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Subject 
Authorize agreements for implementation of the Lower Colorado River Multi-Species Conservation Program 

Description 
The Lower Colorado River Multi-Species Conservation Program is a 50-year habitat conservation plan covering 
the lower Colorado River from Lake Mead to the border with Mexico.  One of the largest and most ambitious 
habitat conservation plans in the United States, it is the product of over eight years of study and work in a 
collaborative effort among government agencies, tribal groups, interested stakeholders, and water and power 
entities.  Leading this effort has been the United States through both the Bureau of Reclamation (Reclamation) 
and the Fish and Wildlife Service along with the states of Arizona, California, and Nevada.  Endangered species 
issues threaten water supplies throughout the West and have recently resulted in significant supply shortages on 
the Klamath and Rio Grande rivers and elsewhere.  The Lower Colorado River Multi-Species Conservation 
Program will proactively protect the storage, release, and diversion of Colorado River water over the next  
50 years from interruptions due to endangered species issues providing significant insurance to one of 
Metropolitan’s core supplies.  The board action sought here is a commitment to the Lower Colorado River  
Multi-Species Conservation Program and funding of Metropolitan’s contribution to the program over the next  
50 years. 

In 1996-97, Reclamation conducted a consultation with the Fish and Wildlife Service as required by the federal 
Endangered Species Act (ESA) to address the effects of its Lower Colorado River (LCR) operations and 
maintenance activities on listed species.  The Fish and Wildlife Service issued its biological opinion that 
concluded Reclamation’s operations and activities would jeopardize the existence of one endangered bird species 
(southwestern willow flycatcher) and two endangered fish species (bonytail and razorback sucker) and cause 
adverse modification of the critical habitat for the fish.  The biological opinion identified a series of conservation 
measures that would allow Reclamation to continue its operations without violating the ESA.  Among these 
measures was completion of a comprehensive conservation plan for the LCR. 

Reclamation joined with other federal agencies, and water, power, and wildlife agencies in Arizona, California, 
and Nevada, and with Native American tribes, environmental interests, and recreational interests to form a 
partnership to develop and implement a long-term endangered species compliance and conservation program for 
the historical floodplain of the LCR.  This program is called the Lower Colorado River Multi-Species 
Conservation Program.  The Program provides conservation measures for a total of 27 species, including six that 
are currently listed as threatened or endangered under the ESA. 

The goals of the Program are to conserve habitat and work towards recovery of listed species, reduce the 
likelihood of additional species listings, accommodate current water and power diversions and power production, 
optimize opportunities for future water and power resources development and water transfers, exchanges, and 
banking arrangements, and provide the basis for issuance of incidental take authorizations for the activities of the 
program participants.  For Metropolitan, the Lower Colorado River Multi-Species Conservation Program would 
provide the following over a 50-year period: 
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• Permit for incidental take resulting from diversion of a full Colorado River Aqueduct through ongoing 
and future operations of Whitsett Intake Pump Plant 

• Permit for incidental take resulting from future water transfers of up to 522,300 acre-feet per year 
(Metropolitan is the only entity in California with state and federal incidental take coverage for  
future actions) 

• Incidental take protection in the event that certain species are listed as endangered or threatened 
• A cost cap on the cost of future ESA compliance on the Lower Colorado River 

The Lower Colorado River Multi-Species Conservation Program also provides incidental take authorizations for 
diversions by the major water entitlement holders in the other two states.  In addition to Metropolitan, Program 
participants include the following California agencies:  Bard Water District, Coachella Valley Water District, 
Colorado River Board of California, Imperial Irrigation District, Palo Verde Irrigation District, San Diego County 
Water Authority, and Southern California Public Power Authority.  The Program is structured to allow future 
participation by other water entitlement holders and power agencies that were not involved in the development of 
the program.  The commitments of the parties to implement the Lower Colorado River Multi-Species 
Conservation Program, and the permitting assurances by the Fish and Wildlife Service, are contained in an 
Implementation Agreement.  

In addition to the federal ESA incidental take permit, the Lower Colorado River Multi-Species Conservation 
Program provides the basis for the California participants to obtain an incidental take permit under the California 
Endangered Species Act (CESA).  There are eleven species covered by the Lower Colorado River Multi-Species 
Conservation Program that are listed as threatened or endangered under CESA.   

The participating California agencies will execute a memorandum of agreement with the California Department of 
Fish and Game confirming their participation in the Program as the basis for the CESA permit. 

The Program will provide for the conservation of covered species through the creation of 8,132 acres of habitat.  
This includes establishing mesquite woodlands and cottonwood-willow riparian zones for birds and mammals.  
Marsh and backwater areas will be created for certain birds and fish species.  A fish rearing and stocking program 
will be implemented to increase populations of the two endangered fish species.  Other specific measures 
pertaining to each species have been identified and described in the habitat conservation plan.  All of these 
measures will be monitored through an adaptive management program that provides flexibility to improve the 
effectiveness of the conservation program over the 50-year term. 

Implementation of the Lower Colorado River Multi-Species Conservation Program is estimated to cost 
approximately $626 million in 2003 dollars over the 50-year term.  This total includes the cost of establishing new 
habitat, operating the fish rearing and stocking program, providing protection for existing habitat and the new 
conservation areas, and implementing the scientific monitoring and research program to ensure the success of the 
program.  The Department of the Interior has committed to pay for one-half of the estimated Program costs and 
any increases in the estimated cost other than increases due to inflation.  This commitment protects the states from 
unforeseeable cost increases in the Program. 

The three states have proposed to split their share of the estimated Program costs on the basis of California paying  
50 percent, and Arizona and Nevada each paying 25 percent.  Under this proposal, California’s share of the 
estimated Program costs would be approximately $157 million, representing 25 percent of the total Program costs, 
in 2003 dollars.  Each state is responsible for providing the basis for funding its share of the Program costs, but 
the participants from all three states propose to execute a funding agreement that establishes the payment 
obligations for the Program.  Arizona requires action by its state legislature to implement their funding proposal.  
As a result, the Arizona participants will contribute at a lower rate during the first ten years of the Program and 
pay at a higher rate during the later years to meet their percentage of Program costs.  The funding commitments of 
the federal and state agencies are included in a Funding and Management Agreement to be executed by the 
Program participants. 
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The California participants propose to execute a memorandum of agreement that provides the funding for the 
California share of the Program costs.  The proposed funding arrangement for California’s contribution is 
consistent with the “beneficiaries pay approach”.  California’s cost share is as follows: 

Coachella Valley Water District     9 percent (existing actions) 
Imperial Irrigation District 16 percent (existing actions) 
Palo Verde Irrigation District     4 percent (existing actions) 
San Diego County Water Authority    5 percent (existing actions) 
Power Agencies 9 percent (existing actions) 
The Metropolitan Water District of Southern California 56 percent (existing and future actions) 

Additional contributions by other agencies (e.g., Bard Water District and Colorado River Board on behalf of small 
water users) will constitute approximately one percent of the Program cost.  Metropolitan’s contribution is  
$88.5 million, 14 percent of the total Program costs, payable over the 50-year term of the program.  Annual 
payments will be made in accordance with the implementation schedule developed for the Lower Colorado River 
Multi-Species Habitat Conservation Program.   

The payments by each agency would provide incidental take coverage for continuing their existing operations 
over the 50-year term of the Program.  For the San Diego County Water Authority, this includes diversion of the 
Colorado River water that it is entitled to receive pursuant to its Exchange Agreement with Metropolitan.  
Metropolitan’s contribution will provide incidental take coverage not only for its ongoing operations, but also the 
coverage for up to 800,000 acre-feet per year of future changes in point of diversion within California.   

Any other agency that seeks to implement a Colorado River water transfer in California would be required to 
negotiate with Metropolitan to utilize the incidental take coverage of the Program for the transfer.  

Reclamation would implement the conservation measures provided by the Lower Colorado River Multi-Species 
Conservation Program.  The funding agreement would commit Reclamation to providing the federal share of 
Program costs, and to retain the staff necessary to undertake each of the conservation plan measures.  Each of the 
permittees, along with other stakeholders, may participate in a Steering Committee that will oversee 
Reclamation’s work.  

Policy 
Metropolitan Water District Administrative Code Section 4201: Mission Statement 

California Environmental Quality Act (CEQA) 
CEQA determinations for Option #1 and Option #2:  

Pursuant to the requirements of the National Environmental Policy Act (NEPA) and the California Environmental 
Quality Act (CEQA), Metropolitan acting as the CEQA Lead Agency along with the U.S. Bureau of Reclamation 
and the U.S. Fish and Wildlife Service, acting as joint NEPA Lead Agencies prepared a Draft Programmatic 
Environmental Impact Statement/Environmental Impact Report (Draft EIS/EIR) on the Lower Colorado River 
Multi-Species Conservation Program.  The Draft EIS/EIR circulated for a 60-day public review from  
June 18 through August 18, 2004.  The Notice of Availability of the Draft EIS/EIR was published in the Federal 
Register Notice and appeared in the legal notice section of 18 newspapers of general circulation within Southern 
California and the states of Arizona and Nevada. Copies of the Draft EIS/EIR were available for public review in 
Metropolitan’s Reference and Research Center and 14 government offices and public libraries throughout the 
Program planning area.  Moreover, approximately 360 copies of the Draft EIS/EIR were distributed to responsible 
agencies, trustee agencies, affected public agencies, and other interested public groups.  During the Public 
Comment period Metropolitan and the federal NEPA Lead Agencies received 30 individual letters and one form 
letter signed by 1374 individuals commenting on the Draft EIS/EIR.  These comment letters and responses to 
comments are included in the Final EIS/EIR as Volume V. 

During the certification process, the Board must certify that the Final EIS/EIR has been completed in compliance 
with CEQA and the State CEQA Guidelines.  The Board also must certify that it has reviewed and considered the 
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information presented in the Final EIS/EIR.  Finally, the Board must certify that the Final EIS/EIR reflects 
Metropolitan's independent judgment and analysis. 

CEQA requires that public agencies adopt a mitigation monitoring and reporting program (MMRP) when they 
approve a project that contains mitigation measures to reduce or avoid significant environmental impacts 
(Public Resources Code Section 21081.6).  The Final EIR evaluated potentially significant environmental impacts 
and proposed feasible mitigation measures.  Hence, feasible mitigation measures were prepared and included in 
the MMRP.  As part of its responsibility in implementing the Lower Colorado River Multi-Species Conservation 
Program, Reclamation will be responsible for administering the MMRP.  With respect to impact analyses for the 
Final EIS/EIR, air quality impacts related to implementation of the Program were identified that could not be 
mitigated to less-than-significant levels.  These impacts can be reduced by the adoption of feasible mitigation 
measures; however, because it was found that these impacts could not be feasibly mitigated to below a level of 
significance, the Board will need to consider adoption of a Statement of Overriding Considerations (SOC).  The 
SOC concludes that the benefits of the proposed project substantially outweigh the unavoidable significant 
adverse impacts that would result from project implementation.  The Board will also need to adopt the Findings  
of Fact (findings) and the MMRP. 

The Program documentation consists of several volumes.  Volume 1 (Attachment 1) is the EIS/EIR.  Volume II 
(Attachment 2) is the Habitat Conservation Plan and Implementation Agreement and Funding and Management 
Agreement and Volume III (Attachment 3) is the Biological Assessment.  Appendices to Volumes I-III are 
provided in Volume IV (Attachment 4).  Volume V (Attachment 5) contains the comment letters received 
during the public review of the Draft EIS/EIR and responses to comments.  The Findings of Facts, Statement of 
Overriding Consideration, and MMRP are contained in Volume VI (Attachment 6).  Hard copies of the complete 
environmental documentation are available for review in the Executive Secretary’s office. 

The CEQA determination is: Certify that the Final EIS/EIR has been completed in compliance with CEQA and 
the State CEQA Guidelines; certify that the Board has reviewed and considered the information presented in the 
Final EIS/EIR; certify that the Final EIS/EIR reflects Metropolitan’s independent judgment and analysis; and 
adopt the findings, the SOC, and the MMRP. 

Board Options/Fiscal Impacts 
Option #1 

Adopt the CEQA determination and 
a. Approve participation in the LCR MSCP; and 
b. Authorize the Chief Executive Officer (CEO) to execute the finalized LCR MSCP agreements as 

approved by the General Counsel. 
Fiscal Impact:  Payment of approximately $88.5 million (in 2003 dollars) over the 50-year program term.   

Option #2 
Adopt the CEQA determination, allowing other California agencies to consider the Final Environmental 
Impact Statement/Environmental Impact Report for the LCR MSCP, and 

a. Disapprove participation in the LCR MSCP; and   
b. Do not authorize the CEO to execute the finalized LCR MSCP agreements as approved by the General 

Counsel 
Fiscal Impact:  Metropolitan would not incur the costs of participating in the LCR MSCP, but would incur 
an unknown amount of costs to obtain incidental take permits pursuant to ESA and CESA for its ongoing and 
future Colorado River water and power operations. 
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Staff Recommendation  
Option #1  

 
 1/20/2005 

Recommended by: 
Dennis Underwood 
Vice President  

Date 

 
 

 1/20/2005 
Jeffrey Kightlinger 
General Counsel 

Date 

 

Attachment 1 – Final Programmatic Environmental Impact Statement/Environmental Impact 
Report – Volume I 

Attachment 2 – Final Lower Colorado River Multi-Species Conservation Program – Volume II:  
Habitat Conservation Plan and Implementation Agreement and Funding and 
Management Agreement 

Attachment 3 – Final Lower Colorado River Multi-Species Conservation Program – Volume III:  
Biological Assessment 

Attachment 4 – Final Lower Colorado River Multi-Species Conservation Program – Volume IV:  
Appendices to Volumes I-III and V 

Attachment 5 – Responses to Comments on LCR MSCP Volumes I-IV – Volume V 
Attachment 6 – Findings of Fact, Statement of Overriding Considerations, and Mitigation 

Monitoring and Reporting Program – Volume VI 
BLA #3362 
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 15 

This Environmental Impact Statement/Environmental Impact Report (EIS/EIR) evaluates the impacts of 16 
implementing the Lower Colorado River Multi-Species Conservation Program (LCR MSCP) Conservation 17 
Plan and issuing a section 10(a)(1)(B) (incidental take) permit based on this plan.  The planning area 18 
extends from the full pool elevation of Lake Mead to the Southerly International Boundary with Mexico.  19 
The Conservation Plan is habitat-based and is intended to both promote the recovery of species listed as 20 
threatened or endangered under the Endangered Species Act of 1973, as amended, and reduce the 21 
possibility that other selected species may become listed along the LCR.  The EIS/EIR has been prepared 22 
in accordance with the National Environmental Policy Act (NEPA) of 1969, as amended; the Council on 23 
Environmental Quality Regulations for Implementing the Procedural Provisions of NEPA; Reclamation’s 24 
Draft National Environmental Policy Handbook; the California Environmental Quality Act (CEQA) of 25 
1970, as amended; and the State CEQA Guidelines, as amended.  Reclamation and the Service are the lead 26 
agencies for compliance with NEPA, and Metropolitan is the lead agency for compliance with CEQA.   27 

This joint EIS/EIR is a programmatic document intended to identify to agency decisionmakers and the 28 
public the potential range of impacts associated with the implementation of the proposed action, 29 
including significant and beneficial environmental effects.  Additionally, the EIS/EIR will serve as the 30 
basis for future project-specific NEPA and CEQA compliance documents that will be required once 31 
individual conservation projects under the LCR MSCP are more fully defined.  The proposed action does 32 
not revisit the authorization of any ongoing covered activity.  This EIS/EIR analyzes the impacts of the 33 
proposed action and three additional alternatives, including no action, development of a conservation 34 
plan that addresses Federally listed species only, and off-site conservation.  It also evaluates the 35 
cumulative impacts of the proposed action in combination with other projects.   36 

Approximately 360 copies of the Draft EIS/EIR were distributed to agencies, public libraries, Indian 37 
tribes, organizations, and individuals for review during a 60-day period ending on August 18, 2004.  38 
Comment letters and verbal comments provided during three public hearings held in Henderson, 39 
Nevada; Blythe, California; and Phoenix, Arizona are included in LCR MSCP Volume V, along with 40 
responses to comments.  Volume I, the Final EIS/EIR, incorporates changes to the Draft EIS/EIR made in 41 
response to comments and text clarifications.  Volume II is the Final LCR MSCP Habitat Conservation 42 
Plan, Volume III is the Final Biological Assessment, and Volume IV contains appendices to these four 43 
volumes.  For further information regarding this EIS/EIR, contact: 44 

Mr. Glen Gould 
U.S. Bureau of Reclamation 
P.O. Box 61470 – LC - 2011 
Boulder City, NV  89006-1470 
(702) 293-8702 (phone) 
(702) 293-8023 (fax) 

Mr. Steve Spangle 
U.S. Fish and Wildlife Service 
2321 W. Royal Palm Rd., Ste. 103 
Phoenix, AZ  85021 
(602) 242-0210 x244 (phone) 
(602) 242-2513 (fax) 

Ms. Laura Simonek 
The Metropolitan Water District 
   of Southern California 
700 North Alameda Street 
Los Angeles, CA 90012 
(213) 217-6242 (phone) 
(213) 217-7701 (fax) 
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EXECUTIVE SUMMARY 1 

INTRODUCTION 2 

This Environmental Impact Statement/Environmental Impact Report (EIS/EIR) evaluates the 3 
impacts of implementing the Lower Colorado River Multi-Species Conservation Program (LCR 4 
MSCP) Conservation Plan (Conservation Plan) and issuing a section 10(a)(1)(B) (incidental take) 5 
permit based on this plan.  The habitat-based Conservation Plan is intended to avoid, minimize, 6 
and fully mitigate the incidental take of the covered species from the implementation of the 7 
covered activities to the maximum extent practicable.  The Conservation Plan also is intended to 8 
contribute to the recovery of species listed as threatened or endangered under the Endangered 9 
Species Act of 1973, as amended (ESA) (16 United States Code [U.S.C.] 1531-1544), and reduce 10 
the likelihood for future listing of unlisted covered species along the LCR.  The EIS/EIR has 11 
been prepared in accordance with the National Environmental Policy Act (NEPA) of 1969, as 12 
amended (42 U.S.C.  4321 et seq.); the Council on Environmental Quality (CEQ) Regulations for 13 
Implementing the Procedural Provisions of NEPA (40 Code of Federal Regulations [C.F.R.] 14 
Parts 1500-1508); the U.S. Bureau of Reclamation’s (Reclamation) Draft National Environmental 15 
Policy Handbook (U.S. Bureau of Reclamation [USBR] 2000a); the California Environmental 16 
Quality Act (CEQA) of 1970, as amended (Public Resources Code [P.R.C.] 21000 et seq.); and the 17 
State CEQA Guidelines, as amended (California Code of Regulations [C.C.R.], Title 14, Division 18 
6, 15000 et seq.).  Reclamation and the U.S. Fish and Wildlife Service (Service) are the lead 19 
agencies for compliance with NEPA, and The Metropolitan Water District of Southern 20 
California (Metropolitan) is the lead agency for compliance with CEQA.  Together, these 21 
agencies have the responsibility for the scope, content, and legal adequacy of the document.  22 
Because the terminology and specific needs of NEPA and CEQA do not entirely overlap, 23 
explanatory text is provided where needed in the document to account for these differences.  24 
For example, CEQA uses the term “proposed project” to refer to the subject of the document, 25 
whereas NEPA uses the term “proposed action.”  In this EIS/EIR, the term used is “proposed 26 
action.” 27 

This joint EIS/EIR is a programmatic document intended to identify to agency decision makers 28 
and the public the potential range of impacts associated with the implementation of the 29 
proposed action, including significant and beneficial environmental effects.  Additionally, the 30 
EIS/EIR will serve as the basis for future project-specific NEPA and CEQA compliance 31 
documents that will be required once individual conservation projects under the LCR MSCP are 32 
more fully defined.  The proposed action does not revisit the authorization of any ongoing 33 
covered activity.  Future covered activities for which incidental take authorization is being 34 
sought under the LCR MSCP may require project-specific NEPA/CEQA compliance prior to 35 
implementation.  36 

PURPOSE AND NEED 37 

Need for the Proposed Action 38 

The ESA directs Federal agencies to support the conservation of listed species and ensure that 39 
their actions do not jeopardize listed species or destroy or adversely modify critical habitat.  40 
Additionally, no taking of listed species by non-Federal agencies is allowed without a permit 41 
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from the Service.  Federal and non-Federal actions related to the ongoing and future operations 1 
of the LCR water delivery and power systems may be affecting listed species, critical habitat, 2 
and may contribute to future listing of additional species.  To address the needs of the species 3 
and the need to comply with the ESA, this Conservation Plan is proposed with the purpose of 4 
avoiding jeopardy, supporting the conservation of listed species, and reducing any contribution 5 
ongoing or future operations may make to new listings.  Additionally, the Service will use this 6 
analysis to support its decision concerning an incidental take permit for covered non-Federal 7 
activities. 8 

As noted, the Federal participants in the LCR MSCP (Reclamation, the U.S. National Park 9 
Service [NPS], U.S. Bureau of Indian Affairs [BIA], U.S. Bureau of Land Management [BLM], the 10 
Service, and the Western Area Power Administration [Western]), acting within the scope of 11 
their legal authority and obligations, currently undertake or may undertake activities along the 12 
LCR that have the potential to affect and result in the incidental take of species that are listed 13 
under the ESA, or that may be listed in the future.  Ongoing and future Federal actions that are 14 
covered by the proposed Conservation Plan are outlined in section 1.2.2.1 of this EIS/EIR and 15 
more fully described in Chapter 2 of the Lower Colorado River Multi-Species Conservation Program 16 
Biological Assessment (LCR MSCP BA)1, which comprises Volume III.  Federal agencies are 17 
required under section 7(a)(2) of the ESA to ensure that their actions are not likely to jeopardize 18 
the continued existence of a listed species or to destroy or adversely modify designated critical 19 
habitat.  Under section 9 of the ESA, Federal agencies also may not “take” listed species without 20 
authorization provided by the Service in the incidental take statement contained in its Biological 21 
Opinion (BO) issued pursuant to section 7(b).   22 

The actions that the non-Federal participants in the LCR MSCP are engaged in or may become 23 
engaged in along the LCR that have the potential to affect and result in the incidental take of 24 
species that are listed under the ESA, or that may be listed in the future, are outlined in section 25 
1.2.2.2 of this EIS/EIR and more fully described in Chapter 2 of the LCR MSCP Habitat 26 
Conservation Plan (HCP) (Volume II).  Under section 9 of the ESA, non-Federal entities may not 27 
“take” listed species without authorization.  In order to comply with section 9, the non-Federal 28 
participants are requesting such authorization based on the implementation of the proposed 29 
Conservation Plan. 30 

The Conservation Plan, as outlined in the LCR MSCP HCP, documents the extent of the 31 
incidental take for which authorization is being requested under ESA sections 7 and 10(a)(1)(B), 32 
and includes measures to avoid, minimize, and mitigate the effect of that level of take to the 33 
maximum extent practicable.  The Conservation Plan covers both Federal and non-Federal 34 
actions over a 50-year period.  The Federal participants will submit the Conservation Plan as 35 
part of their proposed action for consideration under section 7 consultation.  The non-Federal 36 
participants will submit the Conservation Plan with their application for a section 10(a)(1)(B) 37 
permit to the Service.  The Service will use the Conservation Plan as part of its determinations 38 
under sections 7 and 10 on issuing an incidental take statement and incidental take permit. 39 

                                                      
1  To facilitate compliance with section 7(a)(2), Federal agencies may prepare a BA, pursuant to section 7(c)(1) that identifies the 

likely effects of the Federal action on threatened and endangered species.   
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The implementation of the Conservation Plan would provide the mechanism to meet the needs 1 
of the Service, the Federal participants, and the non-Federal participants for incidental take 2 
authorization under the ESA for ongoing and future actions on the LCR.  3 

Purpose of the EIS/EIR 4 

The purpose of the EIS/EIR is to analyze the environmental effects of implementing the LCR 5 
MSCP Conservation Plan by both the Federal and non-Federal participants for a 50-year period, 6 
as well as analyze the impacts of the incidental take from the covered activities that would be 7 
authorized by the section 10(a)(1)(B) permit.  There is no parallel requirement to evaluate the 8 
environmental effects of authorizing incidental take through an incidental take statement under 9 
section 7, although the analysis of incidental take of covered species in this EIS/EIR includes the 10 
effects caused by both the Federal and non-Federal actions.   11 

This EIS/EIR and the accompanying BA and HCP contain descriptions of the ongoing and 12 
future activities for which incidental take coverage is sought under the ESA by the Federal and 13 
non-Federal participants.  Except for the effect of the authorized incidental take of covered 14 
species, which is part of the proposed action, this EIS/EIR does not evaluate the environmental 15 
effects of the covered activities and does not revisit NEPA or CEQA authorizations for ongoing 16 
activities or provide NEPA or CEQA authorization for future activities.  Implementation of the 17 
Conservation Plan would not be contingent on actually undertaking any of the future covered 18 
activities, but would proceed pursuant to the schedule outlined in the proposed Conservation 19 
Plan as provided in Tables 2.1-8a-d (included in section 2.1.1.6 as part of the description of the 20 
proposed action). 21 

Scope of the EIS/EIR 22 

This EIS/EIR evaluates only the impacts of implementing the Conservation Plan and issuance 23 
of a section 10(a)(1)(B) permit by the Service based on this plan since these are the two 24 
components of the proposed action.  The ongoing covered activities have obtained NEPA 25 
and/or CEQA authorizations to the extent required by laws in effect at the time they were 26 
approved, and future covered activities will be required to obtain the appropriate 27 
authorizations.  Although specific regions of influence have been developed for individual 28 
resources (e.g., socioeconomic and air quality impacts could affect a larger area than noise 29 
impacts or impacts to cultural resources, which are site-specific and highly localized), impacts 30 
generally would occur in the vicinity of the historic floodplain of the LCR or its tributaries, in 31 
proximity to the sites that would be used for conservation area establishment.  Implementation 32 
of the Conservation Plan and issuance of the section 10(a)(1)(B) permit would not change the 33 
amount of water available to the LCR MSCP participants, the amount of water used by these 34 
participants, or otherwise result in changes to environmental conditions beyond those analyzed 35 
in Chapter 3 of this EIS/EIR. 36 

The Conservation Plan includes measures that would contribute to maintaining existing 37 
desirable habitat within the planning area.  The LCR MSCP participants would establish a fund 38 
early in the term of the program to be expended on assessing and implementing projects for 39 
maintaining existing native habitat that could occur anywhere within the planning area.  The 40 
types of activities that could be conducted include construction of infrastructure for water 41 
delivery or movement; maintenance of marsh vegetation by burning, water delivery, dredging, 42 
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and other means; maintenance of moist soil conditions in riparian land cover types (e.g., 1 
cottonwood-willow); dredging activities to establish backwaters or backwater connection with 2 
the main river channel; removal or control of undesirable vegetation such as saltcedar and 3 
Arundo; and other appropriate means to maintain existing desirable habitat.  Specific projects 4 
and locations have not been identified (some of the projects are ongoing while others are only 5 
proposed), but these maintenance activities would involve actions that are similar to the 6 
proposed action and it is reasonable to assume that they would result in impacts that are similar 7 
to those described in Chapter 3 of this EIS/EIR.  Analyzing the environmental impacts of these 8 
measures is beyond the scope of this EIS/EIR, and their implementation would not be 9 
authorized by decisions based on this report.   10 

Goals and Objectives for the LCR MSCP Conservation Plan 11 

In developing the LCR MSCP Conservation Plan, the participants identified a set of goals and 12 
objectives that they expect to achieve through its implementation.  The goals and objectives are 13 
as follows: 14 

1. Conserve habitat that may be impacted by the covered activities that the LCR MSCP 15 
participants would implement or perform on the LCR; 16 

2. Reduce the likelihood of additional species listings on the LCR under the ESA; 17 

3. Contribute to recovery of listed species on the LCR; 18 

4. Accommodate current water diversions and power production on the LCR; 19 

5. Optimize opportunities for future water and power development on the LCR; 20 

6. Provide the basis for take authorizations for Federal and non-Federal covered 21 
activities on the LCR pursuant to the ESA; 22 

7. Provide the basis for assurances for the non-Federal parties pursuant to the ESA 23 
against requirements for increased conservation and mitigation measures in the event 24 
of changed circumstances or unforeseen circumstances to the maximum extent 25 
permitted by law; 26 

8. Comply with the Law of the River; 27 

9. Identify and implement feasible conservation and mitigation measures for the 28 
program based on specific economic, social, legal, and technical considerations, 29 
including: 30 

a. Whether an alternative’s costs would be prohibitively or substantially greater than 31 
other alternatives. 32 

b. Whether the alternative is technically feasible based on current science or 33 
technology, proximity to existing populations of the species, the presence or absence 34 
of infrastructure necessary to implement the measures, and the ability to integrate 35 
established native land cover types with existing native land cover types. 36 

The Conservation Plan must also meet the criteria for issuance of a section 10(a)(1)(B) permit by 37 
the Service: 38 
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1. The taking will be incidental to an otherwise lawful activity; 1 

2. The applicant will, to the maximum extent practicable, minimize and mitigate the 2 
impacts of such taking; 3 

3. The applicant will develop an HCP and ensure that adequate funding for the HCP will 4 
be provided; 5 

4. The taking will not appreciably reduce the likelihood of the survival and recovery of the 6 
species in the wild; and 7 

5. The applicant agrees to implement other measures the Service may require as being 8 
necessary or appropriate for the purpose of the HCP. 9 

ALTERNATIVES 10 

A number of project alternatives were considered but eliminated from detailed analysis.  The 11 
action alternatives that were carried forward are considered feasible and meet most or all of the 12 
goals and objectives outlined above. 13 

Alternative 1:  Implementation of the Proposed Conservation Plan and Issuance of Section 14 
10(a)(1)(B) Permit (Conservation Plan)  15 

Alternative 1 is the proposed action and includes two primary components: 16 

1) Implementation of a regional Conservation Plan by Federal and non-Federal 17 
participants that would meet the LCR MSCP goals and objectives. 18 

2) Issuance of an ESA section 10(a)(1)(B) permit by the Service based on the proposed HCP 19 
for non-Federal covered activities.    20 

Species proposed for coverage are those that meet one of the following selection criteria: 21 

• Species that are listed or that are proposed or candidates for listing under the ESA or 22 
species that are protected under Arizona, California, or Nevada law that could be 23 
affected by covered activities and would require take authorization; or 24 

• Species that could become listed during the term of the LCR MSCP Conservation Plan 25 
under the ESA or species that could become protected under Arizona, California, or 26 
Nevada law that could be affected by covered activities and could require future take 27 
authorization. 28 

The Conservation Plan includes a full range of conservation measures for all covered species.  29 
Based on application of the selection criteria, 27 of the species considered are proposed for 30 
coverage under the ESA section 10(a)(1)(B) permit.  The LCR MSCP HCP also includes four 31 
“evaluation species.”  Evaluation species are species that could become listed in future years 32 
and that could be added to the covered species list during the term of the LCR MSCP, but for 33 
which sufficient information is not available at this time to determine their status in the 34 
planning area, the potential effects of covered activities, or to develop specific conservation 35 
measures for the species.  The Conservation Plan includes research studies and pilot 36 
management studies for the evaluation species to determine their status in the planning area 37 
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and to determine appropriate conservation measures.  None of the four evaluation species are 1 
presently protected under the ESA. 2 

The Conservation Plan includes the following types of conservation measures that, in 3 
combination, would achieve program objectives for regulatory compliance and contribute to 4 
species’ recovery: 5 

• Establishment of a $25 million fund to support projects implemented by land use 6 
managers in the planning area that maintain existing habitat for listed species that 7 
would be covered by the Conservation Plan under this alternative;  8 

• Creation of native land cover types (5,940 acres of cottonwood-willow, 1,320 acres of 9 
honey mesquite type III, 512 acres of marsh, and 360 acres of backwaters) to provide 10 
covered species habitats; 11 

• Avoidance and minimization of impacts on covered species and their habitat resulting 12 
from covered activities and Conservation Plan implementation; 13 

• Population enhancement measures that directly or indirectly increase abundance of 14 
covered species;  15 

• Monitoring and research necessary to assess and improve conservation measure 16 
effectiveness and adaptively manage implementation of the Conservation Plan over 17 
time; and 18 

• Other conservation measures relating to the covered species and the strategies for 19 
implementing them. 20 

The Conservation Plan is designed to fully mitigate adverse effects on all covered species 21 
resulting from covered activities and to meet the ESA section 10 standard to minimize and 22 
mitigate the impacts of the covered activities on covered species to the maximum extent 23 
practicable [50 C.F.R. 17.22(b)(2)(B)]. 24 

This alternative would be implemented in the planning area, which is the historic floodplain of 25 
the LCR, from Lake Mead to the SIB between the United States and Mexico and areas with 26 
elevations up to and including the full pool elevations of Lake Mead, Lake Mohave, and Lake 27 
Havasu.   28 

Alternative 2:  No-Action Alternative  29 

The no action alternative describes a reasonable assumption of the expected future situation 30 
that would result if the Conservation Plan were not implemented as proposed and the section 31 
10(a)(1)(B) permit were not issued.  This alternative is based on the following assumptions 32 
regarding the actions that would be taken in the absence of the LCR MSCP. 33 

Assumptions 34 

• A comprehensive, regional multi-species conservation plan would not be implemented 35 
by non-Federal and Federal entities.   36 
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• The Service would not issue a comprehensive section 10(a)(1)(B) permit to the states of 1 
Arizona, California, and Nevada for incidental take resulting from the covered activities. 2 

• The covered activities described in the LCR MSCP BA and LCR MSCP HCP would 3 
likely be implemented, but regulatory compliance would be required and applied on a 4 
case-by-case basis as each activity is considered and approved.  The types of 5 
conservation measures and strategies described for the proposed Conservation Plan 6 
would likely be adopted to offset the impacts of each of the activities, but would be 7 
planned and implemented independently for each activity.  Conservation could occur in 8 
the planning area as well as in the off-site conservation areas described below under 9 
Alternative 4.  These include the lower reaches of the Virgin and Muddy rivers, Bill 10 
Williams River, and Gila River.  In the absence of a comprehensive, coordinated 11 
conservation program, the following would be expected:   12 

− It is unlikely that funding would be provided to maintain existing habitat that is not 13 
impacted by the individual projects. 14 

− The individual project mitigation programs likely would not provide the regional 15 
wildfire suppression and law enforcement funding proposed in the Conservation 16 
Plan. 17 

− Coordinated monitoring and adaptive management programs would not be 18 
implemented. 19 

− Since each individual project would establish its own mitigation sites, it is likely that 20 
more maintenance and storage facilities would be required. 21 

− More, smaller mitigation sites would be established, requiring more infrastructure 22 
(access roads and irrigation pipelines/canals and pump facilities). 23 

− To the extent that the agencies undertaking the covered activities proceed with ESA 24 
compliance, there may be a reduced number of covered species because unlisted 25 
species likely would not be included.  This would result in a reduction in the amount 26 
of conservation area required. 27 

Federal Regulatory Compliance Actions 28 

• All Reasonable Prudent Measures (RPMs) and Reasonable Prudent Alternatives (RPAs) 29 
for the 1997 and 2002 BOs must be completed by April 30, 2005, when the current BO 30 
expires.  Reclamation would need to reinitiate consultation with the Service on LCR 31 
operations and maintenance activities, and the Service would issue a new BO, which 32 
may contain conservation measures or requirements not in the original 1997 BO or the 33 
2002 extension.  It is likely that Reclamation’s consultation with the Service regarding 34 
ongoing operations and maintenance activities would incorporate the future actions for 35 
which coverage is provided by the proposed Conservation Plan.   36 

• The provisions of the 2001 BO regarding the change in point of diversion of up to 400 37 
kaf from Imperial Dam to Lake Havasu would remain in effect, assuming that the 38 
exchange is accomplished, until the time limits set in the BO expire.   39 
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• Future Federal actions would be required to comply with NEPA, the ESA, and other 1 
laws and regulations; compliance and permit requirements would be implemented on a 2 
case-by-case basis.   3 

• It is likely that conservation measures similar to those of the proposed action would be 4 
implemented to comply with regulatory requirements, with the exceptions described 5 
above under “Assumptions.”   6 

Non-Federal Regulatory Compliance Actions 7 

• Ongoing and future actions in Arizona, California, and Nevada would be required to 8 
comply with permit requirements, where appropriate, and all applicable laws and 9 
regulations.  There is a reasonable possibility that potential non-Federal permittees 10 
would conclude that they do not require a section 10(a)(1)(B) permit for their activities, 11 
either because they choose not to implement those activities or they determine that their 12 
activities do not cause incidental take of protected species. 13 

Ongoing Conservation Actions 14 

• Conservation actions by Federal agencies that are tied to section 7 consultations under 15 
section 7(a)(2) would continue to be implemented as part of that proposed action or 16 
under the requirements of the BO.  Implementation would cease only under the terms of 17 
the BO. 18 

• Voluntary conservation actions initiated by Federal agencies under section 7(a)(1) would 19 
continue to be implemented at the discretion of the Federal agency. 20 

• Voluntary conservation actions initiated by state agencies, tribes, or private groups 21 
would continue to be implemented at the discretion of the funding entity. 22 

• Implementation of existing recovery plans for listed species would continue as Federal 23 
and non-Federal partners provide funding for specific projects relevant to the planning 24 
area.  25 

Alternative 3:   Implementation of a Conservation Plan Addressing ESA-Listed Species Only 26 
and Issuance of a Section 10(a)(1)(B) Permit (ESA-Listed Species Only) 27 

This alternative would provide coverage only for those species listed under the ESA, and it 28 
would result in the issuance of a section 10(a)(1)(B) permit by the Service.  Covered species 29 
would be the Yuma clapper rail, southwestern willow flycatcher, desert tortoise, bonytail, 30 
humpback chub, and razorback sucker.  The amount of take authorized would be as shown on 31 
Tables 2.1-2 and 2.1-3 for these species.  This alternative would differ from the proposed action 32 
primarily in that no honey mesquite and less cottonwood-willow and marsh land cover would 33 
need to be established.  Additionally, no take permit would be issued for unlisted species, and 34 
specific benefits for those species would not occur.  Under this alternative, the Conservation 35 
Plan would be implemented in the same geographic area as the proposed action and would 36 
include the following: 37 
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• Establishment of a $25 million fund to support projects implemented by land use 1 
managers in the planning area that maintain existing habitat for listed species that 2 
would be covered by the Conservation Plan under this alternative;  3 

• Creation of native habitat in the planning area (4,050 acres of cottonwood-willow, 382 4 
acres of marsh, and 360 acres of backwaters); 5 

• Long-term management of established habitat to maintain and preserve ecological 6 
functions; 7 

• Avoidance and minimization of impacts resulting from covered activities and 8 
Conservation Plan implementation on listed species and their habitat; 9 

• Population enhancement measures intended to directly or indirectly increase abundance 10 
of listed species; and 11 

• Adaptive management measures, including monitoring and research necessary to assess 12 
and improve conservation measure effectiveness. 13 

• Other conservation measures relating to the listed species and the strategies for 14 
implementing them. 15 

Alternative 4:  Off-Site Conservation and Issuance of a Section 10(a)(1)(B) Permit (Off-Site 16 
Conservation) 17 

The off-site conservation alternative would involve the application for and issuance of a section 18 
10(a)(1)(B) permit for the same covered activities and covered species as the proposed action.  19 
The level of impacts to covered species, including the amount of authorized take that is 20 
requested, is the same for this alternative as for the proposed action, and therefore, the same 21 
level of conservation measures would be proposed to mitigate the impacts, including: 22 

• Establishment of a $25 million fund to support projects implemented by land use 23 
managers in the planning area that maintain existing covered species habitat; 24 

• Creation of native habitat (5,940 acres of cottonwood-willow, 1,320 acres of honey 25 
mesquite type III, 512 acres of marsh, and 360 acres of backwaters); 26 

• Long-term management of created habitat to maintain and preserve ecological 27 
functions; 28 

• Avoidance and minimization of impacts resulting from covered activities and 29 
Conservation Plan implementation on covered species and their habitat; 30 

• Population enhancement measures intended to directly or indirectly increase abundance 31 
of covered species;  32 

• Adaptive management measures, including monitoring and research necessary to assess 33 
and improve conservation measure effectiveness; and 34 

• Other conservation measures relating to the covered species and the strategies for 35 
implementing them. 36 

The only difference between this alternative and the proposed action is that habitat generally 37 
would be created along tributaries to the LCR.  Fish conservation, including the creation of 360 38 
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acres of backwaters and fish augmentation strategies, would continue to take place in the 1 
mainstem, reservoirs, and backwaters of the LCR.  For purposes of analysis, it is assumed that 2 
created habitat would be equally distributed between the three off-site conservation areas.   3 

Potential off-site locations for implementing the Conservation Plan elements are  (1) the lower 4 
reaches of the Muddy River/Moapa Valley and Virgin River, proceeding upstream from the 5 
confluences with Lake Mead and overlapping the NDOW’s Overton Wildlife Management 6 
Area; (2) the lower reach of the Bill Williams River, proceeding upstream from the confluence 7 
with the LCR and overlapping the Bill Williams NWR, to Alamo Dam; and/or (3) lower Gila 8 
River Valley, proceeding upstream from the LCR planning area and extending approximately 9 
ten miles east of Mohawk Valley.  10 

SCOPING AND PUBLIC INVOLVEMENT 11 

Public scoping was conducted to help identify areas of concern and specific issues that should 12 
be addressed in the EIS/EIR.  Notices that a combined EIS/EIR was being prepared were 13 
published in 1999 and 2000.  Subsequent notices were made in October 2003.  The first Notice of 14 
Intent (NOI)/Notice of Preparation (NOP) was published in the Federal Register (Volume 64, 15 
Number 95, pages 27000-27002) on May 18, 1999.  A supplemental NOI/NOP was published in 16 
the Federal Register (Volume 65, Number 134, pages 43031-43034) on July 12, 2000.  These two 17 
NOI/NOPs are included in Appendix B.  A Revised NOP of a Draft EIR was issued by 18 
Metropolitan on July 25, 2000 and also is included in Appendix B, as is the NOP issued on 19 
October 17, 2003.  Three public scoping meetings held in 2000 were supplemental to the original 20 
scoping meetings in 1999 and involved a formal presentation on planning progress and 21 
conceptual preliminary alternatives.  Four additional public information meetings were held in 22 
November 2003 in Arizona, California, and Nevada to present information regarding the 23 
alternatives being evaluated in this EIS/EIR and to obtain public comments regarding issues to 24 
be addressed in this document.  Scoping summary reports documenting the issues raised at 25 
these meetings are included in Appendix C.   26 

Approximately 360 copies of the Draft EIS/EIR were distributed to agencies, public libraries, 27 
Indian tribes, organizations, and individuals for review during a 60-day period ending on 28 
August 18, 2004.  Additionally, three public hearings were held in Henderson, Nevada; Blythe, 29 
California; and Phoenix, Arizona on July 20-22, 2004 in order to receive public comments on the 30 
Draft EIS/EIR.  Additional information regarding the public involvement program is included 31 
in section 7.2.1.   32 

SUMMARY OF IMPACTS 33 

Comparative Description of Alternatives and Effects 34 

The proposed action (Alternative 1) has the potential to cause impacts to environmental 35 
resources, as described in Chapter 3.  Many of these potential impacts would be caused by 36 
construction activities, such as grading required to establish the proper topography for growing 37 
riparian vegetation to provide habitat for covered species or to develop backwaters and marsh 38 
land cover.  Once the habitat has been established, ongoing maintenance activities would not 39 
significantly impact most resources.  Potential construction-related temporary and less than 40 
significant impacts have been identified for aesthetics, biological resources, hazards and 41 
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hazardous materials, hydrology, geology, and transportation.  Construction also could result in 1 
significant impacts to agricultural resources, air quality, biological resources (associated with 2 
backwater creation), cultural resources, and noise.  Additionally, construction would result in 3 
temporary environmental justice impacts (associated with air quality and noise) and 4 
transboundary impacts (associated with air quality).  It also could result in long-term changes to 5 
Indian Trust Assets (ITAs).  Mitigation measures have been identified that would reduce most 6 
of the potential significant impacts to a less than significant level.  (Impacts to aesthetics, 7 
hazards and hazardous materials, hydrology, ITAs, geology, transboundary impacts, and 8 
transportation do not require mitigation, nor do some impacts to air quality and biological 9 
resources.)  Depending on the characteristics of specific conservation sites and construction 10 
methods implemented, there may be significant temporary impacts to air quality and associated 11 
impacts to environmental justice that cannot be avoided.   12 

Potential impacts that may result from the maintenance and monitoring of the conservation 13 
sites after construction is completed and from implementing other conservation measures are 14 
either less than significant or can be mitigated to be less than significant, with the exception of 15 
air quality impacts from the largest prescribed burns and associated environmental justice 16 
impacts.   17 

No significant long-term operational impacts have been identified for the proposed action with 18 
the exception of potential noise impacts from pump operation and associated environmental 19 
justice impacts.  The potential long-term effects to agricultural resources, land use, 20 
environmental justice, and socioeconomics would be less than significant.  Furthermore, the 21 
proposed action would result in long-term beneficial impacts on biological resources, aesthetics, 22 
and water quality. 23 

The no action alternative (Alternative 2) is assumed to include many of the same conservation 24 
measures as the proposed action.  These measures would be implemented on a case-by-case 25 
basis as required to mitigate the effects of covered actions that are undertaken by the various 26 
agencies.  Although the construction, maintenance, and operation of these individual 27 
conservation projects have the potential to cause impacts that are similar to those of the 28 
proposed action, there would be differences in the scope of those impacts.  In the absence of a 29 
coordinated conservation program, the individual conservation projects are likely to be smaller 30 
and more widely scattered.  It also is likely that conservation would focus only on listed species, 31 
thus reducing the total amount of conservation area that would be created.   32 

These factors may reduce the effects on agricultural resources, land use, environmental justice 33 
(loss of agricultural jobs), and socioeconomics below those caused by the proposed action.  34 
However, there would likely be similar levels of impacts to aesthetics, air quality, cultural 35 
resources, and transportation.  The potential for significant air quality and associated 36 
environmental justice impacts would still exist, even with adoption of mitigation measures, 37 
depending on the location and size of the conservation projects.  Although less than significant, 38 
impacts would likely be greater than those caused by the proposed action for hazards and 39 
hazardous materials and noise because of the increased number of individual projects involved 40 
and the greater likelihood that the conservation sites would be located closer to developed areas 41 
near existing facilities used in implementing the covered actions.  The no action alternative 42 
could include conservation in the off-site conservation areas.  To the extent that this occurred, 43 
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short-term impacts on environmental justice associated with air quality and noise, ITAs, and 1 
transboundary impacts would be reduced because these impacts would not occur in the off-site 2 
areas.   3 

More importantly, the no action alternative would provide fewer benefits to biological 4 
resources, along with reduced benefits to aesthetics and water quality.  In the absence of a 5 
coordinated program with the capacity to develop large blocks of conservation area, the 6 
multiple individual mitigation sites that would be developed under this alternative would be 7 
smaller, with greater edge areas proportionate to their size, and are less likely to be located in 8 
proximity to existing occupied habitat.  These factors would reduce the effectiveness of the 9 
mitigation sites as compared to the conservation measures in the proposed action.  10 
Furthermore, the absence of a coordinated monitoring and adaptive management program for 11 
the individual projects would reduce their likelihood of success in providing the benefits for the 12 
biological resources that would result from the program proposed for the LCR MSCP.  Impacts 13 
to native fish species along the Virgin and Muddy rivers also could occur under this alternative, 14 
however, which would represent a greater impact to biological resources than identified for the 15 
proposed action. 16 

Overall, under the no action alternative, the short-term, construction-related impacts are 17 
potentially greater, while the permanent agricultural and associated environmental justice 18 
impacts and biological, aesthetic, and water quality benefits are potentially less than those of the 19 
proposed action. 20 

The listed species only alternative (Alternative 3) would require the construction of a smaller 21 
amount of conservation area, reducing the short-term, construction-related impacts from the 22 
levels that would be caused by the proposed action.  Unlike the no action alternative, the 23 
construction of the conservation projects would still be a coordinated effort, focusing on 24 
creating large size patches of integrated mosaics of vegetation.  This approach would likely 25 
involve fewer construction sites than would be required under the proposed action, but there 26 
would still be the potential for significant unmitigable impacts to air quality and related 27 
environmental justice impacts, depending on the location and size of the sites.  Other 28 
construction-related, short-term impacts would likely be less than those identified for the 29 
proposed action.  Effects on agricultural resources, land use, environmental justice (from noise 30 
and loss of agricultural jobs), and socioeconomics would also likely be less since fewer acres of 31 
existing agricultural land would be subject to conversion for conservation area use.  As with the 32 
proposed action, these effects would be less than significant.  However, this alternative would 33 
not provide the same level of long-term, beneficial impacts to biological and aesthetic resources 34 
and water quality that are provided by the proposed action. 35 

The off-site conservation alternative (Alternative 4) differs from the proposed action in the 36 
location, but not the quantity, of the riparian and mesquite land cover types that would be 37 
created.  As a result, the scope of short-term, construction-related impacts would be similar to 38 
those identified for the proposed action, although transboundary and ITA impacts would not 39 
occur, and the potential for short-term environmental justice impacts associated with air quality 40 
and noise and long-term impacts associated with noise would be greatly lessened.  The 41 
potential for significant, unmitigable impacts to air quality remains, although the California air 42 
quality standards would not be applicable to this alternative since none of the conservation 43 
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areas would be created in California.  The environmental justice impacts associated with noise 1 
and air quality would not occur in the off-site conservation areas since the percentage of low-2 
income and minority populations in these locations is less than in the larger community of 3 
comparison; they would be associated only with the creation of 360 acres of backwaters.  Effects 4 
to agricultural resources, land use, environmental justice (loss of agricultural jobs), and 5 
socioeconomics would be similar to the proposed action, and less than significant.  Potential 6 
impacts to ITAs would be greatly lessened under this alternative because they are not present in 7 
the off-site conservation areas, and impacts would occur only in the areas where the 360 acres of 8 
backwaters would be created.   9 

This alternative would provide the same long-term benefits to biological resources, aesthetic 10 
resources, and water quality as the proposed action, but it has the potential to cause significant 11 
unavoidable short- and long-term impacts to biological resources that are present at off-site 12 
conservation areas (native common and sensitive fish inhabiting the Virgin and Muddy rivers) 13 
that are not present in the planning area.  These potential short- and long-term impacts to 14 
biological resources offset the difference between this alternative and the proposed action with 15 
respect to short-term air quality and associated environmental justice impacts, as well as 16 
environmental impacts associated with noise since this impact would be feasibly mitigable.  17 
Alternative 4 would not result in transboundary impacts, but these are impacts that would 18 
occur in a different location than those of the proposed action; they are not different types of 19 
impacts.  Alternative 4 also would not result in impacts to ITAs (with the exception of potential 20 
impacts from backwater creation), but these, too, are feasibly mitigable. 21 

Comparison of the No Action Alternative and Action Alternatives 22 

Under the no action alternative (Alternative 2), the covered activities described in the LCR 23 
MSCP BA and LCR MSCP HCP would likely be implemented, but regulatory compliance 24 
would be required and applied on a case-by-case basis as each action is considered and 25 
approved.  In the absence of a comprehensive, coordinated conservation program, the following 26 
would be expected:   27 

• It is unlikely that funding would be provided to maintain existing habitat that is not 28 
impacted by the individual projects. 29 

• The individual project mitigation programs likely would not provide the regional 30 
wildfire suppression and law enforcement funding proposed in the Conservation Plan. 31 

• Coordinated monitoring and adaptive management programs would not be 32 
implemented. 33 

• Since each individual project would establish its own mitigation sites, it is likely that 34 
more maintenance and storage facilities would be required. 35 

• More, smaller mitigation sites would be established, requiring more infrastructure 36 
(access roads and irrigation pipelines/canals and pump facilities). 37 

• To the extent that the agencies undertaking the covered activities proceed with ESA 38 
compliance, there may be a reduced number of covered species because unlisted species 39 
likely would not be included.   40 
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Thus, the no action alternative would not result in a continuation of existing conditions.  Its 1 
impacts generally would be similar to those of the action alternatives because similar 2 
conservation measures likely would be implemented, and differences in impacts typically 3 
would be a matter of degree rather than kind.  In general, the impacts that are directly 4 
associated with the amount of conservation area established (including beneficial impacts) 5 
would be comparable to those of Alternative 3 and less than those of Alternatives 1 and 4.   6 

The no action alternative would result in similar types of construction-related impacts as the 7 
action alternatives.  In some cases, the intensity of the impact would be comparable to 8 
Alternative 3 and less than under Alternatives 1 and 4 (e.g., short-term aesthetic impacts to 9 
conservation area establishment sites; impacts from erosion).  In other cases (e.g., air quality, 10 
noise), short-term impacts would be greater because the lack of a comprehensive, coordinated 11 
effort could result in more, smaller projects, and the need to develop more infrastructure and 12 
support facilities.  As noted above, this may reduce the effects to agricultural resources, land 13 
use, environmental justice (loss of agricultural jobs) and socioeconomics below those caused by 14 
the proposed action and Alternative 4 (off-site conservation).   15 

Beneficial impacts to aesthetic resources and water quality would be less than under 16 
Alternatives 1 and 4 because a smaller amount of conservation area would be created and 17 
comparable to those of Alternative 3 because similar amounts of conservation area would be 18 
created.  Beneficial impacts to biological resources that are directly linked to the amount of 19 
conservation area created would be less than under Alternatives 1 and 4 and comparable to 20 
Alternative 3.  Beneficial impacts of all action alternatives to biological resources would be 21 
reduced under the no action alternative because funding would not be provided to maintain 22 
existing habitat that is not impacted by the individual projects, regional wildfire suppression 23 
and law enforcement funding likely would not be provided, and coordinated monitoring and 24 
adaptive management programs would not be implemented.   25 

Long-term noise from pump operation could be slightly greater than under the proposed action 26 
and Alternative 4 because conservation measures would be more likely to be implemented 27 
closer to developed areas and approximately equal to those of Alternative 3.   28 

The no action alternative could include conservation in the off-site conservation areas.  To the 29 
extent that this occurred, short-term impacts on environmental justice associated with air 30 
quality and noise, ITAs, and transboundary impacts identified for Alternatives 1 and 3 would 31 
be reduced because these impacts would not occur in the off-site areas.  Impacts to native fish 32 
species along the Virgin and Muddy rivers could occur under this alternative, as is the case for 33 
Alternative 4.  This would represent a greater impact to biological resources than identified for 34 
Alternatives 2 or 3. 35 

Environmentally Preferred Alternative 36 

As discussed above, each of the alternatives would have the potential to cause short-term, 37 
construction-related impacts to many of the resources analyzed in this EIS/EIR.  Although these 38 
potential impacts may be less for Alternatives 2 (no action), and 3 (listed species only), they can 39 
be mitigated to less than significant levels for all of the alternatives, except for the potential 40 
impacts to air quality and associated environmental justice impacts.  Some impacts would not 41 
occur or would be reduced under Alternatives 2 and 4 because ITAs are not present in the off-42 
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site conservation areas, and transboundary impacts and environmental justice impacts 1 
associated with noise and air quality would not occur as a result of construction in these off-site 2 
areas.  These impacts would all be feasibly mitigable with the exception of air quality-related 3 
impacts, as noted above.  Depending on the location and size of conservation project sites, there 4 
may be significant air quality impacts that cannot be mitigated to a less than significant level, 5 
and this potential exists for each alternative, although the associated environmental justice 6 
impacts would be greatly reduced under Alternative 4, and the transboundary impacts would 7 
be avoided.  To the extent that conservation occurred in the off-site conservation areas as part of 8 
Alternative 2, these impacts would be reduced or avoided as well. 9 

Similarly, each of the alternatives could cause long-term impacts through ongoing maintenance 10 
of created habitat.  These impacts would be less than significant for each alternative, with the 11 
exception of air quality impacts from prescribed burns, which could be unavoidable for the 12 
largest burns.  The effects to agricultural resources, land use, environmental justice, and 13 
socioeconomics would be less for Alternatives 2 and 3, although environmental justice impacts 14 
associated with noise and air quality could be lessened under Alternative 2 to the extent that 15 
conservation occurred in the off-site conservation areas.  Alternatives 2 and 3, however, would 16 
not provide the same level of long-term biological, aesthetic, or water quality benefits as the 17 
proposed action or Alternative 4 (off-site conservation).  These long-term benefits would offset 18 
the less than significant short-term effects to other resources.  Alternative 4, like Alternative 2, 19 
would potentially cause greater biological impacts than the proposed action, which would 20 
offset the equal benefit that it would provide to these resources.  These long-term biological 21 
beneficial impacts would outweigh the short-term air quality and environmental justice impacts 22 
and the feasibly mitigable environmental justice impact associated with noise from pumps that 23 
would be avoided under Alternative 4.   24 

Overall, most of the short-term, construction-related impacts that would potentially occur 25 
under each alternative can be mitigated to less than significant levels.  The potentially 26 
significant air quality impacts would exist for all the alternatives and do not provide a basis for 27 
distinguishing between them, although short-term air quality impacts associated with 28 
environmental justice would be lessened under Alternative 4, and transboundary impacts, 29 
which are not considered substantial impacts, would not occur.  The long-term impacts, with 30 
the implementation of the mitigation measures identified in this EIS/EIR, would similarly be 31 
less than significant for all the alternatives.  The primary difference between the alternatives lies 32 
with the level of benefit that is provided to the biological resources.  Both Alternatives 1 and 4 33 
provide the same level of benefit, but Alternative 4 poses the potential for short- and long-term 34 
impacts to endangered fish species that inhabit the Virgin and Muddy rivers where the off-site 35 
conservation projects would be sited.  Therefore, Alternative 1 is the environmentally preferred 36 
alternative. 37 

A summary of the potential impacts and proposed mitigation measures identified for 38 
Alternatives 1, 2, 3, and 4 is provided in Table ES-1.  39 
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Table ES-1.  Summary of Impacts and Mitigation Measures  

Impact APPLICABLE ALTERNATIVE  
 2 

No 
Action1 

1 
Proposed 
Action 

3 
Listed 
Species 
Only2 

4 
Off-Site 

Conservation 
Mitigation Measure3 

AESTHETICS 
AESTH-1:  Construction/maintenance activities would 
temporarily lessen the visual quality of the conservation area 
establishment sites located on or near visually sensitive 
resources  (less than significant impact).   

X X X X None required 

AESTH-2:  The construction of field facilities and fish-rearing 
facilities could be required, which could alter the visual quality 
of the selected sites  (less than significant impact).   

X X X X None required 

AESTH-3:  Conservation area establishment would return sites 
to a more natural appearance (beneficial impact).   

X X X X None required 

AGRICULTURAL RESOURCES 
AG-1:  Important Farmland could be converted to a 
nonagricultural use (less than significant impact).  

X X X X None required  

AG-2:  Waterfowl attracted to established backwaters and 
marshes could destroy crops grown on adjacent farmland (less 
than significant impact). 

X X X X None required  

AG-3:  Runoff from established conservation areas could alter 
the slopes of adjoining laser-leveled fields (significant impact).     

X X X X AG-1:  Develop grading plans for newly established 
conservation areas that direct runoff away from adjacent 
agricultural lands to ensure that flow rates from the 
conservation area do not exceed existing discharge rates. 

AG-4: Covered species attracted to established conservation 
areas could disperse to other lands within the planning area 
(less than significant impact). 

X X X X None required 

AIR QUALITY 
AQ-1: The use of fossil fuel-fired construction equipment 
during construction, maintenance, and operational activities 
would result in intermittent combustive emissions that would 
not violate any air quality standard or contribute substantially 
to an existing or projected air quality violation (less than 
significant impact).   

X X X X None required 
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Table ES-1.  Summary of Impacts and Mitigation Measures (continued) 

Impact APPLICABLE ALTERNATIVE Mitigation Measure 
 2 

No 
Action1 

1 
Proposed 
Action 

3 
Listed 
Species 
Only2 

4 
Off-Site 

Conservation 

 

AIR QUALITY 
AQ-2:  The development of the largest projects would produce 
fugitive dust emissions that could exceed an ambient 24-hour 
PM10 standard (significant impact). 

X X X X AQ-1:  Implement standard operating practices to minimize 
fugitive dust (PM10) emissions during construction 
activities.   

AQ-3:  Emissions from the largest prescribed burns during 
terrestrial vegetation establishment or maintenance activities 
would produce emissions that could contribute to an 
exceedance of an ambient 24-hour PM10 standard (significant 
impact). 

X X X X AQ-2:  Implement a smoke management plan for all 
construction and maintenance activities involving the use of 
fire. 

AQ-4: Air emissions from proposed conservation area 
establishment activities and facility construction could exceed 
the MDAQMD daily NOx or PM10 emission significance 
thresholds, which would result in a cumulatively considerable 
net increase of a nonattainment pollutant (significant impact). 

X X X  See Mitigation Measure AQ-1. 

AQ-5:  Air emissions from the proposed conservation area 
establishment activities would not expose sensitive receptors to 
substantial pollutant concentrations (less than significant impact).   

X X X X None required 

AQ-6:  Air emissions from the proposed conservation area 
establishment activities would not create objectionable odors 
that affect a substantial number of people (less than significant 
impact).    

X X X X None required 

BIOLOGICAL RESOURCES 
BIO-1:  Issuance of the section 10(a)(1)(B) permit would 
authorize the incidental take of up to 27 covered species from 
implementation of both the covered activities and the 
Conservation Plan (less than significant impact). 

 X X X None required 
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Table ES-1.  Summary of Impacts and Mitigation Measures (continued) 

Impact APPLICABLE ALTERNATIVE Mitigation Measure 
 2 

No 
Action1 

1 
Proposed 
Action 

3 
Listed 
Species 
Only2 

4 
Off-Site 

Conservation 

 

BIOLOGICAL RESOURCES 
BIO-2: The establishment of 7,260 acres of cottonwood-willow 
and honey mesquite land cover would increase the extent of 
cottonwood-willow riparian forest and mesquite woodland 
sensitive communities (beneficial). 

X X X4 X None required 

BIO-3: Clearing, grading, planting, and site maintenance 
during conversion of agricultural lands to cottonwood-willow 
and/or honey mesquite land cover types would result in the 
elimination of existing low value habitat used by resident and 
migratory wildlife, removal of weedy vegetation and crops, 
alteration of habitat characteristics through changes in local 
hydrology and exposure of soil to erosion, and elimination or 
displacement of resident wildlife (less than significant short-term 
impacts; beneficial long-term impacts). 

X X X X None required 

BIO-4: Clearing, grading, planting, and site maintenance 
during conversion of undeveloped lands (primarily saltcedar) 
to cottonwood-willow and/or honey mesquite land cover types 
would result in the elimination of existing non-native 
vegetation and the habitat it provides for wildlife, short-term 
effects on habitat characteristics from alteration of local 
hydrology and exposure of soil to erosion, and elimination or 
displacement of resident wildlife (less than significant short-term 
impacts; beneficial long-term impacts). 

X X X X None required 

BIO-5: Clearing, grading, planting, and site maintenance 
during establishment of marsh would result in the long-term 
elimination of existing vegetation and the habitat it provides 
for wildlife, alteration of habitat conditions through changes in 
local hydrology and exposure of soil to erosion, and 
elimination or displacement of resident wildlife (less than 
significant short-term impacts; beneficial long-term impacts). 

X X X X None required  
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Table ES-1.  Summary of Impacts and Mitigation Measures (continued) 

Impact APPLICABLE ALTERNATIVE Mitigation Measure 
 2 

No 
Action1 

1 
Proposed 
Action 

3 
Listed 
Species 
Only2 

4 
Off-Site 

Conservation 

 

BIOLOGICAL RESOURCES 
BIO-6: Clearing, grading, and site maintenance during 
establishment of backwaters would result in the long-term 
elimination of existing vegetation and the habitat it provides 
for wildlife, alteration of habitat conditions through changes in 
local hydrology and exposure of soil to erosion, and 
elimination or displacement of resident wildlife (less than 
significant or significant short-term impacts; beneficial long-term 
impacts). 

X X X X BIO-1: Conduct site-specific surveys for non-covered 
sensitive species during selection of habitat establishment or 
enhancement (e.g., existing backwaters) areas and, if any are 
found, then implement measures appropriate for the 
specific site and species to avoid or minimize impacts to the 
extent feasible without causing impacts on covered species.  
These may include measures specified in the Conservation 
Plan to avoid or minimize potential effects on covered 
species (e.g., scheduling to avoid breeding times). 

BIO-7:  Maintenance of established habitats would result in the 
removal of invasive non-native vegetation, alteration of habitat 
characteristics through changes in local hydrology, and short-
term elimination or displacement of resident wildlife (less than 
significant short-term impacts; less than significant or beneficial 
long-term impacts). 

X X X X None required 

BIO-8: Population enhancement activities for covered fish and 
bird species could adversely affect existing individuals or 
populations of covered or sensitive species (less than significant 
short-term impacts; beneficial long-term impacts). 

X X X X None required 

BIO-9:  Native land cover type establishment and maintenance 
could temporarily affect wetlands and waters of the U.S (less 
than significant short-term impacts; beneficial long-term impacts). 

X X X X None required 

BIO-10:  Land cover type establishment and maintenance 
activities could result in periodic short-term impacts on 
sensitive and common native fishes inhabiting the Virgin and 
Muddy rivers (less than significant impact). 

X   X None required 



Executive Summary  

ES-20 LCR MSCP Final EIS/EIR – December 2004 

Table ES-1.  Summary of Impacts and Mitigation Measures (continued) 

Impact APPLICABLE ALTERNATIVE Mitigation Measure 
 2 

No 
Action1 

1 
Proposed 
Action 

3 
Listed 
Species 
Only2 

4 
Off-Site 

Conservation 

 

BIOLOGICAL RESOURCES 
BIO-11:  Construction to establish/enhance native land cover 
types could result in the long-term loss or degradation of 
sensitive native fish habitats in the Virgin and Muddy rivers 
(significant impact). 

X5   X BIO-2:  Design site-specific habitat establishment plans to 
avoid and minimize potential effects on sensitive native fish 
habitats along the Virgin and Muddy rivers.  Preparation of 
the design plans shall be coordinated with and approved by 
the Service as part of section 7 consultation.  If appropriate, 
design plans shall include measures to rehabilitate any 
affected habitat. 

CULTURAL AND HISTORIC RESOURCES 
CULT-1: Disturbance of the ground surface could directly or 
indirectly disturb or destroy significant archaeological or 
historical resources, particularly in undeveloped or previously 
undisturbed areas (significant impact). 

X X X X CULT-1:  Consult with the appropriate SHPO(s), tribes, and 
other interested parties, perform archival research, 
interview informants, and conduct cultural resource 
inventories; evaluate all identified cultural resources for 
potential listing on the National Register of Historic Places 
or state or local registers; modify project design, when 
feasible, to avoid cultural resources eligible for listing; 
develop and implement a pre-construction Testing and 
Evaluation Plan, pre-construction Data Recovery Plan, and 
Cultural Resources Construction Monitoring Plan as 
appropriate; re-direct construction as needed if new cultural 
resources sites are found, document new discoveries, and 
avoid sites or implement a data recovery program; initiate 
consultation with any known lineal descendants and 
relevant Indian tribes as per NAGPRA or follow state and 
local laws as appropriate; incorporate these procedures into 
all archaeological testing and/or data recovery plans and 
the Cultural Resources Construction Monitoring Plan. 

 1 
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Table ES-1.  Summary of Impacts and Mitigation Measures (continued) 

Impact APPLICABLE ALTERNATIVE Mitigation Measure 
 2 

No 
Action1 

1 
Proposed 
Action 

3 
Listed 
Species 
Only2 

4 
Off-Site 

Conservation 

 

CULTURAL AND HISTORIC RESOURCES 
CULT-2: Cultural resources may be affected by unauthorized artifact 
collection during construction or by a lack of awareness of cultural 
resource mitigation measures on the part of construction personnel 
(significant impact).     

X X X X See Mitigation Measure CULT-1 

ENERGY AND DEPLETABLE RESOURCES 
Minor impact associated with use of diesel fuel and electrical power 
during construction and operations.   
Negligible impact to hydropower production due to consumptive use 
of water for conservation areas. 

X X X X None required 

ENVIRONMENTAL JUSTICE 
EJ-1.  Significant, short-term air quality impacts from construction 
activities and prescribed burns in or near agricultural areas could 
result in disproportionate impacts to minority and low-income 
populations.   

X6 X X X6 Implement Mitigation Measures AQ-1 and AQ-2 

EJ-2.  Noise from construction and pumps that exceeded local 
standards could disproportionately affect minority and low-income 
populations.   

X6 X X X6 Implement Mitigation Measures NOI-1 and NOI-2 

EJ-3:  If agricultural land were converted to conservation areas, the loss 
of agricultural jobs would disproportionately affect minority and low-
income populations.   

X X X X EJ-1:  Reclamation shall work with local 
jurisdictions and/or growers to ensure that 
agricultural workers are notified as soon as possible 
of the potential for a loss of jobs once specific 
project locations have been identified.  Reclamation 
will encourage the local jurisdictions and/or 
growers to provide timely information and 
assistance to agricultural workers regarding the 
availability of alternative employment.  
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Table ES-1.  Summary of Impacts and Mitigation Measures (continued) 

Impact APPLICABLE ALTERNATIVE Mitigation Measure 
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No 
Action1 

1 
Proposed 
Action 

3 
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Species 
Only2 

4 
Off-Site 
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HAZARDS AND HAZARDOUS MATERIALS 
HAZ-1:  The use of pesticides, lubricants, fuels, and other hazardous 
materials during construction, operations, and maintenance could 
result in localized spills, which could create a hazard to the 
environment (less than significant impact).   

X X X X None required 

HAZ-2:  The increase in riparian and backwater  areas could result in 
an increase in vectors (less than significant impact).     

X X X X None required 

HAZ-3:  Construction activities could cause wildfires (less than 
significant impact).       

X X X X None required 

HAZ-4:  Fire used as a construction and maintenance tool could escape 
control and become a wildland fire (less than significant impact).   

X X X X None required 

HAZ-5:  Conservation area establishment actions implemented within 
an Accident Potential Zone of an airport or near a private airstrip 
could cause a comparatively minor increase in bird populations (less 
than significant impact). 

X X X X None required 

HYDROLOGY AND WATER QUALITY 
HYDRO-1:  Habitat establishment activities could result in erosion-
induced siltation (less than significant impact).   

X X X X None required 

HYDRO-2:  Habitat establishment could have a short-term adverse 
effect to water quality if irrigation  
mobilized (released) pesticides, salts, or other contaminants (less than 
significant impact).     

X X X X None required 

HYDROLOGY AND WATER QUALITY 
HYDRO-3:  Water quality in created or restored backwaters and 
marshes could be affected by increasing  
concentrations of various naturally occurring and man-made 
chemicals (both in the soil and the water column)  
that result from evaporation of water (less than significant impact).   

X X X X None required 
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Table ES-1.  Summary of Impacts and Mitigation Measures (continued) 

Impact APPLICABLE ALTERNATIVE Mitigation Measure 
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No 
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1 
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3 
Listed 
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Only2 

4 
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HYDRO-4:  Conservation area establishment would result in a long-
term improvement to water quality  
if agricultural land were used (beneficial impact).   

X X X X None required 

INDIAN TRUST ASSETS 
ITA-1:  Implementing conservation measures on tribal land could 
result in changes to all classes of ITAs. 

X7 X X X7 None required. 

LAND USE 
No significant impacts specific to land use were identified, although 
significant land use conflicts were identified in the agricultural 
resources and noise analyses (Impacts AG-3, AG-4, NOI-1, and NOI-2). 

X X X X Implement Mitigation Measures AG-1, NOI-1, and 
NOI-2.   

NOISE 
NOI-1:  Construction activities could cause a temporary, substantial 
increase in ambient noise levels that could exceed local standards if 
construction occurred in proximity to noise-sensitive receptors 
(significant impact).   

X X X X NOI-1: As needed, select quieter equipment; use 
noise control devices on equipment, locate 
equipment away from sensitive receptors; notify 
nearby neighbors prior to work; minimize idling, 
use noise barriers; and where possible, limit 
construction to non-mating, non-nesting seasons of 
noise-sensitive species. 

NOI-2:  Pumps located near noise-sensitive receptors could cause a 
substantial increase in ambient noise levels or exceed regulatory 
thresholds (significant impact).     

X X X X NOI-2:  If pumps cannot be located at sufficient 
distances from sensitive receptors to avoid the 
exceedance of a local noise standard or a substantial 
increase in the ambient noise level at the sensitive 
receptors, construct barriers or enclosures to ensure 
adherence to local standards.   

POPULATION AND HOUSING 
No impact on population or housing. X X X X None required 

PUBLIC SERVICES AND UTILITIES 
Minimal impacts to water treatment, storm drainage, and water 
supply from the potential construction and operation of two field 
facilities.  Minor impacts to landfill capacity from construction and 
operations. 

X X X X None required 
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Table ES-1.  Summary of Impacts and Mitigation Measures (continued) 

Impact APPLICABLE ALTERNATIVE Mitigation Measure 
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RECREATION 
REC-1:  The implementation of certain conservation measures could 
result in the loss of recreational opportunities (less than significant 
impact). 

X X X X None required 

SOCIOECONOMICS 
SOC-1:  Agricultural jobs would be lost if agricultural land were 
converted to conservation areas.  

X X X X None required 

SOC-2:  Agricultural-related revenue would be lost if agricultural land 
were converted to conservation areas.   

X X X X None required 

SOC-3:  Local property tax revenues could be reduced if privately 
owned land were leased or acquired by the Federal or state 
participants in the LCR MSCP.   

X X X X None required 

SOCIOECONOMICS 
SOC-4:  Local sales tax from the purchase of products related to 
agricultural uses would be reduced if privately owned agricultural 
land was placed in public ownership. 

X X X X None required 

TOPOGRAPHY, GEOLOGY, SOILS, AND MINERAL RESOURCES 
GEO-1:  Activities associated with conservation area establishment 
could result in erosion-induced siltation of the Colorado River (less 
than significant impact).   

X X X X None required 

TRANSBOUNDARY IMPACTS 
TRANS-1:  PM10 and combustive emissions from the construction and 
maintenance of created conservation areas in Reach 7 could disperse to 
Mexico. 

X8 X X  None required 



 Executive Summary 

LCR MSCP Final EIS/EIR – December 2004 ES-25 

Table ES-1.  Summary of Impacts and Mitigation Measures (continued) 
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TRANSPORTATION 
Minor impact from construction traffic. X X X X None required 
1 The no action alternative would result in similar types of impacts as the proposed action since similar conservation measures likely would be implemented.  It is likely, 

however, that a smaller amount of conservation area would be established or maintained, thus reducing the intensity or magnitude of the impacts, including beneficial 
impacts.  Some conservation could occur in the off-site conservation areas, and impacts could occur in these areas as well as in the planning area. 

2 The listed species only alternative would result in the establishment of a smaller amount of conservation area than the proposed action.  The same types of impacts 
would occur, but the intensity, or magnitude, would be reduced, including that of beneficial impacts. 

3 The development and implementation of mitigation measures for the no action alternative is outside the authority of the lead agencies for this EIS/EIR.  The mitigation 
measures included in this table are examples of measures that could be implemented to reduce impacts associated with the no action alternative. 

4 Less cottonwood-willow habitat and no honey mesquite habitat would be established under this alternative. 
5 These impacts could occur under the no action alternative to the extent that conservation area creation occurred in the off-site conservation areas. 
6 Under Alternative 2, these impacts would not occur to the extent that conservation areas were created in the off-site conservation areas.  Air quality and noise impacts 

would not disproportionately affect minority and low-income populations in the off-site conservation areas.  Under Alternative 4, impacts would be associated only 
with the creation of 360 acres of backwaters along the LCR.   

7 Under Alternative 2, these impacts would not occur to the extent that conservation areas were created in the off-site conservation areas.  Under Alternative 4, impacts 
would be associated only with the creation of 360 acres of backwaters along the LCR.  No tribal lands or ITAS are present in any of the off-site conservation areas. 

8 Transboundary impacts would not occur if conservation occurred only in the off-site conservation areas or in Reaches 1-6. 
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1.0 INTRODUCTION 1 

This Environmental Impact Statement/Environmental Impact Report (EIS/EIR) evaluates the 2 
impacts of implementing the Lower Colorado River Multi-Species Conservation Program (LCR 3 
MSCP) Conservation Plan (Conservation Plan) and issuing a section 10(a)(1)(B) (incidental take) 4 
permit based on this plan.  The habitat-based Conservation Plan is intended to avoid, minimize, 5 
and fully mitigate the incidental take of the covered species from the implementation of the 6 
covered activities to the maximum extent practicable.  The Conservation Plan also is intended to 7 
contribute to the recovery of species listed as threatened or endangered under the Endangered 8 
Species Act of 1973, as amended (ESA) (16 United States Code [U.S.C.] 1531-1544), and reduce 9 
the likelihood for future listing of unlisted covered species along the LCR.  The EIS/EIR has 10 
been prepared in accordance with the National Environmental Policy Act (NEPA) of 1969, as 11 
amended (42 U.S.C.  4321 et seq.); the Council on Environmental Quality (CEQ) Regulations for 12 
Implementing the Procedural Provisions of NEPA (40 Code of Federal Regulations [C.F.R.] 13 
Parts 1500-1508); the U.S. Bureau of Reclamation’s (Reclamation) Draft National Environmental 14 
Policy Handbook (U.S. Bureau of Reclamation [USBR] 2000a); the California Environmental 15 
Quality Act (CEQA) of 1970, as amended (Public Resources Code [P.R.C.] 21000 et seq.); and the 16 
State CEQA Guidelines, as amended (California Code of Regulations [C.C.R.], Title 14, Division 17 
6, 15000 et seq.).  Reclamation and the U.S. Fish and Wildlife Service (Service) are the lead 18 
agencies for compliance with NEPA, and The Metropolitan Water District of Southern 19 
California (Metropolitan) is the lead agency for compliance with CEQA.  Together, these 20 
agencies have the responsibility for the scope, content, and legal adequacy of the document.  21 
Because the terminology and specific needs of NEPA and CEQA do not entirely overlap, 22 
explanatory text is provided where needed in the document to account for these differences.  23 
For example, CEQA uses the term “proposed project” to refer to the subject of the document, 24 
whereas NEPA uses the term “proposed action.”  In this EIS/EIR, the term used is “proposed 25 
action.” 26 

1.1 BACKGROUND 27 

1.1.1 Development of the LCR MSCP  28 

The LCR MSCP1 is proposed to serve as a coordinated, comprehensive conservation approach 29 
for the LCR basin for a period of 50 years.  The program has been developed and would be 30 
implemented and funded by a partnership of state, Federal, and other public and private 31 
stakeholders in Arizona, California, and Nevada with interests in managing the water and 32 
related resources of the LCR.  The LCR MSCP planning area (planning area) extends from the 33 
full pool elevation of Lake Mead to the Southerly International Boundary (SIB) with Mexico 34 
(Figure 1.1-1).  The impetus for the creation of the LCR MSCP was the recognition by the 35 
Federal and non-Federal participants of the potential for their activities to affect species listed as 36 
threatened or endangered under the ESA, as well as designated critical habitat along the LCR.  37 
The participants agreed to form a partnership to develop and implement a long-term 38 

                                                      
1   In this EIS/EIR, the term “LCR MSCP” is used to describe the broad program and its participants.  The term “Conservation 

Plan” is used to describe the proposed conservation measures included in Chapter 5 of the LCR MSCP Habitat Conservation 
Plan (HCP) (Volume II) and described in Chapter 2 of this EIS/EIR. 
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endangered species compliance and management program for the historic floodplain of the 1 
LCR.   2 

1.1.2 ESA Provisions 3 

Section 9 of the ESA provides for the prohibition of “take” of any fish or wildlife species listed 4 
as threatened or endangered under the ESA unless specifically authorized by regulation.  Take, 5 
as defined by the ESA, means to “harass, harm, pursue, hunt, shoot, wound, kill, trap, capture 6 
or collect, or attempt to engage in such conduct” (16 U.S.C. section 1531[18]).  “Harm” is further 7 
defined to include significant habitat modifications or degradation that actually kill or injure 8 
wildlife by significantly impairing behavioral patterns such as breeding, feeding, and sheltering 9 
(50 C.F.R. section 17.3).  “Harass” is further defined to include intentional or negligent acts or 10 
omissions that create the likelihood of significant injury to wildlife through disruption of 11 
normal behavior patterns, including breeding, feeding, or sheltering (50 C.F.R. section 17.3).  12 
“Incidental take” is defined by the ESA as take that is “incidental to, and not the purpose of, the 13 
carrying out of an otherwise lawful activity” (50 C.F.R. section 17.22 and 17.32). 14 

The Service, under the provisions of sections 7 and 10 of the ESA, must provide for the 15 
authorization of incidental take where such authorization is not likely to jeopardize the 16 
continued existence of a listed species or to destroy or adversely modify designated critical 17 
habitat. 18 

1.1.3 Overview of the Proposed Action  19 

The proposed action includes two primary components:  20 

1. Implementation of a Conservation Plan by Federal and non-Federal participants that 21 
would meet the LCR MSCP goals and objectives, described in Chapter 2. 22 

2. Issuance of an ESA section 10(a)(1)(B) permit by the Service based on the proposed 23 
Conservation Plan for non-Federal covered activities described in section 1.2.2 below.    24 

The Conservation Plan is a comprehensive, habitat-based approach developed to provide ESA 25 
compliance for a suite of species that are currently listed under the ESA or that may become 26 
listed in the future.  It was designed to meet ESA requirements for the issuance of a permit 27 
under section 10(a)(1)(B), and it includes specific conservation measures for species and 28 
habitats2 that would avoid, minimize, and fully mitigate the incidental take of the covered 29 
species to the maximum extent practicable and contribute to the listed species’ recovery.  It also 30 
would reduce the likelihood for future listing of unlisted covered species.  Because the LCR 31 
MSCP is seeking compliance for a 50-year period, the Conservation Plan includes minimization 32 
and mitigation measures for species not currently listed under the ESA that may become listed 33 
within the term of the permit.  The Conservation Plan was developed in accordance with the 34 
laws and regulations that govern the operation of the LCR.  Collectively, these are referred to as  35 

                                                      
2  For purposes of the Conservation Plan, habitat is defined as the specific places where the environmental conditions (i.e., 

physical and biological conditions) are present that are required to support occupancy by individuals or populations of a 
given species.  For further detail, refer to Appendix W in Volume IV. 
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the “Law of the River” and include, but are not limited to, Federal and state laws, interstate  1 
compacts, an international treaty, court decisions, Federal contracts, Federal and state 2 
regulations, and multi-party agreements.  Selected documents that comprise the Law of the 3 
River are summarized in Appendix A.   4 

1.1.4 Use of the EIS/EIR  5 

This joint EIS/EIR is a programmatic document intended to identify to agency decision makers 6 
and the public the potential range of impacts associated with the implementation of the 7 
proposed action, including significant and beneficial environmental effects.  As described below 8 
and in section 1.4, each of the three lead agencies has independent regulatory compliance needs 9 
that are served by this EIS/EIR.  Additionally, the EIS/EIR will serve as the basis for future 10 
project-specific NEPA and CEQA compliance documents that will be required once individual 11 
conservation projects under the LCR MSCP are more fully defined.  The proposed action does 12 
not revisit the authorization of any ongoing covered activity.  Future covered activities 13 
described in section 1.2.2 for which incidental take authorization is being sought under the LCR 14 
MSCP may require project-specific NEPA/CEQA compliance prior to implementation.  15 

1.1.4.1 U.S. Fish and Wildlife Service 16 

Issuance of a section 10(a)(1)(B) permit by the Service is an action subject to NEPA compliance.  17 
This EIS/EIR addresses the impacts to the environment, including the effects of the incidental 18 
take that would be permitted, if the Service were to issue a section 10(a)(1)(B) permit based on 19 
the implementation of the proposed action or alternatives. 20 

1.1.4.2 U.S. Bureau of Reclamation 21 

The implementation and funding of the Conservation Plan by Reclamation is an action that is 22 
subject to NEPA compliance, even though it would be implemented for beneficial 23 
environmental purposes.  This EIS/EIR addresses the potential environmental effects that may 24 
result from implementing the proposed action and alternatives, including the implementation 25 
of a Conservation Plan.  26 

1.1.4.3 The Metropolitan Water District of Southern California 27 

The implementation and funding of the Conservation Plan is a project that is subject to CEQA 28 
compliance.  The California participants are requesting a section 10(a)(1)(B) incidental take 29 
permit for their covered activities on the basis of their participation in the implementation and 30 
funding of the LCR MSCP Habitat Conservation Plan (HCP), of which the Conservation Plan is 31 
a part.  (A non-Federal entity is required to develop an HCP in order to be granted an incidental 32 
take permit under section 10(a)(1)(B) of the ESA.  The entire LCR MSCP HCP is included in 33 
Volume II.  In addition to the Conservation Plan, which is included in Chapter 5, the HCP 34 
contains a number of required sections, such as descriptions of covered activities, impacts on 35 
covered species expected to result from the covered activities, LCR MSCP governance structure, 36 
and implementation costs, that would not result in impacts to the environment and thus are not 37 
specifically addressed in this EIS/EIR.)  Additionally, the LCR MSCP EIS/EIR and HCP may be 38 
used in support of a section 2081 permit from the California Department of Fish and Game 39 
(CDFG) for incidental take of species by California’s covered activities in compliance with the 40 
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California Endangered Species Act (CESA).  This EIS/EIR addresses the potential 1 
environmental effects that may result from implementing the proposed action and alternatives, 2 
including the impact of the authorized incidental take of covered species that is being requested 3 
by the California participants and the impacts of implementing a Conservation Plan. 4 

1.2 PURPOSE OF AND NEED FOR THE PROPOSED ACTION 5 

1.2.1 Need for the Proposed Action 6 

The ESA directs Federal agencies to support the conservation of listed species and ensure that 7 
their actions do not jeopardize listed species or critical habitat.  Additionally, no taking of listed 8 
species by non-Federal agencies is allowed without a permit from the Service.  Federal and non-9 
Federal actions related to the ongoing and future operations of the LCR water delivery and 10 
power systems are affecting listed species and critical habitat, and may contribute to future 11 
listing of additional species.  To address the needs of the species and the need to comply with 12 
the ESA, this Conservation Plan is proposed with the purpose of avoiding jeopardy, supporting 13 
the conservation of listed species, and reducing any contribution that ongoing or future 14 
operations may make to new listings.  Additionally, the Service will use this analysis to support 15 
its decision concerning an incidental take permit for covered non-Federal activities. 16 

As noted, the Federal participants in the LCR MSCP (Reclamation, the U.S. National Park 17 
Service [NPS], U.S. Bureau of Indian Affairs [BIA], U.S. Bureau of Land Management [BLM], the 18 
Service, and the Western Area Power Administration [Western]), acting within the scope of 19 
their legal authority and obligations, currently undertake or may undertake activities along the 20 
LCR that have the potential to affect and result in the incidental take of species that are listed 21 
under the ESA, or that may be listed in the future.  Ongoing and future Federal actions that are 22 
covered by the proposed Conservation Plan are outlined in section 1.2.2 of this EIS/EIR and 23 
more fully described in Chapter 2 of the Lower Colorado River Multi-Species Conservation Program 24 
Biological Assessment (LCR MSCP BA) 3, which comprises Volume III.  Federal agencies are 25 
required under section 7(a)(2) of the ESA to ensure that their actions are not likely to jeopardize 26 
the continued existence of a listed species or to destroy or adversely modify designated critical 27 
habitat.  Under section 9 of the ESA, Federal agencies also may not “take” listed species without 28 
authorization provided by the Service in the incidental take statement contained in its Biological 29 
Opinion (BO) issued pursuant to section 7(b). 30 

The actions that the non-Federal participants in the LCR MSCP are engaged in or may become 31 
engaged in along the LCR that have the potential to affect and result in the incidental take of 32 
species that are listed under the ESA, or that may be listed in the future, are outlined in section 33 
1.2.2 of this EIS/EIR and more fully described in Chapter 2 of the LCR MSCP HCP.  Under 34 
section 9 of the ESA, non-Federal entities may not “take” listed species without authorization.  35 
In order to comply with section 9, the non-Federal participants are requesting such 36 
authorization based on the implementation of the LCR MSCP HCP, which includes the 37 
proposed Conservation Plan. 38 

                                                      
3  To facilitate compliance with section 7(a)(2), Federal agencies may prepare a BA, pursuant to section 7(c)(1) that identifies the 

likely effects of the Federal action on threatened and endangered species.   
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The Conservation Plan, as outlined in the LCR MSCP HCP, documents the extent of the 1 
incidental take for which authorization is being requested under ESA sections 7 and 10(a)(1)(B), 2 
and includes measures to avoid, minimize, and mitigate the effect of that level of take to the 3 
maximum extent practicable.  The Conservation Plan covers both Federal and non-Federal 4 
actions over a 50-year period.  The Federal participants will submit the Conservation Plan as 5 
part of their proposed action for consideration under section 7 consultation.  The non-Federal 6 
participants will submit the Conservation Plan with their application for a section 10(a)(1)(B) 7 
permit to the Service.  The Service will use the Conservation Plan as part of its determination 8 
under sections 7 and 10 on issuing an incidental take statement and incidental take permit. 9 

The implementation of the Conservation Plan would provide the mechanism to meet the needs 10 
of the Service, the Federal participants, and the non-Federal participants for incidental take 11 
authorization under the ESA for ongoing and future actions on the LCR.  Implementation of the 12 
Conservation Plan would not be contingent on actually undertaking any of the future covered 13 
activities, but would proceed pursuant to the schedule outlined in the proposed Conservation 14 
Plan as provided in Tables 2.1-8a-d (included in section 2.1.1.6 as part of the description of the 15 
proposed action). 16 

1.2.2 Actions for Which ESA Coverage is Requested 17 

The proposed action is the implementation of a regional Conservation Plan and issuance of 18 
incidental take authorizations for the covered activities over the 50-year term of the LCR MSCP.  19 
In order to obtain comprehensive ESA coverage for the covered activities, the Federal and non-20 
Federal participants have included future flow- and non-flow related activities that are 21 
reasonably expected to be implemented or undertaken during the term of the LCR MSCP.  22 
Examples of such future activities include the development of additional tribal lands for 23 
agriculture by BIA and the change in point of diversion of water on the LCR by non-Federal 24 
participants.  These future activities are not part of the proposed action and are not part of the 25 
actions analyzed in this EIS/EIR.  The potential environmental effects of conducting these 26 
future activities in combination with those of the proposed action are considered in the 27 
cumulative impact analysis set out in Chapter 4. 28 

The following describes the ongoing and future Federal and non-Federal projects, actions, and 29 
activities (i.e., covered activities) for which ESA coverage is being sought.  The environmental 30 
impacts of these activities are not being evaluated in this EIS/EIR, with the exception of those 31 
impacts to covered species as a result of incidental take authorization.  Four categories of 32 
covered activities are included: 33 

• ongoing flow-related activities; 34 

• future flow-related activities; 35 

• ongoing non-flow-related activities; and  36 

• future non-flow-related activities. 37 

Certain ongoing activities have been subject to previous NEPA and/or CEQA compliance 38 
actions; others pre-date these laws.  This EIS/EIR does not revisit the authorization of any 39 
ongoing covered activity; rather, it is limited to assessing the impacts of the ESA take 40 
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authorization being requested for the covered activities and the impacts of the Conservation 1 
Plan that is the basis for the incidental take permit. 2 

ESA coverage also is being sought for incidental take of covered species that would occur as a 3 
result of actions required to implement the Conservation Plan.  All of the covered activities 4 
would be implemented within the LCR MSCP planning area.   5 

1.2.2.1 Federal Ongoing and Future Flow-Related and Non-Flow-Related Actions4 6 

Federal ongoing and future covered activities for which incidental take authorizations are being 7 
sought under the ESA are as follows: 8 

Reclamation 9 

Ongoing flow-related river management operations for which incidental take authorization is 10 
being sought under the ESA include the following:  11 

• Flood control releases from dams along the LCR and management of flood control space 12 
and target elevations of reservoirs.  13 

• Delivery of Colorado River water to Arizona, California, and Nevada within each state’s 14 
apportionment to individual entitlement holders in that state pursuant to water delivery 15 
contracts or other delivery obligations; the cumulative water apportionment for these 16 
three states is 7.5 million acre-feet (maf) for normal water years.   17 

• Annual operation of the Colorado River in accordance with the Long-Range Operating 18 
Criteria.   19 

• Daily operation of the Colorado River below Hoover, Davis, and Parker dams and at 20 
Senator Wash, Imperial, and Laguna dams.  21 

• Electric power generation at Hoover, Davis, and Parker powerplants. 22 

• Preparation and maintenance of Decree Accounting reports (reports of the diversion and 23 
use of Colorado River water, as well as some other operational parameters). 24 

• Delivery of Mexico’s basic apportionment as provided by the Utilization of Waters of the 25 
Colorado and Tijuana Rivers and of the Rio Grande – Treaty Between the United States of 26 
America and Mexico, dated February 3, 1944 (1944 Water Treaty) (annual delivery of 1.36 27 
maf of water from the Colorado River at the Northerly International Boundary [NIB] 28 
with Mexico and up to 140,000 acre-feet [af] at the SIB).    29 

• Temporary emergency delivery of a portion of the 1944 Water Treaty waters in the 30 
vicinity of the City of Tijuana, Mexico, resulting in a temporary change in point of 31 
diversion and delivery of these waters from the NIB to Lake Havasu. 32 

• Execution and administration of individual Water Supply Project contracts under the 33 
Lower Colorado River Water Supply Act, allowing water to be diverted for Water 34 

                                                      
4 Federal actions are described in detail in Chapter 2 of the LCR MSCP BA. 
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Supply Project purposes by users at any approved location along the California border 1 
adjoining the Colorado River once a contract is executed.   2 

Future flow-related actions for which incidental take authorization is being sought under the 3 
ESA include the following:  4 

• Application of specific surplus and shortage guidelines that would allow for the release 5 
of water (excluding 1944 Water Treaty water) in excess of the 7.5 maf of entitlement 6 
waters in surplus years or less than the 7.5 maf in shortage years.   7 

• U.S. entitlement holders may be permitted to divert and beneficially use water released 8 
for flood control purposes in excess of downstream demand.  Total diversions by U.S. 9 
entitlement holders would be limited to the maximum amount of, and only for the 10 
duration of, the specific flood control release. 11 

• Specific administrative actions related to the delivery and use of Colorado River water in 12 
the Lower Division States (Arizona, Nevada, and California).   13 

Ongoing non-flow-related river management operations for which incidental take authorization 14 
is being sought under the ESA include the following: 15 

• Channel maintenance from Davis Dam to the SIB, including (a) wash fan removal, (b) 16 
maintenance and care of unprotected banklines, (c) levee location and maintenance, (d) 17 
dredging of settling basins, (e) maintenance of jetties and training structures, (f) 18 
stockpile replenishment, and (g) riprap placement and haul roads.   19 

• Operation and maintenance of major Federal facilities (e.g., the Central Arizona Project 20 
at Lake Havasu; Palo Verde Diversion Dam; and Imperial, Laguna, and Senator Wash 21 
dams) and miscellaneous features, (e.g., drains, wasteways, weirs, siphons, boat ramps, 22 
gauges, survey markers, and drainage and groundwater monitoring wells); maintenance 23 
activities at the SIB. 24 

• Maintenance of backwater areas created by various features associated with river 25 
management. 26 

• Maintenance in the Limitrophe Division of the Colorado River, which extends from the 27 
NIB to the SIB.  Actions include maintaining the bankline road, the levee, various 28 
wasteways and drains flowing to the river, and the Bypass Drain that carries 29 
agricultural drainage water to the Cienega de Santa Clara in Mexico.   30 

Future non-flow-related actions for which incidental take authorization is being sought under 31 
the ESA include the following: 32 

• Operation and maintenance of dikes and outlet works at Topock Marsh.  Future 33 
restoration and habitat improvement at the marsh may be necessary and would be 34 
coordinated between the Service and Reclamation.   35 

• Implementation of the Laguna Reservoir Restoration and Enhancement Project, which 36 
includes creation of incremental storage capacity by excavating a large channel that 37 
extends upstream from the pool near the face of Laguna Dam; potential habitat 38 
restoration; and construction of a small inlet canal.    39 
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• Stabilization and maintenance of unprotected banklines. 1 

• Construction of up to 41 jetties. 2 

• Establishment of new stockpiles (e.g., riprap, gravel), including access roads. 3 

Western Area Power Administration  4 

Incidental take authorization is being sought under the ESA for the continuation of current 5 
contract conditions and practices related to the release of LCR water for the operation of 6 
hydroelectrical power generating facilities throughout the 50-year term of the LCR MSCP.  It is 7 
assumed that power generated at Hoover Dam will continue to be marketed pursuant to the 8 
1928 Boulder Canyon Project Act and other relevant authorities.  Hydropower availability will 9 
continue to be subject to water schedules and interagency coordination will continue pursuant 10 
to Reclamation and Western’s Joint Operating Agreement. 11 

National Park Service 12 

Three broad categories of non-flow-related projects in the Lake Mead National Recreation Area 13 
(NRA) for which incidental take authorization is being sought under the ESA include the 14 
following:   15 

• Riparian habitat restoration by replacing non-native species with native vegetation, 16 
including potential projects on both Lake Mead and Lake Mohave. 17 

• Fishery management, including both native fish propagation and the enhancement of 18 
sportfishing opportunities in Lake Mead and Lake Mohave. 19 

• Boating access improvements, including maintenance of existing boating access and the 20 
potential for enhancement of existing ramps at Lake Mead and Lake Mohave.   21 

Additionally, incidental take authorization is being sought under the ESA for the following 22 
flow-related actions: 23 

• In managing the Lake Mead NRA, the NPS makes decisions regarding the temporal and 24 
spatial diversion (i.e., whether to divert surface flows or pump) of its Colorado River 25 
water rights and, in some situations, return flows to the river.   26 

Bureau of Indian Affairs 27 

Ongoing activities for which incidental take authorization is being sought under the ESA 28 
include the following: 29 

• Irrigation system operation and maintenance. 30 

• Water conservation practices intended to make the most efficient use on the tribal lands 31 
of the water diverted to the irrigation systems. 32 

• Riparian habitat rehabilitation and restoration. 33 

• Wildland fire suppression activities, including fuel hazard reduction around dwellings 34 
(e.g., tree and brush trimming or removal as appropriate). 35 
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• Woodland and shoreline maintenance project on the Chemehuevi Indian Reservation. 1 

• Tribal decisions regarding the temporal and spatial diversion (i.e., whether to divert 2 
surface flows or pump) of their Colorado River water rights and, in some situations, 3 
return flows to the river.   4 

Future activities for which incidental take authorization is being sought under the ESA include 5 
the following: 6 

• Patching or re-lining canals that are currently lined, or lining un-lined stretches of canal. 7 

• Continuing ongoing water conservation practices into the future and possibly 8 
intensifying these practices.  Other options include storage of water and increased reuse 9 
of irrigation and other reclaimed water.   10 

• Farmland development, including construction of irrigation systems. 11 

• Riparian habitat rehabilitation and restoration. 12 

• Headgate Rock Dam water and power operations and maintenance. 13 

• Wildland fire management, including the management of fuels/hazardous vegetation 14 
through the use of, or combination of, mechanical treatments, prescribed fire, wildland 15 
fire use, and chemical treatments as approved by the local tribal leadership. 16 

U.S. Fish and Wildlife Service 17 

The Service is not requesting ESA coverage for any of its activities on National Wildlife Refuges 18 
(NWR) or National Fish Hatcheries in the planning area.  The Service does have LCR water 19 
allocations and information on these is provided below.  These allocations are included within 20 
the 7.5 maf of diversions for which the LCR MSCP participants are requesting coverage. 21 

In managing the four NWRs along the LCR, the Service would continue to make decisions 22 
regarding the temporal and spatial diversion (diverting surface flows or pumping) of its 23 
Colorado River water rights and, in some situations, return flows to the river.   Specifically:   24 

• Havasu NWR has an entitlement in annual quantities reasonably necessary to fulfill the 25 
purposes of the refuge, not to exceed 41,839 af of water diverted from the Colorado 26 
River mainstem or 37,339 af of consumptive use of mainstem water, whichever is less.  27 
Bill Williams River NWR withdraws less than 2 af of Colorado River water from its 28 
headquarter’s pump under Havasu’s water rights. 29 

• Cibola NWR has an entitlement for the diversion of 27,000 af annually (afy) from the 30 
mainstem or the consumptive use of 16,793 afy from the mainstem, whichever is less, 31 
with a priority date of August 21, 1964.  Additionally, Cibola has a diversionary right for 32 
7,500 afy, for the purpose of circulation through Cibola Lake. 33 

• Imperial NWR has an entitlement in annual quantities reasonably necessary to fulfill the 34 
purposes of the refuge, not to exceed 28,000 af of water diverted from the mainstem or 35 
23,000 af consumptive use of mainstem water, whichever is less. 36 
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Bureau of Land Management  1 

BLM makes decisions regarding the temporal and spatial diversion (i.e., whether to divert 2 
surface flows or pump) of its Colorado River water rights and, in some situations, return flows 3 
to the river.  BLM is not seeking coverage for any additional actions.  It completed a previous 4 
section 7 consultation on its discretionary actions along the LCR.  Lands managed by BLM may 5 
be selected, through cooperative planning between the LCR MSCP Executive Director and BLM, 6 
for the use in implementation of LCR MSCP–sponsored conservation projects along the LCR. 7 

1.2.2.2 Non-Federal Ongoing and Future Flow-Related and Non-Flow-Related Actions5 8 

Non-Federal ongoing covered activities for which incidental take authorizations are being 9 
sought under the ESA are as follows: 10 

Arizona 11 

Arizona’s ongoing flow-related projects for which incidental take authorization is being sought 12 
include the following: 13 

• Diversion of up to 2.8 maf of Arizona’s full annual entitlement, plus surplus, plus 14 
Arizona’s share of any unused apportionment, plus the volume of return-flow as 15 
applicable.   16 

• Operation, maintenance, and replacement of existing water diversion and conveyance 17 
facilities and electrical generation and transmission facilities within the planning area.   18 

• The continued contracting for, ordering of, and scheduling of Federal hydroelectric 19 
power by purchasers in Arizona to maximize the economic value of such power 20 
generation within the constraints of the water release schedule(s). 21 

Future flow-related projects for which incidental take authorization is being sought under the 22 
ESA include the following: 23 

• Colorado River water contracts for the approximately 20,000 af of unallocated Arizona 24 
Colorado River water. 25 

• Diversions, discharges, and return flows through existing facilities on the LCR.   26 

• Permanent transfers of entitlement and change in points of diversion of up to 200,000 27 
afy.  28 

• Full use of Colorado River entitlements (change in point of diversion) by existing 29 
contractors and decreed water right holders, including but not limited to the City of 30 
Kingman and the City of Quartzite. 31 

                                                      
5  Non-Federal actions are described in detail in Chapter 2 of the LCR MSCP HCP. 
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• Temporary and intermittent water exchanges, forbearances, and associated changes in 1 
points of diversion for Arizona water banking activities or short-term (i.e., less than 5 2 
years) leasing.   3 

• Execution, administration, and operation of extended, renewed, new, or additional 4 
contracts for hydroelectric power from hydroelectric facilities at Hoover Dam, Davis 5 
Dam, Parker Dam, Headgate Rock Dam, Siphon Drop, and Pilot Knob Power Plant by 6 
power users in Arizona. 7 

Ongoing non-flow-related projects:  8 

• Operation, maintenance, and replacement of existing water diversion and conveyance 9 
facilities and electrical generation and transmission facilities within the planning area.   10 

Ongoing non-flow-related Arizona Game and Fish Department (AGFD) programs and activities 11 
for which incidental take authorization is being sought under the ESA include the following: 12 

• Vegetation and habitat management programs. 13 

• Fish surveys (surveys are not for threatened or endangered species) and fish stocking 14 
activities. 15 

• Maintenance of aids to navigation and boating access. 16 

• Law enforcement patrol activities. 17 

Future non-flow-related projects for which incidental take authorization is being sought under 18 
the ESA include the following: 19 

• Maintenance and replacement of existing water diversion and conveyance facilities and 20 
electrical generation and transmission facilities within the planning area.   21 

• AGFD programs and activities described above and AGFD projects related to 22 
implementation of the Conservation Plan. 23 

California 24 

Ongoing flow-related projects for which incidental take authorization is being sought under the 25 
ESA include the following: 26 

• Diversion of up to 4.4 maf of California’s full annual entitlement (consistent with the 27 
Quantification Settlement Agreement [QSA]6 executed among three California water 28 

                                                      
6  The QSA would implement major components of California’s Draft Colorado River Water Use Plan (California Plan) and 

provide part of the mechanism for California to reduce its diversions of Colorado River water to the state’s normal year 
apportionment of 4.4 maf.  The QSA components would provide a framework for conservation measures and water transfers 
for a period of up to 75 years.  The Coachella Valley Water District, Imperial Irrigation District, and Metropolitan are 
signatory to the QSA. 
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agencies on October 10, 2003), plus California’s share of any unused apportionment and 1 
designated surpluses, plus return flows as applicable.   2 

• All operation, maintenance, and replacement activities associated with existing water 3 
diversion and conveyance facilities, and electrical power generation and transmission 4 
facilities within the planning area.   5 

• Contracting for, ordering of, and scheduling of Federal hydroelectric power by 6 
purchasers in California to maximize the economic value of such power generation 7 
within the constraints of the water release schedule(s). 8 

Future flow-related projects for which incidental take authorization is being sought under the 9 
ESA include the following: 10 

• Diversions, discharges, and return flows of mainstem Colorado River water through 11 
existing facilities on the LCR.   12 

• Change of up to 800,000 afy of diversions, discharges, and return flows by 13 
administrative actions, which may include changes to points of diversion (e.g., 14 
associated with the LCR Water Supply Project), interstate water banking, forbearance, 15 
inadvertent overruns, water marketing, and water transfers, or any other actions as 16 
made possible from any future agreements and/or measures taken by the Colorado 17 
River Board of California or contract holder(s).  Included within the 800,000 afy change 18 
in point of diversion are: (1) the change in point of diversion of up to 200,000 afy from 19 
Imperial Dam to Lake Havasu pursuant to the Agreement for Transfer of Conserved 20 
Water by and between the Imperial Irrigation District and the San Diego County Water 21 
Authority, dated April 29, 1998, as amended; and (2) the change in point of diversion of 22 
up to 77,700 afy from Imperial Dam to Lake Havasu transferred to the San Diego County 23 
Water Authority, as described in the Allocation Agreement among the United States of 24 
America, the Metropolitan Water District of Southern California, Coachella Valley Water 25 
District, Imperial Irrigation District, San Diego County Water Authority, the La Jolla, 26 
Pauma, Pala, Rincon, and San Pasqual Bands of Mission Indians, the San Luis Rey River 27 
Indian Water Authority, the City of Escondido, and Vista Irrigation District, dated 28 
October 10, 2003.  Future changes in points of diversion within the 800,000 afy are 29 
projects that would be implemented in accordance with the QSA or contemplated in the 30 
Draft California Colorado River Water Use Plan.   31 

• Execution, administration, and operation of extended, renewed, new, or additional 32 
contracts for hydroelectric power from hydroelectric facilities at Hoover Dam, Davis 33 
Dam, Parker Dam, and Headgate Rock Dam, Palo Verde Diversion Dam, Siphon Drop 34 
Power Plant and Pilot Knob Power Plant by power users in California. 35 

Ongoing non-flow-related projects for which incidental take authorization is being sought 36 
under the ESA include the following: 37 

• Operation, maintenance and replacement of existing water diversion and conveyance 38 
facilities, and electrical generation and transmission facilities within the planning area.   39 
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Future non-flow-related projects for which incidental take authorization is being sought under 1 
the ESA include the following: 2 

• Operation, maintenance and replacement of existing water diversion and conveyance 3 
facilities, and electrical generation and transmission facilities within the planning area.  4 

Nevada 5 

Ongoing flow-related projects for which incidental take authorization is being sought under the 6 
ESA include the following: 7 

• Diversion of up to 0.3 maf of Nevada’s full annual entitlement, plus surplus flows, plus 8 
Nevada’s share of any unused apportionment, plus volume of return flows as 9 
applicable.  10 

• All operation, maintenance, and replacement of existing water diversion and 11 
conveyance facilities and electrical generation and transmission facilities within the 12 
planning area.   13 

• Contracting for, ordering of, and scheduling of Federal hydroelectric power by 14 
purchasers in Nevada to maximize the economic value of such power generation within 15 
the constraints of the water release schedule(s). 16 

Future flow-related projects for which incidental take authorization is being sought under the 17 
ESA include the following: 18 

• Change of future volumes of diversions, discharges, and return by administrative 19 
actions, which may include changes to points of diversion, new points of diversion, 20 
interstate water banking, water marketing, and water transfers, or any other actions as 21 
made possible from any future agreements and/or measures taken by the Colorado 22 
River Commission of Nevada or contract holder(s).  The potential changes in flows from 23 
future projects by Nevada are not expected to exceed 233,000 af of consumptive use.  24 
Consumptive use includes return flows from activities on the LCR. 25 

• Potential changes to existing flows into Lake Mead from the Muddy and Virgin rivers 26 
(i.e., inflows discharging within the high pool elevation of Lake Mead), which may affect 27 
lake levels.  Flows from the Muddy and Virgin rivers pass into Lake Mead and could be 28 
increased by augmentation from potential future projects implemented outside of the 29 
LCR MSCP planning area along the Muddy and Virgin rivers (e.g., actions such as 30 
purchasing irrigation water shares), or decreased by construction of upstream water 31 
diversion and conveyance facilities.  Those activities that would be implemented outside 32 
of the planning area and that could affect lake levels, however, are not covered under 33 
the Conservation Plan, including effects of these actions on the Muddy and Virgin 34 
rivers.   35 

• Temporary water exchanges, forbearances, and associated changes in points of diversion 36 
for water banking activities or short-term leasing.   37 
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• Execution, administration, and operation of extended, renewed, new, or additional 1 
contracts for hydroelectric power from hydroelectric facilities at Hoover, Davis, Parker, 2 
and Headgate Rock dams by power users in Nevada. 3 

Ongoing non-flow-related projects for which incidental take authorization is being sought 4 
under the ESA include the following: 5 

• Operation, maintenance and replacement of existing water diversion and conveyance 6 
facilities and electrical generation and transmission facilities within the planning area.   7 

Ongoing non-flow-related Nevada Department of Wildlife (NDOW) programs and activities for 8 
which incidental take authorization is being sought under the ESA include the following: 9 

• Fish surveys using electrofishing, netting, and angling (these surveys are not for 10 
threatened or endangered species). 11 

• Sport Fish Restoration Act-funded sport fish enhancement projects. 12 

• Wildlife surveys (these surveys are not for threatened or endangered species). 13 

• Aquatic, wetland, and riparian habitat maintenance and restoration activities, including 14 
installation of artificial fishery habitat enhancement at Lake Mead and Lake Mohave. 15 

• Revegetation activities for aquatic, wetland, and riparian enhancement.   16 

• Maintenance of aids to navigation and boating access along the LCR and in Lake Mead 17 
and Lake Mohave. 18 

• Law enforcement patrol activities, including boating safety programs in both the 19 
mainstem of the LCR and mainstem reservoirs and lakes.   20 

Future non-flow-related projects for which incidental take authorization is being sought under 21 
the ESA include the following: 22 

• Operation, maintenance and replacement of existing water diversion and conveyance 23 
facilities and electrical generation and transmission facilities within the planning area.   24 

• NDOW programs and activities described above. 25 

1.2.3 Purpose of the EIS/EIR 26 

The purpose of the EIS/EIR is to analyze the environmental effects of implementing the 27 
Conservation Plan by both the Federal and non-Federal participants for a 50-year period, as 28 
well as analyze the impacts of the incidental take from the covered activities that would be 29 
authorized by the section 10(a)(1)(B) permit.  There is no parallel requirement to evaluate the 30 
environmental effects of authorizing incidental take through an incidental take statement under 31 
section 7, although the analysis of incidental take of covered species in this EIS/EIR includes the 32 
effects caused by both the Federal and non-Federal actions.   33 
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This EIS/EIR and the accompanying HCP and BA contain descriptions of the ongoing and 1 
future activities for which incidental take coverage is sought under the ESA by the Federal and 2 
non-Federal participants.  Except for the effect of the authorized incidental take of covered 3 
species, which is part of the proposed action, this EIS/EIR does not evaluate the environmental 4 
effects of the covered activities and does not revisit NEPA or CEQA authorizations for ongoing 5 
activities or provide NEPA or CEQA authorization for future activities.   6 

1.2.4 Scope of the EIS/EIR 7 

This EIS/EIR evaluates only the impacts of implementing the Conservation Plan and issuance 8 
of a section 10(a)(1)(B) permit by the Service based on this plan because these are the two 9 
components of the proposed action.  The ongoing covered activities have obtained NEPA 10 
and/or CEQA authorizations to the extent required by laws in effect at the time they were 11 
approved, and future covered activities will be required to obtain the appropriate 12 
authorizations.  Although specific regions of influence have been developed for individual 13 
resources (e.g., socioeconomic and air quality impacts could affect a larger area than noise 14 
impacts or impacts to cultural resources, which are site-specific and highly localized), impacts 15 
generally would occur in the vicinity of the historic floodplain of the LCR or its tributaries, in 16 
proximity to the sites that would be used for habitat establishment.  Implementation of the 17 
Conservation Plan and issuance of the section 10(a)(1)(B) permit would not change the amount 18 
of water available to the LCR MSCP participants, the amount of water used by these 19 
participants, or otherwise result in changes to environmental conditions beyond those analyzed 20 
in Chapter 3 of this EIS/EIR. 21 

As described in section 2.1.1.3, the Conservation Plan includes measures that would contribute 22 
to maintaining existing desirable habitat areas within the planning area.  The LCR MSCP 23 
participants would establish a fund early in the term of the program to be expended on 24 
assessing and implementing projects for maintaining existing native habitat that could occur 25 
anywhere within the planning area.  The types of activities that could be conducted include 26 
construction of infrastructure for water delivery or movement; maintenance of marsh 27 
vegetation by burning, water delivery, dredging, and other means; maintenance of moist soil 28 
conditions in riparian land cover types7 (e.g., cottonwood-willow); dredging activities to 29 
establish backwaters or backwater connection with the main river channel; removal or control 30 
of undesirable vegetation such as saltcedar and Arundo; and other appropriate means to 31 
maintain existing desirable habitat.  Specific projects and locations have not been identified 32 
(some of the projects are ongoing while others are only proposed), but these maintenance 33 
activities would involve actions that are similar to the proposed action and it is reasonable to 34 
assume that they would result in impacts that are similar to those described in Chapter 3 of this 35 
EIS/EIR.  Analyzing the environmental impacts of these measures is beyond the scope of this 36 
EIS/EIR, and their implementation would not be authorized by decisions based on this report.   37 

                                                      
7  The term “land cover type” is used to describe the dominant feature of the land surface discernible from aerial photographs, 

defined by vegetation, water, or human uses.   



1.0  Introduction 

1-18 LCR MSCP Final EIS/EIR – December 2004 

1.3 RELATIONSHIP TO OTHER LCR DOCUMENTS PREPARED PURSUANT 1 
TO THE ENDANGERED SPECIES ACT 2 

Reclamation, pursuant to the ESA, issued a BA for LCR operations and maintenance from Lake 3 
Mead to the SIB in August 1996 (USBR 1996).  That BA served two purposes:  (1) as initial 4 
documentation for the ESA section 7 consultation between Reclamation and the Service for 5 
discretionary operations of the LCR, and (2) as an initial reference for development and 6 
implementation of the proposed Conservation Plan by LCR stakeholders pursuant to ESA 7 
section 7 (for Federal actions) and ESA section 10 (for non-Federal actions).  On April 30, 1997, 8 
the Service issued its BO (U. S. Fish and Wildlife Service [USFWS] 1997).  The 1997 BO identified 9 
Reclamation’s participation in developing the proposed Conservation Plan as the long-term 10 
strategy to address the environmental impacts of Reclamation’s continued operation and 11 
maintenance activities on the LCR.  Consultation on the 1997 BO was reinitiated at 12 
Reclamation’s request in March 2002, and another BO was issued by the Service in April 2002 13 
(USBR 2002, USFWS 2002e).  This BO identified minor modifications to the provisions of its 14 
1997 BO and extended coverage for Reclamation’s discretionary actions on the LCR for 3 years 15 
to April 30, 2005. 16 

With the approval of the LCR MSCP and issuance of the section 10(a)(1)(B) permit and section 7 17 
BO in response to the LCR MSCP HCP and LCR MSCP BA, these new authorizations would 18 
supersede the 1997 BO, as amended by the 2002 BO.  When the new BO on the LCR MSCP took 19 
effect, the following obligations of Reclamation under the 1997 BO and 2002 BO would be 20 
replaced with its obligations under the new BO. 21 

• If any of the 1,400 acres of southwestern willow flycatcher habitat acquired and 22 
protected under the provisions of the 1997 BO Reasonable and Prudent Alternative 23 
(RPA) 5 should lose its protected status in the future, the affected habitat acreage will be 24 
replaced by southwestern willow flycatcher habitat created under the LCR MSCP. 25 

• Ongoing physical maintenance of native fish impoundments constructed by 26 
Reclamation as a condition of the 1997 BO RPA 3, as amended by the 2002 BO, will be 27 
included under the LCR MSCP. 28 

Additionally, the Service issued a BO in January 2001 in response to Reclamation's August 2000 29 
Biological Assessment for Proposed Interim Surplus Criteria, Secretarial Implementation Agreements for 30 
California Water Plan Components and Conservation Measures on the Lower Colorado River (Lake Mead 31 
to the Southerly International Boundary) (ISC/SIA BO).  This BO analyzed the effects of the change 32 
in point of diversion of 400,000 af of Colorado River water on four ESA-listed species (Yuma 33 
clapper rail, southwestern willow flycatcher, bonytail, and razorback sucker).  The LCR MSCP 34 
BA includes the same action for purposes of assessing and mitigating the impacts to the 23 35 
covered and evaluation species not covered by the 2001 BO.  The LCR MSCP HCP includes this 36 
action as part of the total 1.574 mafy in changes to point of diversion to obtain incidental take 37 
authorization for the non-Federal participants as to all 27 covered and evaluation species, 38 
including the four 2001 BO species.  The Conservation Plan provides measures that overlap and 39 
duplicate the conservation measures provided to the four species that are benefited by the 2001 40 
BO conservation measures.  Despite the overlap in the impacts and mitigation measures, there 41 
are differences between the scopes of the 2001 BO and the Conservation Plan (e.g., the terms are 42 
different) that preclude the Conservation Plan from superseding that BO.  Reclamation, with 43 
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support of funding from California agencies, would implement the conservation and mitigation 1 
measures identified in the 2001 BO in coordination with the implementation of the 2 
Conservation Plan.  Where 2001 BO conservation measures are implemented in accordance with 3 
the Conservation Plan, these measures shall be considered as implementing those same 4 
conservation and mitigation measures in the Conservation Plan.  5 

The following conservation measures identified in the 2001 BO, would be credited against the 6 
LCR MSCP conservation measure requirements: 7 

• funding and support for razorback sucker studies at Lake Mead beyond 2005; 8 

• rearing and stocking of 20,000 razorback suckers between Parker and Imperial Dams 9 
(Reaches 4 and 5); 10 

• restoration or creation of 44 acres of backwaters as habitat for native fish; 11 

• $50,000 in funding to provide for the capture of wild-born bonytail from Lake Mohave; 12 

• monitoring of 372 acres of existing occupied southwestern willow flycatcher habitat; and 13 

• restoration and maintenance of 372 acres of southwestern willow flycatcher habitat. 14 

1.4 REQUIRED ACTIONS AND PERMITS 15 

The following sections identify the Federal and non-Federal actions and permits supported by 16 
this EIS/EIR, as well as future actions and permits that may be required to implement 17 
individual LCR MSCP projects. 18 

1.4.1 Actions Supported by this EIS/EIR 19 

1.4.1.1 Federal Actions 20 

U.S. Fish and Wildlife Service 21 

The Service, under the provisions of ESA section 10 and its internal consultation under section 22 
7, must evaluate the section 10(a)(1)(B) permit application to be able to authorize the incidental 23 
take of listed species and provide a means to authorize the incidental take of non-listed species 24 
should such species become listed in the future.  Pursuant to sections 7 (b)(4) and (o)(2) of the 25 
ESA, the authorization by the Service is to be based on a determination whether the Federal 26 
action of issuing a section 10(a)(1)(B) permit is likely to jeopardize the continued existence of 27 
any endangered or threatened species or destroy or adversely modify critical habitat.  The 28 
Service may choose to (1) issue a permit conditioned on implementation of the LCR MSCP HCP 29 
as submitted, (2) issue a permit conditioned on implementation of the LCR MSCP HCP as 30 
supplemented with other measures specified by the Service, or (3) to deny the permit.  The 31 
Service will sign the Record of Decision (ROD) regarding the adoption or rejection of the 32 
proposed action presented in this EIS/EIR.   33 

U.S. Bureau of Reclamation 34 

Reclamation would implement the Conservation Plan for the LCR MSCP Steering Committee if 35 
the section 10(a)(1)(B) permit were issued by the Service.  In addition, Reclamation would 36 
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initiate a section 7 consultation on ongoing and future covered activities upon completion of the 1 
BA.  Reclamation must formally accept or reject the terms and conditions of the Service’s BO 2 
and will sign the ROD regarding the adoption or rejection of the proposed action presented in 3 
this EIS/EIR.   4 

Other Federal Agencies 5 

Other Federal participants in the LCR MSCP may contribute funding for implementing the 6 
Conservation Plan. 7 

1.4.1.2 Non-Federal Actions 8 

Each non-Federal participant must independently evaluate the LCR MSCP HCP and determine 9 
whether to execute the agreements required to participate in the implementation of the 10 
Conservation Plan.  As the lead agency under CEQA, Metropolitan will independently evaluate 11 
and, if appropriate, certify this EIR and make CEQA findings.  Non-Federal participants in 12 
Arizona, California, and Nevada would contribute funding for implementing the Conservation 13 
Plan.  14 

1.4.1.3 Cooperating, Responsible, and Trustee Agency Actions 15 

Under NEPA, cooperating agencies are agencies other than the lead agency that have 16 
discretionary authority over the proposed action, jurisdiction by law, or special expertise with 17 
respect to the environmental impacts expected to result from an action.  The Hualapai Tribe has 18 
been identified as cooperating agency based on the technical expertise of its members and its 19 
jurisdiction over land that might be used for conservation.  Other California agencies that are 20 
requesting incidental take authorizations for their covered actions are responsible agencies 21 
under CEQA.  They will consider the EIR prepared by Metropolitan and reach their own 22 
conclusions regarding whether and how to approve the proposed action.  CDFG, a trustee 23 
agency under CEQA for fish and wildlife resources, reviewed and provided comments on the 24 
Draft EIR.    25 

1.4.2 Future Permits and Approvals Required to Implement Specific LCR MSCP 26 
Projects 27 

Permits and approvals that may be required prior to the implementation of future, site-specific 28 
LCR MSCP conservation projects include the following: 29 

• U.S. Army Corps of Engineers (Corps) permits for dredging and fill activities; 30 

• Rivers and Harbors Act section 10 permit; 31 

• BIA approval of leases for conservation actions on tribal lands; 32 

• Approvals by tribal governments for conservation actions on tribal lands; 33 

• Section 106 consultation with State Historic Preservation Office (SHPO) for Federal 34 
projects; 35 

• Clean Air Act conformity determinations for Federal projects; 36 
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• Air quality permits from the relevant air quality management or air pollution control 1 
districts for construction activities and some maintenance activities, such as the use of 2 
prescribed burns for marsh restoration; 3 

• AGFD permits to stock or take fish and wildlife; 4 

• NDOW clearance for activities potentially affecting state-listed species; 5 

• National Pollutant Discharge Elimination System (NPDES) permits from the California 6 
Regional Water Quality Control Boards (RWQCB) or Nevada Bureau of Water Pollution 7 
Control (NBWPC); Arizona Pollutant Discharge Elimination System permits from the 8 
Arizona Department of Environmental Quality (ADEQ);  9 

• Section 401, Clean Water Act (CWA), Water Quality Certifications from ADEQ, 10 
RWQCBs, or NBWPC.  Section 401 certification on tribal lands is handled by the U.S. 11 
Environmental Protection Agency (EPA) if the tribes do not have primacy or by the 12 
individual tribes if they do; and   13 

• Collecting permits, section 10(a)(1)(A) permits, and migratory bird permits from the 14 
Service. 15 

Additionally, the NPS, BLM, BIA, and the Service’s NWRs may modify their land management 16 
plans to be consistent with the Conservation Plan and may make decisions regarding whether 17 
to integrate this plan with other conservation actions on the LCR.   18 

1.5 SCOPING AND PUBLIC INVOLVEMENT 19 

Public scoping was conducted to help identify areas of concern and specific issues that should 20 
be addressed in the EIS/EIR.  Notices that a combined EIS/EIR was being prepared were 21 
published in 1999 and 2000.  Subsequent notices were made in October 2003.  The first Notice of 22 
Intent (NOI)/Notice of Preparation (NOP) was published in the Federal Register (Volume 64, 23 
Number 95, pages 27000-27002) on May 18, 1999.  A supplemental NOI/NOP was published in 24 
the Federal Register (Volume 65, Number 134, pages 43031-43034) on July 12, 2000.  These two 25 
NOI/NOPs are included in Appendix B.  A Revised NOP of a Draft EIR was issued by 26 
Metropolitan on July 25, 2000 and also is included in Appendix B, as is the NOP issued on 27 
October 17, 2003.  Three public scoping meetings held in 2000 were supplemental to the original 28 
scoping meetings in 1999 and involved a formal presentation on planning progress and 29 
conceptual preliminary alternatives.  Four additional public information meetings were held in 30 
November 2003 in Arizona, California, and Nevada to present information regarding the 31 
alternatives being evaluated in this EIS/EIR and to obtain public comments regarding issues to 32 
be addressed in this document.  Scoping summary reports documenting the issues raised at 33 
these meetings are included in Appendix C.   34 

Approximately 360 copies of the Draft EIS/EIR were distributed to agencies, public libraries, 35 
Indian tribes, organizations, and individuals for review during a 60-day period ending on 36 
August 18, 2004.  Additionally, three public hearings were held in Henderson, Nevada; Blythe, 37 
California; and Phoenix, Arizona on July 20-22, 2004 in order to receive public comments on the 38 
Draft EIS/EIR.  Additional information regarding the public involvement program is included 39 
in section 7.2.1.   40 
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1.6 DOCUMENT ORGANIZATION 1 

Volume I is the Final EIS/EIR, and it incorporates minor text changes made in response to 2 
comments on the Draft EIS/EIR and text clarifications.  The LCR MSCP Final HCP is Volume II, 3 
and the accompanying Final BA is Volume III.  Comment letters received during the 60-day 4 
public review period for the Draft EIS/EIR and verbal comments provided during three public 5 
hearings held during this period are included in LCR MSCP Volume V, along with responses to 6 
the comments.  All appendices for these documents are included in Volume IV.   Together, these 7 
documents comprise the NEPA, CEQA, and ESA documentation required to implement the 8 
proposed action.  The EIS/EIR is organized as follows: 9 

• The proposed action and alternatives are described in detail in Chapter 2 of this 10 
EIS/EIR;  11 

• The affected environment, environmental consequences of these actions, and mitigation 12 
measures for significant impacts are described in Chapter 3 for each resource 13 
considered;  14 

• Chapter 4 addresses cumulative impacts;  15 

• Chapter 5 provides a comparison of the action and no action alternatives;  16 

• Chapter 6 includes other NEPA and CEQA considerations, such as growth-inducing 17 
impacts, the relationship between short-term uses of the environment and long-term 18 
productivity, and irreversible and irretrievable commitments of resources; and  19 

• Chapter 7 includes a discussion of regulatory compliance, consultation, and 20 
coordination.   21 

• The remaining sections include a list of references and persons/agencies consulted; a 22 
glossary of technical terms; definitions of acronyms; and a list of preparers.  23 
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2.0 ALTERNATIVES 1 

NEPA AND CEQA REQUIREMENTS REGARDING ALTERNATIVES 2 

NEPA and CEQA require that an EIS or EIR, respectively, analyze the impacts of a proposed 3 
action and alternatives to the action.  NEPA’s requirements for an alternatives analysis are 4 
found in the CEQ NEPA Regulations (40 C.F.R. 1502.14) and CEQA’s are found in section 5 
15126.6 of the State CEQA Guidelines.  NEPA requires an EIS to rigorously explore and 6 
objectively evaluate all reasonable alternatives that meet the proposed action’s purpose and 7 
need, including those that are not within the jurisdiction of the lead agency.  Reasonable 8 
alternatives are those that can be carried out based on technical, economic, and environmental 9 
factors, as well as common sense (40 C.F.R. 1502.14; Forty Most Asked Questions Concerning 10 
CEQ’s NEPA Regulations No. 2a).  The CEQ Regulations also indicate that a potential conflict 11 
with local or Federal law does not necessarily render an alternative unreasonable, although 12 
such conflicts must be considered (40 C.F.R. 1506.2[d]; Forty Questions No. 2b).  The EIS must 13 
also briefly explain the reasons for eliminating alternatives from detailed study.   14 

Reclamation’s Draft NEPA Handbook (2000a) references the CEQ Regulations and indicates 15 
that alternatives should take distinctly different approaches and may emphasize the 16 
achievement of some objectives at the expense of others.  Any reasonable alternative with 17 
anticipated environmental consequences that differ significantly from the preferred alternative 18 
should be considered a major alternative and analyzed fully.   19 

CEQA requires that EIRs examine a reasonable range of alternatives to the project or to the 20 
location of the project that would feasibly obtain most of the basic project objectives, but would 21 
avoid or substantially lessen one or more of the significant environmental impacts of the 22 
project.  Project alternatives must be feasible based on specific economic, social, legal, and 23 
technical considerations.  The EIR must explain the rationale for selecting the alternatives to be 24 
discussed, identify those that were eliminated as infeasible, and briefly explain why they were 25 
eliminated.  The range of alternatives required in an EIR is governed by a “rule of reason,” 26 
which requires the EIR to set forth only those alternatives necessary to permit a reasoned 27 
choice.  The EIR need examine in detail only the ones that the lead agency determines could 28 
feasibly attain most of the project objectives (State CEQA Guidelines section 15126.6[f]).  An EIR 29 
need not consider an alternative whose effects cannot be reasonably ascertained and whose 30 
implementation is remote and speculative (State CEQA Guidelines section 15126.6[f][3]). 31 

Both NEPA (C.F.R. 1502.14[d]) and CEQA (State CEQA Guidelines section 15126.6[e]) require 32 
that the no action alternative be analyzed in order to provide a comparison of the conditions 33 
that would occur with and without the implementation of the proposed action or other 34 
alternatives.  Reclamation’s NEPA Handbook defines “no action” as the projection of current 35 
conditions to the most reasonable future responses or conditions that could occur during the life 36 
of the project without the proposed action or other proposed action alternatives being 37 
implemented.  The State CEQA Guidelines (section 15126.6[e][1]) indicate that the no action 38 
alternative is not the baseline for determining whether the proposed action’s environmental 39 
impacts may be significant unless it is identical to the existing environmental setting.  The State 40 
CEQA Guidelines (section 15126.6[3][2]) further indicate that the no action analysis shall discuss 41 
the existing conditions at the time the NOP is published, as well as what would be reasonably 42 
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expected to occur in the foreseeable future if the action were not approved, based on current 1 
plans and consistent with available infrastructure and community services.   2 

GOALS AND OBJECTIVES FOR THE CONSERVATION PLAN 3 

In developing the Conservation Plan, the LCR MSCP participants identified a set of goals and 4 
objectives that they expect to achieve through its implementation.  The goals and objectives are 5 
as follows: 6 

1. Conserve habitat that may be impacted by the covered activities that the LCR MSCP 7 
participants would implement or perform on the LCR; 8 

2. Reduce the likelihood of additional species listings on the LCR under the ESA; 9 

3. Contribute to recovery of listed species on the LCR; 10 

4. Accommodate current water diversions and power production on the LCR; 11 

5. Optimize opportunities for future water and power development on the LCR; 12 

6. Provide the basis for take authorizations for Federal and non-Federal covered activities 13 
on the LCR pursuant to the ESA; 14 

7. Provide the basis for assurances for the non-Federal parties pursuant to the ESA against 15 
requirements for increased conservation and mitigation measures in the event of 16 
changed circumstances or unforeseen circumstances to the maximum extent permitted 17 
by law; 18 

8. Comply with the Law of the River; 19 

9. Identify and implement feasible conservation and mitigation measures for the program 20 
based on specific economic, social, legal, and technical considerations, including: 21 

a. Whether an alternative’s costs would be prohibitively or substantially greater than 22 
other alternatives. 23 

b. Whether the alternative is technically feasible based on current science or 24 
technology, proximity to existing populations of the species, the presence or absence 25 
of infrastructure necessary to implement the measures, and the ability to integrate 26 
created habitat with existing habitat. 27 

The Conservation Plan must also meet the criteria for issuance of a section 10(a)(1)(B) permit by 28 
the Service: 29 

1. The taking will be incidental to an otherwise lawful activity; 30 

2. The applicant will, to the maximum extent practicable, minimize and mitigate the 31 
impacts of such taking; 32 

3. The applicant will develop an HCP and ensure that adequate funding for the HCP will 33 
be provided; 34 

4. The taking will not appreciably reduce the likelihood of the survival and recovery of the 35 
species in the wild; and 36 
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5. The applicant agrees to implement other measures the Service may require as being 1 
necessary or appropriate for the purpose of the HCP. 2 

SCREENING CRITERIA 3 

Criteria to screen project alternatives were established based on the State CEQA Guidelines and 4 
CEQ NEPA Regulations.  To be considered in detail, alternatives should: 5 

• Meet most project goals and objectives; 6 

• Reduce or avoid the significant effects of the proposed action; and 7 

• Minimize the creation of new, significant environmental effects. 8 

The following sections describe both the alternatives that have been carried forward for detailed 9 
analysis, as well as those that were eliminated.   10 

2.1 ALTERNATIVES CARRIED FORWARD FOR DETAILED ANALYSIS 11 

2.1.1 Alternative 1:  Implementation of Proposed Conservation Plan and Issuance of 12 
Section 10(a)(1)(B) Permit (Conservation Plan)  13 

2.1.1.1 Overview 14 

Proposed Action 15 

Alternative 1 is the proposed action and includes two primary components: 16 

1. Implementation of a regional Conservation Plan by Federal and non-Federal 17 
participants that would meet the LCR MSCP goals and objectives. 18 

2. Issuance of an ESA section 10(a)(1)(B) permit by the Service based on the proposed HCP 19 
for non-Federal covered activities described in section 1.2.2.2.    20 

Covered and Evaluation Species 21 

Species proposed for coverage are those that meet one of the following selection criteria: 22 

• Species that are listed or that are proposed or candidates for listing under the ESA or 23 
species that are protected under Arizona, California, or Nevada law that could be 24 
affected by covered activities and would require take authorization. 25 

• Species that could become listed during the term of the LCR MSCP Conservation Plan 26 
under the ESA or species that could become protected under Arizona, California, or 27 
Nevada law that could be affected by covered activities and could require future take 28 
authorization.  29 

The Conservation Plan includes a full range of conservation measures for all covered species.  30 
Based on application of the selection criteria, 27 of the species considered are proposed for 31 
coverage under the ESA section 10(a)(1)(B) permit (Table 2.1-1).  The LCR MSCP HCP also 32 
includes four “evaluation species.”   Evaluation species are species that could become listed in  33 
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Table 2.1-1.  Proposed Covered and Evaluation Species and  1 
Their Status Under the Conservation Plan (page 1 of 2) 2 

Common and Scientific Name Federal 
Status1 

Arizona 
Status2 

California 
Status3 

Nevada 
Status4 

Selection 
Criteria5 

THREATENED AND ENDANGERED SPECIES 
Yuma clapper rail 

Rallus longirostris yumanensis 
FE ASC CT/FP – 1 

Southwestern willow flycatcher 
Empidonax trailii extimus 

FE ASC CE – 1 

Desert tortoise (Mojave population) 
Gopherus agassizii 

FT ASC CT NT 1 

Bonytail  
Gila elegans 

FE ASC CE NE 1 

Humpback chub 
Gila cypha 

FE ASC – – 1 

Razorback sucker 
Xyrauchen texanus 

FE ASC CE/FP NE 1 

OTHER COVERED SPECIES 
Western red bat 

Lasiurus blossevillii 
– ASC – – 2 

Western yellow bat 
Lasiurus xanthinus 

– ASC – – 2 

Desert pocket mouse 
Chaetodipus penicillatus sobrinus 

– – – – 2 

Colorado River cotton rat 
Sigmodon arizonae plenus 

– – CSC – 2 

Yuma hispid cotton rat 
Sigmodon hispidus eremicus 

– – CSC – 2 

Western least bittern 
Ixobrychus exilis hesperis 

– ASC CSC – 2 

California black rail 
Laterallus jamaicensis coturniculus 

– ASC CT/FP – 1 

Yellow-billed cuckoo 
Coccyzus americanus occidentalis 

FC ASC CE – 1 

Elf owl 
Micrathene whitneyi 

– – CE NP 1 

Gilded flicker 
Colaptes chrysoides 

– – CE – 1 

Gila woodpecker 
Melanerpes uropygialis 

– – CE – 1 

Vermilion flycatcher 
Pyrocephalus rubinus 

– – CSC – 2 

Arizona Bell’s vireo 
Vireo bellii arizonae 

– – CE – 1 

Sonoran yellow warbler 
Dendroica petechia sonorana 

– – CSC – 2 

Summer tanager 
Piranga rubra 

– – CSC – 2 
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Table  2.1-1.  Proposed Covered and Evaluation Species and their Status Under the  1 
 Conservation Plan (page 2 of 2) 2 

Common and Scientific Name Federal 
Status1 

Arizona 
Status2 

California 
Status3 

Nevada 
Status4 

Selection 
Criteria5 

Flat-tailed horned lizard  
Phrynosoma mcalli 

– ASC CSC – 2 

Relict leopard frog 
Rana onca 

FC ASC – NP 1 

Flannelmouth sucker 
Catostomus latipinnis 

– ASC – – 2 

MacNeill’s sootywing skipper 
Pholisora gracielae 

– – – – 2 

Sticky buckwheat 
Eriogonum viscidulum 

– – – NEP 1 

Threecorner milkvetch 
Astragalus geyeri var. triquetrus 

– – – NEP 1 

EVALUATION SPECIES 
California leaf-nosed bat 

Macrotus californicus 
– ASC CSC – N/A 

Pale Townsend’s big-eared bat 
Corynorhinus townsendii pallescens 

– – CSC – N/A 

Colorado River toad 
Bufo alvarius 

– – CSC – N/A 

Lowland leopard frog 
Rana yavapaiensis 

– ASC CSC – N/A 

1 Federal Status 
FE = Listed as endangered under the Federal ESA. 
FT = Listed as threatened under the ESA. 

 FC = Candidate for listing under the ESA. 
2 Arizona Status 

ASC = Arizona wildlife of special concern. 
3 California Status 

CE = Listed as endangered under CESA 
CT = Listed as threatened under CESA. 
FP = Fully protected under the California Fish and Game Code. 
CSC = California species of special concern. 

4 Nevada Status 
NE = Nevada endangered 
NT = Nevada threatened. 
NEP = Nevada critically endangered plant. 
NP = Nevada protected. 

5 Selection Criteria 
1. Species that are listed or that are proposed or candidates for listing under the ESA or species that are protected under 

Arizona, California, or Nevada law that could be affected by covered activities and would require take authorization; 
2. Species that could become listed during the term of the LCR MSCP under the ESA or species that could become protected 

under Arizona, California, or Nevada law that could be affected by covered activities and could require future take 
authorization.  Factors considered to determine potential for future listing during the term of the LCR MSCP are: 
• ongoing or likely future destruction, modification, or curtailment of a species’ habitat or range of sufficient 

magnitude that could warrant future listing; 
• the inadequacy of existing regulatory mechanisms to protect a species from ongoing decline of sufficient magnitude 

that could warrant future listing; or 
• other natural or artificial factors that may affect a species’ continued existence. 

 N/A  =  Not applicable. 

future years and that could be added to the covered species list during the term of the LCR 3 
MSCP, but for which sufficient information is not available at this time to determine their status 4 
in the planning area, the potential effects of covered activities, or to develop specific 5 
conservation measures for the species.  The Conservation Plan includes research studies and 6 
pilot management studies for the evaluation species to determine their status in the planning 7 
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area and to determine appropriate conservation measures.  None of the four evaluation species 1 
are presently protected under the ESA. 2 

Covered Activities 3 

The covered activities for which the LCR MSCP participants are requesting incidental take 4 
authorizations and permits are briefly described in section 1.2.2, and are described more fully in 5 
Chapters 2 of the LCR MSCP BA and LCR MSCP HCP.  The impacts to covered species’ habitat 6 
that are likely to result from the covered activities and the implementation of the proposed 7 
Conservation Plan are shown in Table 2.1-2.  Table 2.1-3 summarizes all impacts on covered and 8 
evaluation species and the expected level of take associated with implementing covered 9 
activities and the Conservation Plan.   10 

Conservation Measures 11 

The Conservation Plan includes the following types of conservation measures that, in 12 
combination, would achieve program objectives for regulatory compliance and contribute to 13 
species’ recovery: 14 

• Establishment of a $25 million fund to support projects implemented by land use 15 
managers in the planning area that maintain existing habitat for listed species that 16 
would be covered by the Conservation Plan under this alternative; 17 

• Creation of native land cover types (5,940 acres of cottonwood-willow, 1,320 acres of 18 
honey mesquite type III, 512 acres of marsh, and 360 acres of backwaters) to provide 19 
covered species habitats; 20 

• Avoidance and minimization of impacts on covered species and their habitat resulting 21 
from covered activities and Conservation Plan implementation; 22 

• Population enhancement measures that directly or indirectly increase abundance of 23 
covered species;  24 

• Monitoring and research necessary to assess and improve conservation measure 25 
effectiveness and adaptively manage implementation of the Conservation Plan over 26 
time; and 27 

• Other conservation measures relating to the covered species and the strategies for 28 
implementing them. 29 

The Conservation Plan is designed to fully mitigate adverse effects on all covered species 30 
resulting from covered activities described in section 1.2.2 and to meet the ESA section 10 31 
standard to minimize and mitigate the impacts of the covered activities on covered species to 32 
the maximum extent practicable [50 C.F.R. 17.22(b)(2)(B)].  Specific conservation measures are 33 
listed in Table 2.1-3 and described more fully later in section 2.1.1.5. 34 

Science Strategy 35 

The LCR MSCP is a multi-faceted, long-range program to conserve covered species that are 36 
dependent on the aquatic, wetland, and riparian environments present within the LCR 37 
floodplain.  In general, these species are rare, their habits and habitats are not well known, and 38 
experience in development and creation of their habitats and management of their populations 39 
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is limited.  The LCR MSCP has used the best available scientific information to develop the 1 
Conservation Plan and would use sound scientific principles and standards to implement the 2 
conservation measures. 3 

Table 2.1-2.  Comparison of Species-Specific Habitat Impacts to Created  4 
LCR MSCP Habitat (in Acres) (Page 1 of 2) 5 

Covered Species 

Impacts of Federal 
and Non-Federal 

Flow-Related 
Covered Activitiesa 

Impacts of Federal 
and Non-Federal 

Non-Flow-Related 
Covered Activitiesa 

Total 
Impacts 

LCR MSCP 
Created 
Habitat 

THREATENED AND ENDANGERED SPECIES 
Yuma clapper rail 133 110 243 512 
Southwestern willow flycatcher 1,784 69 1,853 4,050 
Desert tortoise (Mojave 
population) 

0 192 192 0b 

Bonytail 399 0 399 360c 
Humpback chub NDd 0 NDd NDd 
Razorback sucker 399 0 399 360c 

OTHER COVERED SPECIES 
Western red bat (roosting habitat) 161 604 765 765 
Western yellow bat (roosting 

habitat) 
161 604 765 765 

Desert pocket mouse 0 0 0 0 
Colorado River cotton rat  59 8 67 125 
Yuma hispid cotton rat  0 71 71 76 
Western least bittern  133 110 243 512 
California black rail 37 66 103 130 
Yellow-billed cuckoo 1,425 109 1,534 4,050 
Elf owl 161 590 751 1,784 
Gilded flicker 1,425 109 1,534 4,050 
Gila woodpecker 819 36 855 1,702 
Vermilion flycatcher 1,890 724 2,614 5,208 
Arizona Bell’s vireo 1,654 1,329e 2,983e 2,983 
Sonoran yellow warbler 2,929 193 3,122 4,050 
Summer tanager 161 14 175 602 
Flat-tailed horned lizard  0 128 128 0f 
Relict leopard frog 0g 0g 0g 0 
Flannelmouth sucker 85 0 85 85 
MacNeill’s sootywing skipper 172 50 222 222 
Sticky buckwheat NDh 0 NDh NDh 
Threecorner milkvetch NDh 0 NDh NDh 

EVALUATION SPECIES 
California leaf-nosed bat  

(roosting habitat) 
0 0 0 0 

Pale Townsend’s big-eared bat  
(roosting habitat) 

0 0 0 0 

Colorado River toad 0 0 0 0 
Lowland leopard frog 0 0 0 0 
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Table 2.1-2.  Comparison of Species-Specific Habitat Impacts to Created  1 
LCR MSCP Habitat (in Acres) (Page 2 of 2) 2 

Note: LCR MSCP conservation measures to create habitat for covered species would avoid removal of 
cottonwood-willow, honey mesquite, marsh, and backwater land cover types that provide habitat for 
covered species, and, therefore, impacts of implementing the LCR MSCP conservation measures are not 
shown in this table.  The LCR MSCP currently estimates that about two-thirds of LCR MSCP created 
habitat would be created on agricultural lands (5,045 acres), including associated infrastructure (estimated 
to be 1percent of all habitat created, or 81 acres).  Agricultural lands provide little or no habitat value for 
covered and evaluation species.   

 The LCR MSCP impact assessment also assumes that up to 512 acres of existing degraded or former marsh 
that may provide low-value habitat could be converted to create fully functioning marsh that provides 
high-value Yuma clapper rail, western least bittern, California black rail, and Colorado River cotton rat 
habitat.  Up to 360 acres of existing degraded or former backwaters could also be converted to create fully 
functioning backwaters that provides high-value habitat for the bonytail, razorback sucker, and 
flannelmouth sucker.  Conversion of existing degraded or former marsh and backwaters to create habitat 
for these species, however, would not result in a loss of existing habitat.  

 The remainder of LCR MSCP habitat (currently estimated to be 2,377 acres) would be created on lands that 
currently support low-value habitats (e.g., saltcedar and saltcedar-dominated land cover types) for one or 
more covered species.  These low-value habitats would be lost and replaced with habitats designed to be 
of higher value for the covered species.  With implementation of the avoidance and minimization 
measures described in section 2.1.1.5, “Avoidance and Minimization Measures,” removal of these low-
quality habitats, however, is not expected to result in harm (i.e., injury or mortality of individuals) and, 
therefore, is not expected to result in take of covered or evaluation species.  
a The estimated effects on covered species habitats that will result from implementation of the Federal 

non-flow-related covered activities are addressed in the LCR MSCP BA.  The amount of land cover 
types to be created or protected to provide covered species habitats described in Table 2.1-5 includes 
the creation or protection of sufficient land cover to provide covered species habitat to mitigate the 
impacts of implementing all of the LCR MSCP covered activities, including the Federal non-flow-
related activities, on covered species habitats. 

b Net loss in habitat is fully mitigated by protecting 230 acres of desert tortoise habitat in accordance 
with mitigation requirements in the document entitled “Compensation for Desert Tortoise” (Desert 
Tortoise Compensation Team 1991). 

c The effects of the loss of 399 acres of backwater on this species would be fully mitigated by both 
creating 360 acres of backwater that would be managed to provide greater habitat values for this 
species and by stocking juvenile fish to substantially augment the existing population over the term of 
the LCR MSCP (see discussion of bonytail and razorback sucker in section 2.1.1.5, General Species 
Conservation Measures).  

d ND  =  Not determined.  Acres of potentially affected habitat are not calculated.  Changes in reservoir 
elevations associated with implementation of flow-related covered activities, however, could result in 
the establishment of up to 62 miles of transitory Colorado River channel when the reservoir pool is 
maintained at lower elevations that could be occupied by humpback chub and subsequently lost when 
reservoir elevations rise.   

e Includes 610 acres of honey mesquite IV that provides Arizona Bell’s vireo habitat that could be 
converted to agricultural uses and that are covered under the LCR MSCP.  Up to an additional 3,832 
acres of honey mesquite IV that provides habitat could be removed by Federal non-flow-related 
activities; however, these activities and resultant impacts are not covered under the LCR MSCP.  

f Net loss in habitat is fully mitigated by protecting 230 acres of flat-tailed horned lizard habitat in 
accordance with mitigation requirements in the Flat-Tailed Horned Lizard Rangewide Management 
Strategy (Flat-tailed Horned Lizard Interagency Coordinating Committee 2003). 

g Implementation of covered activities will not result in removal of this species’ habitat but could result 
in temporary disturbance of habitat or affect movement of individuals.    

h ND  =  Not determined.  Acres of potentially affected habitat are not calculated.  Changes in Lake 
Mead reservoir elevations associated with implementation of flow-related covered activities, however, 
would result in periodic loss of habitat that is exposed along the Lake Mead shoreline when reservoir 
elevations are low and then is subsequently inundated when reservoir elevations rise. 
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Table 2.1-3.  Summary of Impacts on Covered and Evaluation Species and Estimated Level of Take Associated with Implementation 
of Flow- and Non-Flow-Related Covered Activities and the Conservation Plan  

Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts Summary of Expected 
Outcomes 

THREATENED AND ENDANGERED SPECIES 

Yuma 
clapper rail 

 Loss of up to 133 acres of habitat 
associated with implementation of 
flow-related covered activities 

 Periodic establishment and loss of 
habitat within the full pool elevation of 
Lake Mead as a result of fluctuations in 
reservoir elevation  

 Loss of up to 70 acres of habitat 
associated with implementation of 
Federal non-flow-related covered 
activitiesa 

 Potential for loss of up to 10 acres of 
degraded, low-value habitat associated 
with non-Federal, non-flow-related, 
habitat restoration and habitat 
management activities 

 Potential periodic removal of up to 30 
acres of emergent vegetation that could 
provide habitat along 244 miles of 
drains  

 Potential for disturbance of up to 512 
acres of existing degraded or former 
marsh that may provide low habitat 
value associated with converting it to 
fully functioning marsh that provides 
high value habitat 

 Potential for removal of some limited 

AMM1—To the extent practicable, avoid and minimize 
impacts of implementing the LCR MSCP on existing covered 
species habitats 

AMM2—Avoid impacts of flow-related covered activities on 
covered species habitats at Topock Marsh 

AMM3—To the extent practicable, avoid and minimize 
disturbance of covered bird species during the breeding 
season 

AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission 
facilities on covered species in the LCR MSCP planning area  

AMM6—Avoid or minimize impacts on covered species 
habitats during dredging, bank stabilization activities and 
other river management activities 

MRM1—Conduct surveys and research to better identify 
covered and evaluation species habitat requirements 

MRM2—Monitor and adaptively manage created covered 
and evaluation species habitats 

MRM5—Monitor selenium levels in created backwater and 
marsh land cover types, and study the effect of selenium 
released as a result of dredging activities   

CLRA1—Create 512 acres of Yuma clapper rail habitat 

CMM1—Reduce risk of loss of created habitat to wildfire 

CMM2—Replace created habitat affected by wildfire 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goals to avoid, 
minimize, and fully 
mitigate adverse effects 
of covered activities and 
LCR MSCP 
implementation on the 
Yuma clapper rail, and 
to contribute to its 
recovery.  
Implementation of these 
measures would 
contribute to recovery 
by increasing the 
amount of  new nesting 
habitat by 269 acres over 
the number of impacted 
acres. 
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Table 2.1-3.  Summary of Impacts on Covered and Evaluation Species and Estimated Level of Take Associated with Implementation 
of Flow- and Non-Flow-Related Covered Activities and the Conservation Plan  

Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts Summary of Expected 
Outcomes 

and low value habitat (e.g., dry patches 
of herbaceous vegetation near marsh 
edges) as a result of creating covered 
species habitats with implementation 
of the LCR MSCP Conservation Planb  

 Harassment of individuals associated 
with operation of equipment and other 
activities related to implementing non-
flow-related covered activities and the 
LCR MSCP Conservation Plan 

 Potential for direct mortality of a small 
number of individuals associated with 
implementation of non-flow-related 
covered activities over the term of the 
LCR MSCP 

CLRA2—Maintain existing important Yuma clapper rail 
habitat areas 

South-
western 
willow 
flycatcher 

 Loss of up to 1,784 acres of habitat 
associated with implementation of 
flow-related covered activities 

 Periodic establishment and loss of 
habitat within the full pool elevation of 
Lake Mead as a result of fluctuations in 
reservoir elevation  

 Loss of up to 59 acres of habitat 
associated with implementation of 
Federal non-flow-related covered 
activitiesa 

 Potential for loss of up to 10 acres of 
degraded, low-value habitat associated 
with non-Federal, non-flow-related, 

AMM1—To the extent practicable, avoid and minimize 
impacts of implementing the LCR MSCP on existing covered 
species habitats   
AMM2—Avoid impacts of flow-related covered activities on 
covered species habitats at Topock Marsh 
AMM3—To the extent practicable, avoid and minimize 
disturbance of covered bird species during the breeding 
season 
AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission 
facilities on covered species in the LCR MSCP planning area 
AMM6—Avoid or minimize impacts on covered species 
habitats during dredging, bank stabilization activities and 
other river management activities 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate 
adverse effects of 
covered activities and 
LCR MSCP 
implementation on the 
southwestern willow 
flycatcher, and 
contribute to its 
recovery.  
Implementation of these 
measures would 
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Table 2.1-3.  Summary of Impacts on Covered and Evaluation Species and Estimated Level of Take Associated with Implementation 
of Flow- and Non-Flow-Related Covered Activities and the Conservation Plan  

Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts Summary of Expected 
Outcomes 

habitat restoration and habitat 
management activities 

 Potential for incidental take of 
individuals from activities that create 
covered species habitats in land cover 
types not considered to be habitat for 
the species, but where some transitory 
or minor use of the land cover type 
does occurb 

 Harassment of individuals associated 
with operation of equipment and other 
activities related to implementing non-
flow-related covered activities and the 
LCR MSCP Conservation Plan 

MRM1—Conduct surveys and research to better identify 
covered and evaluation species habitat requirements 

MRM2—Monitor and adaptively manage created covered 
and evaluation species habitats 

MRM4—Conduct research to determine and address the 
effects of brown-headed cowbird nest parasitism on 
reproduction of covered species 

WIFL1—Create 4,050 acres of Southwestern willow 
flycatcher habitat 

CMM1—Reduce risk of loss of created habitat to wildfire 

CMM2—Replace created habitat affected by wildfire  

WIFL2—Maintain existing important habitat areas 

contribute to recovery 
by increasing the 
amount of new breeding 
habitat by 2,197 acres in 
addition to replacing the 
extent of impacted 
habitat.  The 
conservation measures 
would also contribute to 
the objectives of the 
Southwestern Willow 
Flycatcher Recovery 
Plan (USFWS 2002b). 

Desert 
tortoise 
(Mojave 
population) 

 Loss of up to 192 acres of habitat 
associated with implementation of 
Federal non-flow-related covered 
activitiesa 

 Potential for direct mortality of 
individuals associated with operation 
of vehicles and other equipment with 
implementation of non-flow-related 
covered activities and implementation 
of the LCR MSCP Conservation Plan 
over the term of the LCR MSCP 

AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission 
facilities on covered species in the LCR MSCP planning area 

DETO1—Acquire and protect 230 acres of existing 
unprotected occupied habitat 

DETO2—Avoid impacts on individuals and their burrows 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate 
adverse effects of 
covered activities and 
LCR MSCP 
implementation on the 
Mohave population of 
desert tortoises. 

Bonytail  Loss of up to 399 acres of habitat 
associated with implementation of 
flow-related covered activities 

AMM1—To the extent practicable, avoid and minimize 
impacts of implementing the LCR MSCP on existing covered 
species habitats  

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
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Table 2.1-3.  Summary of Impacts on Covered and Evaluation Species and Estimated Level of Take Associated with Implementation 
of Flow- and Non-Flow-Related Covered Activities and the Conservation Plan  

Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts Summary of Expected 
Outcomes 

 Potential temporary disturbance of 
habitat associated with the creation of 
habitat and habitat management 
activities. 

 Potential for entrainment of 
individuals at diversions over the term 
of the LCR MSCP 

 Potential for direct mortality of 
individuals as a result of stranding 
over the term of the LCR MSCP 

AMM4—Minimize contaminant loads in runoff and return 
irrigation flows from LCR MSCP created habitats to the LCR 

AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission 
facilities on covered species in the LCR MSCP planning area 

AMM6—Avoid or minimize impacts on covered species 
habitats during dredging, bank stabilization activities and 
other river management activities 

MRM5—Monitor selenium levels in created backwater and 
marsh land cover types, and study the effect of selenium 
released as a result of dredging activities 

BONY1—Coordinate bonytail conservation efforts with the 
Service and recovery programs for endangered fish species in 
the Lower Basin 

BONY2—Create 360 acres of bonytail habitat 

BONY3—Augment bonytail populations 

BONY4—Evaluate and develop, if necessary, additional 
bonytail rearing capacity 

BONY5—Conduct monitoring and research, and adaptively 
manage bonytail augmentations and created habitat 

and fully mitigate 
adverse effects of 
covered activities and 
LCR MSCP 
implementation on the 
bonytail, and contribute 
to its recovery.  
Implementation of these 
measures would 
contribute to attainment 
of the recovery goals 
established for the 
species (USFWS 2002c). 
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Table 2.1-3.  Summary of Impacts on Covered and Evaluation Species and Estimated Level of Take Associated with Implementation 
of Flow- and Non-Flow-Related Covered Activities and the Conservation Plan  

Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts Summary of Expected 
Outcomes 

Humpback 
chub 

 Periodic loss of up to 62 miles of 
transitory Colorado River channel 
habitat that may be present in Lake 
Mead when the reservoir is below full 
pool elevation and lost when reservoir 
elevations are raised 

HUCH1—Provide funding to support existing humpback 
chub conservation programs 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate 
adverse effects of 
covered activities and 
LCR MSCP 
implementation on the 
humpback chub, and 
contribute to its 
recovery.  

Razorback 
sucker 

 Loss of up to 399 acres of habitat 
associated with implementation of 
flow-related covered activities 

 Potential for periodic loss of razorback 
sucker spawning habitat in Lake Mead 
(Reach 1) with implementation of flow-
related covered activities  

 Potential temporary disturbance of 
habitat associated with the creation of 
habitat and habitat management 
activities. 

 Potential for entrainment of 
individuals at diversions over the term 
of the LCR MSCP 

 Potential for direct mortality of 
individuals as a result of stranding 
over the term of the LCR MSCP 

AMM1—To the extent practicable, avoid and minimize 
impacts of implementing the LCR MSCP on existing covered 
species habitats 
AMM4—Minimize contaminant loads in runoff and return 
irrigation flows from LCR MSCP created habitats to the LCR 
AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission 
facilities on covered species in the LCR MSCP planning area 
AMM6—Avoid or minimize impacts on covered species 
habitats during dredging, bank stabilization activities and 
other river management activities 
MRM5—Monitor selenium levels in created backwater and 
marsh land cover types, and study the effect of selenium 
released as a result of dredging activities 
RASU1—Coordinate razorback sucker conservation efforts 
with the Service and recovery programs for endangered fish 
species in the Lower Basin 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate 
adverse effects of 
covered activities and 
LCR MSCP 
implementation on the 
razorback sucker, and 
contribute to its 
recovery.  
Implementation of these 
measures would 
contribute to attainment 
of the recovery goals 
established for the 
species (USFWS 2002e). 
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Table 2.1-3.  Summary of Impacts on Covered and Evaluation Species and Estimated Level of Take Associated with Implementation 
of Flow- and Non-Flow-Related Covered Activities and the Conservation Plan  

Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts Summary of Expected 
Outcomes 

RASU2—Create 360 acres of razorback sucker habitat 

RASU3—Augment razorback populations 

RASU4—Develop additional razorback sucker rearing 
capacity 

RASU5—Support ongoing razorback conservation efforts at 
Lake Mohave 

RASU6—Conduct monitoring and research, and adaptively 
manage razorback sucker augmentations and created habitat 

RASU7—Provide funding and support for continuation of 
the Reclamation/SNWA ongoing Lake Mead razorback 
sucker studies 

RASU8—Continue razorback conservation measures 
identified in the ISC/SIA BO 

OTHER COVERED SPECIES 

Western red 
bat  
(roosting 
habitat) 

 Loss of up to 161 acres of habitat 
associated with implementation of 
flow-related covered activities 

 Periodic establishment and loss of 
habitat within the full pool elevation of 
Lake Mead as a result of fluctuations in 
reservoir elevation  

 Loss of up to 604 acres of habitat 
associated with implementation of 
Federal non-flow-related covered 
activitiesa 

 Potential for incidental take of 

AMM1—To the extent practicable, avoid and minimize 
impacts of implementing the LCR MSCP on existing covered 
species habitats   

AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission 
facilities on covered species in the LCR MSCP planning area 

AMM6—Avoid or minimize impacts on covered species 
habitats during dredging, bank stabilization activities and 
other river management activities 

MRM1—Conduct surveys and research to better identify 
covered and evaluation species habitat requirements 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate 
adverse effects of 
covered activities and 
LCR MSCP 
implementation on the 
western red bat. 
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Table 2.1-3.  Summary of Impacts on Covered and Evaluation Species and Estimated Level of Take Associated with Implementation 
of Flow- and Non-Flow-Related Covered Activities and the Conservation Plan  

Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts Summary of Expected 
Outcomes 

individuals from activities that create 
covered species habitats in land cover 
types not considered to be habitat for 
the species, but where some transitory 
or minor use of the land cover type 
does occurb 

 Harassment of individuals associated 
with operation of equipment and other 
activities related to implementing non-
flow-related covered activities and the 
LCR MSCP Conservation Plan 

 Potential for likely small, 
unmeasurable, effects on the 
production and abundance of insect 
prey associated with implementation 
of covered activities 

MRM2—Monitor and adaptively manage created covered 
and evaluation species habitats 

WRBA1—Conduct surveys to determine species distribution 
of the western red bat 

WRBA2— Create 765 acres of western red bat roosting 
habitat 

CMM1—Reduce risk of loss of created habitat to wildfire 

CMM2—Replace created habitat affected by wildfire 

Western 
yellow bat 
(roosting 
habitat) 

 Loss of up to 161 acres of habitat 
associated with implementation of 
flow-related covered activities 

 Periodic establishment and loss of 
habitat within the full pool elevation of 
Lake Mead as a result of fluctuations in 
reservoir elevation  

 Loss of up to 604 acres of habitat 
associated with implementation of 
Federal non-flow-related covered 
activitiesa 

 Potential for incidental take of 
individuals from activities that create 

AMM1—To the extent practicable, avoid and minimize 
impacts of implementing the LCR MSCP on existing covered 
species habitats   
AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission 
facilities on covered species in the LCR MSCP planning area 
AMM6—Avoid or minimize impacts on covered species 
habitats during dredging, bank stabilization activities and 
other river management activities 
MRM1—Conduct surveys and research to better identify 
covered and evaluation species habitat requirements 
MRM2—Monitor and adaptively manage created covered 
and evaluation species habitats 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate 
adverse effects of 
covered activities and 
LCR MSCP 
implementation on the 
western yellow bat.   
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Table 2.1-3.  Summary of Impacts on Covered and Evaluation Species and Estimated Level of Take Associated with Implementation 
of Flow- and Non-Flow-Related Covered Activities and the Conservation Plan  

Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts Summary of Expected 
Outcomes 

covered species habitats in land cover 
types not considered to be habitat for 
the species, but where some transitory 
or minor use of the land cover type 
does occurb 

 Harassment of individuals associated 
with operation of equipment and other 
activities related to implementing non-
flow-related covered activities and the 
LCR MSCP Conservation Plan 

 Potential for likely small, 
unmeasurable, effects on the 
production and abundance of insect 
prey associated with implementation 
of covered activities 

WYBA1—Conduct surveys to determine species distribution 
of the western yellow bat 

WYBA2—Avoid removal of western yellow bat roosts trees 

WYBA3— Create 765 acres of western yellow bat roosting 
habitat 

CMM1—Reduce risk of loss of created habitat to wildfire 

CMM2—Replace created habitat affected by wildfire 

Desert 
pocket 
mouse 

 Potential temporary or permanent 
disturbance or loss of habitat 
associated with the restoration of 
habitat and habitat management 
activities 

 Potential temporary disturbance of 
habitat associated with the creation of 
LCR MSCP habitats and habitat 
management activitiesb 

 Harassment of individuals associated 
with operation of equipment and other 
activities related to implementing non-
flow-related covered activities and the 
LCR MSCP Conservation Plan 

AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission 
facilities on covered species in the LCR MSCP planning area 

DPMO1—Conduct surveys to locate desert pocket mouse 
habitat 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate 
adverse effects of 
covered activities and 
LCR MSCP 
implementation on the 
desert pocket mouse. 
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Table 2.1-3.  Summary of Impacts on Covered and Evaluation Species and Estimated Level of Take Associated with Implementation 
of Flow- and Non-Flow-Related Covered Activities and the Conservation Plan  

Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts Summary of Expected 
Outcomes 

 Potential for direct mortality of 
individuals associated with 
implementation of non-flow-related 
covered activities over the term of the 
LCR MSCP 

Colorado 
River cotton 
rat 

 Loss of up to 59 acres of habitat 
associated with implementation of 
flow-related covered activities 

 Loss of up to 3 acres of habitat 
associated with implementation of 
Federal non-flow-related covered 
activitiesa 

 Potential for loss of up to 5 acres of 
degraded, low-value habitat associated 
with non-Federal, non-flow-related,  
restoration of habitat and habitat 
management activities 

 Potential for disturbance of up to 125 
acres of existing degraded or former 
marsh that may provide low habitat 
value associated with converting it to 
fully functioning marsh that provides 
high value habitat 

 Potential for removal of some limited 
and low value habitat (e.g., dry patches 
of herbaceous vegetation near marsh 
edges) as a result of creating covered 
species habitats with implementation 
of the LCR MSCP Conservation Planb  

AMM1—To the extent practicable, avoid and minimize 
impacts of implementing the LCR MSCP on existing covered 
species habitats   

AMM2—Avoid impacts of flow-related covered activities on 
covered species habitats at Topock Marsh 

AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission 
facilities on covered species in the LCR MSCP planning area 

AMM6—Avoid or minimize impacts on covered species 
habitats during dredging, bank stabilization activities and 
other river management activities 

MRM2—Monitor and adaptively manage created covered 
and evaluation species habitats 

MRM5—Monitor selenium levels in created backwater and 
marsh land cover types, and study the effect of selenium 
released as a result of dredging activities 

CRCR1—Conduct research to better define Colorado River 
cotton rat habitat requirements 

CRCR2—Create 125 acres of Colorado River cotton rat 
habitat 

CMM1—Reduce risk of loss of created habitat to wildfire 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate 
adverse effects of 
covered activities and 
LCR MSCP 
implementation on the 
Colorado River cotton 
rat.  
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Table 2.1-3.  Summary of Impacts on Covered and Evaluation Species and Estimated Level of Take Associated with Implementation 
of Flow- and Non-Flow-Related Covered Activities and the Conservation Plan  

Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts Summary of Expected 
Outcomes 

 Harassment of individuals associated 
with operation of equipment and other 
activities related to implementing non-
flow-related covered activities and the 
LCR MSCP Conservation Plan 

 Potential for direct mortality of 
individuals associated with 
implementation of non-flow-related 
covered activities over the term of the 
LCR MSCP 

CMM2—Replace created habitat affected by wildfire 

Yuma hispid 
cotton rat 

 Loss of up to 71 acres of habitat associ-
ated with implementation of Federal 
non-flow-related covered activitiesa 

 Potential for loss of up to 5 acres of 
degraded, low-value habitat associated 
with non-Federal, non-flow-related, 
habitat restoration and habitat 
management activities 

 Potential for incidental take of individ-
uals from activities that create covered 
species habitats in land cover types not 
considered to be habitat for the species, 
but where some transitory or minor 
use of the land cover type does occurb 

 Harassment of individuals associated 
with operation of equipment and other 
activities related to implementing non-
flow-related covered activities and the 
LCR MSCP Conservation Plan 

AMM1—To the extent practicable, avoid and minimize 
impacts of implementing the LCR MSCP on existing covered 
species habitats   

AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission 
facilities on covered species in the LCR MSCP planning area 

AMM6—Avoid or minimize impacts on covered species 
habitats during dredging, bank stabilization activities and 
other river management activities 

MRM2—Monitor and adaptively manage created covered 
and evaluation species habitats 

YHCR1—Conduct research to better define Yuma hispid 
cotton rat habitat requirements 

YHCR2—Create 76 acres of Yuma hispid cotton rat habitat 

CMM1—Reduce risk of loss of created habitat to wildfire 

CMM2—Replace created habitat affected by wildfire 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate 
adverse effects of 
covered activities and 
LCR MSCP 
implementation on the 
Yuma hispid cotton rat. 



2.0  Alternatives 

LCR MSCP Final EIS/EIR – December 2004 2-19 

Table 2.1-3.  Summary of Impacts on Covered and Evaluation Species and Estimated Level of Take Associated with Implementation 
of Flow- and Non-Flow-Related Covered Activities and the Conservation Plan  

Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts Summary of Expected 
Outcomes 

 Potential for direct mortality of 
individuals associated with 
implementation of non-flow-related 
covered activities over the term of the 
LCR MSCP 

Western 
least bittern 

 Loss of up to 133 acres of habitat 
associated with implementation of 
flow-related covered activities 

 Periodic establishment and loss of 
habitat within the full pool elevation of 
Lake Mead as a result of fluctuations in 
reservoir elevation  

 Loss of up to 70 acres of habitat 
associated with implementation of 
Federal non-flow-related covered 
activitiesa 

 Potential for loss of up to 10 acres of 
degraded, low-value habitat associated 
with non-Federal, non-flow-related, 
habitat restoration and habitat 
management activities 

 Potential periodic removal of up to 30 
acres of emergent vegetation that could 
provide habitat along 244 miles of 
drains  

 Potential for disturbance of up to 512 
acres of existing degraded or former 
marsh that may provide low habitat 

AMM1—To the extent practicable, avoid and minimize 
impacts of implementing the LCR MSCP on existing covered 
species habitats   

AMM2—Avoid impacts of flow-related covered activities on 
covered species habitats at Topock Marsh 

AMM3—To the extent practicable, avoid and minimize 
disturbance of covered bird species during the breeding 
season 

AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission 
facilities on covered species in the LCR MSCP planning area  

AMM6—Avoid or minimize impacts on covered species 
habitats during dredging, bank stabilization activities and 
other river management activities 

MRM1—Conduct surveys and research to better identify 
covered and evaluation species habitat requirements 

MRM2—Monitor and adaptively manage created covered 
and evaluation species habitats 

MRM5—Monitor selenium levels in created backwater and 
marsh land cover types, and study the effect of selenium 
released as a result of dredging activities   

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate 
adverse effects of 
covered activities and 
LCR MSCP 
implementation on the 
western least bittern, 
and reduce the 
likelihood of future 
Federal listing of the 
species.  Implementation 
of these measures would 
benefit the western least 
bittern by increasing the 
amount of new habitat 
in the LCR MSCP 
planning area by 269 
acres in addition to 
replacing the extent of 
impacted habitat. 
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Table 2.1-3.  Summary of Impacts on Covered and Evaluation Species and Estimated Level of Take Associated with Implementation 
of Flow- and Non-Flow-Related Covered Activities and the Conservation Plan  

Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts Summary of Expected 
Outcomes 

value associated with converting it to 
fully functioning marsh that provides 
high value habitat 

 Potential for removal of some limited 
and low value habitat (e.g., dry patches 
of herbaceous vegetation near marsh 
edges) as a result of creating covered 
species habitats with implementation 
of the LCR MSCP Conservation Planb  

 Harassment of individuals associated 
with operation of equipment and other 
activities related to implementing non-
flow-related covered activities and the 
LCR MSCP Conservation Plan 

 Potential for direct mortality of a small 
number of individuals associated with 
implementation of non-flow-related 
covered activities over the term of the 
LCR MSCP 

LEBI1—Create 512 acres of western least bittern habitat 

CMM1—Reduce risk of loss of created habitat to wildfire 

CMM2—Replace created habitat affected by wildfire 

California 
black rail 

 Loss of up to 37 acres of habitat 
associated with implementation of 
flow-related covered activities 

 Loss of up to 31 acres of habitat 
associated with implementation of 
Federal non-flow-related covered 
activitiesa 

 Potential for loss of up to 5 acres of 
degraded, low-value habitat associated 
with non-Federal, non-flow-related, 

AMM1—To the extent practicable, avoid and minimize 
impacts of implementing the LCR MSCP on existing covered 
species habitats   

AMM2—Avoid impacts of flow-related covered activities on 
covered species habitats at Topock Marsh 

AMM3—To the extent practicable, avoid and minimize 
disturbance of covered bird species during the breeding 
season 

AMM5—Avoid impacts of operation, maintenance, and 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate 
adverse effects of 
covered activities and 
LCR MSCP 
implementation on the 
California black rail, and 
reduce the likelihood of 
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Table 2.1-3.  Summary of Impacts on Covered and Evaluation Species and Estimated Level of Take Associated with Implementation 
of Flow- and Non-Flow-Related Covered Activities and the Conservation Plan  

Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts Summary of Expected 
Outcomes 

habitat restoration and habitat 
management activities 

 Potential periodic removal of up to 30 
acres of emergent vegetation that could 
provide habitat along 244 miles of 
drains  

 Potential for disturbance of up to 130 
acres of existing degraded or former 
marsh that may provide low habitat 
value associated with converting it to 
fully functioning marsh that provides 
high value habitat 

 Potential for removal of some limited 
and low value habitat (e.g., dry patches 
of herbaceous vegetation near marsh 
edges) as a result of creating covered 
species habitats with implementation 
of the LCR MSCP Conservation Planb  

 Harassment of individuals associated 
with operation of equipment and other 
activities related to implementing non-
flow-related covered activities and the 
LCR MSCP Conservation Plan 

 Potential for direct mortality of a small 
number of individuals associated with 
implementation of non-flow-related 
covered activities over the term of the 
LCR MSCP 

replacement of hydroelectric generation and transmission 
facilities on covered species in the LCR MSCP planning area 

AMM6—Avoid or minimize impacts on covered species 
habitats during dredging, bank stabilization activities and 
other river management activities 

MRM1—Conduct surveys and research to better identify 
covered and evaluation species habitat requirements 

MRM2—Monitor and adaptively manage created covered 
and evaluation species habitats 

MRM5—Monitor selenium levels in created backwater and 
marsh land cover types, and study the effect of selenium 
released as a result of dredging activities 

BLRA1—Create 130 acres of California black rail habitat 

CMM1—Reduce risk of loss of created habitat to wildfire 

CMM2—Replace created habitat affected by wildfire 

BLRA2—Maintain existing important California black rail 
habitat areas 

future Federal listing of 
the species.  
Implementation of these 
measures would benefit 
the California black rail 
by increasing the 
amount of new habitat 
in the LCR MSCP 
planning area by 27 
acres in addition to 
replacing the extent of 
impacted habitat. 
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Table 2.1-3.  Summary of Impacts on Covered and Evaluation Species and Estimated Level of Take Associated with Implementation 
of Flow- and Non-Flow-Related Covered Activities and the Conservation Plan  

Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts Summary of Expected 
Outcomes 

Yellow-
billed 
cuckoo 

 Loss of up to 1,425 acres of habitat 
associated with implementation of 
flow-related covered activities 

 Periodic establishment and loss of 
habitat within the full pool elevation of 
Lake Mead as a result of fluctuations in 
reservoir elevation  

 Loss of up to 99 acres of habitat associ-
ated with implementation of Federal 
non-flow-related covered activitiesa 

 Potential for loss of up to 10 acres of 
degraded, low-value habitat associated 
with non-Federal, non-flow-related, 
habitat restoration and habitat 
management activities 

 Potential for incidental take of individ-
uals from activities that create covered 
species habitats in land cover types not 
considered to be habitat for the species, 
but where some transitory or minor 
use of the land cover type does occurb 

 Harassment of individuals associated 
with operation of equipment and other 
activities related to implementing non-
flow-related covered activities and the 
LCR MSCP Conservation Plan 

 Potential for mortality of a small num-
ber of individuals associated with non-
flow-related covered activities over the 
term of the LCR MSCP 

AMM1—To the extent practicable, avoid and minimize 
impacts of implementing the LCR MSCP on existing covered 
species habitats   

AMM2—Avoid impacts of flow-related covered activities on 
covered species habitats at Topock Marsh 

AMM3—To the extent practicable, avoid and minimize 
disturbance of covered bird species during the breeding 
season 

AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission 
facilities on covered species in the LCR MSCP planning area 

AMM6—Avoid or minimize impacts on covered species 
habitats during dredging, bank stabilization activities and 
other river management activities 

MRM1—Conduct surveys and research to better identify 
covered and evaluation species habitat requirements 

MRM2—Monitor and adaptively manage created covered 
and evaluation species habitats 

YBCU1—Create 4,050 acres of yellow-billed cuckoo habitat 

CMM1—Reduce risk of loss of created habitat to wildfire 

CMM2—Replace created habitat affected by wildfire 

YBCU2—Maintain existing important yellow-billed cuckoo 
habitat areas 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate 
adverse effects of 
covered activities and 
LCR MSCP 
implementation on the 
yellow-billed cuckoo, 
and reduce the 
likelihood of future 
Federal listing of the 
species.  Implementation 
of these measures would 
benefit the yellow-billed 
cuckoo by increasing the 
amount of new habitat 
in the LCR MSCP 
planning area by 2,516 
acres in addition to 
replacing the extent of 
impacted habitat. 
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Table 2.1-3.  Summary of Impacts on Covered and Evaluation Species and Estimated Level of Take Associated with Implementation 
of Flow- and Non-Flow-Related Covered Activities and the Conservation Plan  

Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts Summary of Expected 
Outcomes 

 Loss of up to 161 acres of habitat 
associated with implementation of 
flow-related covered activities 

 Loss of up to 590 acres of habitat 
associated with implementation of 
Federal non-flow-related covered 
activitiesa 

 Potential for incidental take of 
individuals from activities that create 
covered species habitats in land cover 
types not considered to be habitat for 
the species, but where some transitory 
or minor use of the land cover type 
does occurb 

 Harassment of individuals associated 
with operation of equipment and other 
activities related to implementing non-
flow-related covered activities and the 
LCR MSCP Conservation Plan 

 Potential for direct mortality of a small 
number of individuals associated with 
implementation of non-flow-related 
covered activities over the term of the 
LCR MSCP 

Elf owl  Loss of up to 1,425 acres of habitat 
associated with implementation of 
flow-related covered activities 

 Loss of up to 99 acres of habitat 

AMM1—To the extent practicable, avoid and minimize 
impacts of implementing the LCR MSCP on existing covered 
species habitats   

AMM3—To the extent practicable, avoid and minimize 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate 
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Table 2.1-3.  Summary of Impacts on Covered and Evaluation Species and Estimated Level of Take Associated with Implementation 
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Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts Summary of Expected 
Outcomes 

associated with implementation of 
Federal non-flow-related covered 
activitiesa 

 Potential for loss of up to 10 acres of 
degraded, low-value habitat associated 
with non-Federal, non-flow-related, 
habitat restoration and habitat 
management activities 

 Potential for incidental take of 
individuals from activities that create 
covered species habitats in land cover 
types not considered to be habitat for 
the species, but where some transitory 
or minor use of the land cover type 
does occurb 

 Harassment of individuals associated 
with operation of equipment and other 
activities related to implementing non-
flow-related covered activities and the 
LCR MSCP Conservation Plan 

 Potential for direct mortality of a small 
number of individuals associated with 
implementation of non-flow-related 
covered activities over the term of the 
LCR MSCP 

disturbance of covered bird species during the breeding 
season 

AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission 
facilities on covered species in the LCR MSCP planning area 

AMM6—Avoid or minimize impacts on covered species 
habitats during dredging, bank stabilization activities and 
other river management activities 

MRM1—Conduct surveys and research to better identify 
covered and evaluation species habitat requirements 

MRM2—Monitor and adaptively manage created covered 
and evaluation species habitats 

MRM3—Conduct research to determine and address the 
effects of nest site competition with European starlings on 
reproduction of covered species 

ELOW1—Create 1,784 acres of elf owl habitat 

ELOW2—Install elf owl nest boxes 

CMM1—Reduce risk of loss of created habitat to wildfire 

CMM2—Replace created habitat affected by wildfire 

adverse effects of 
covered activities and 
LCR MSCP 
implementation on the 
elf owl, and reduce the 
likelihood of future 
Federal listing of the 
species.  Implementation 
of these measures would 
benefit the elf owl by 
increasing the amount of 
new habitat in the LCR 
MSCP planning area by 
1,033 acres in addition to 
replacing the extent of 
impacted habitat. 
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Table 2.1-3.  Summary of Impacts on Covered and Evaluation Species and Estimated Level of Take Associated with Implementation 
of Flow- and Non-Flow-Related Covered Activities and the Conservation Plan  

Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts Summary of Expected 
Outcomes 

Gilded 
flicker 

 Loss of up to 819 acres of habitat 
associated with implementation of 
flow-related covered activities 

 Loss of up to 26 acres of habitat 
associated with implementation of 
Federal non-flow-related covered 
activitiesa 

 Potential for loss of up to 10 acres of 
degraded, low-value habitat associated 
with non-Federal, non-flow-related, 
habitat restoration and habitat 
management activities 

 Potential for incidental take of 
individuals from activities that create 
covered species habitats in land cover 
types not considered to be habitat for 
the species, but where some transitory 
or minor use of the land cover type 
does occurb 

 Harassment of individuals associated 
with operation of equipment and other 
activities related to implementing non-
flow-related covered activities and the 
LCR MSCP Conservation Plan 

 Potential for direct mortality of a small 
number of individuals associated with 
implementation of non-flow-related 
covered activities over the term of the 
LCR MSCP 

AMM1—To the extent practicable, avoid and minimize 
impacts of implementing the LCR MSCP on existing covered 
species habitats   

AMM2—Avoid impacts of flow-related covered activities on 
covered species habitats at Topock Marsh 

AMM3—To the extent practicable, avoid and minimize 
disturbance of covered bird species during the breeding 
season 

AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission 
facilities on covered species in the LCR MSCP planning area 

AMM6—Avoid or minimize impacts on covered species 
habitats during dredging, bank stabilization activities and 
other river management activities 

MRM1—Conduct surveys and research to better identify 
covered and evaluation species habitat requirements 

MRM2—Monitor and adaptively manage created covered 
and evaluation species habitats 

MRM3—Conduct research to determine and address the 
effects of nest site competition with European starlings on 
reproduction of covered species 

GIFL1—Create 4,050 acres of gilded flicker habitat 

GIFL2—Install artificial snags to provide gilded flicker nest 
sites 

CMM1—Reduce risk of loss of created habitat to wildfire 

CMM2—Replace created habitat affected by wildfire 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate 
adverse effects of 
covered activities and 
LCR MSCP 
implementation on the 
gilded flicker, and 
reduce the likelihood of 
future Federal listing of 
the species.  
Implementation of these 
measures would benefit 
the gilded flicker by 
increasing the amount of 
new habitat in the LCR 
MSCP planning area by 
2,516 acres in addition to 
replacing the extent of 
impacted habitat. 
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Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts Summary of Expected 
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Gila 
woodpecker 

 Loss of up to 1,890 acres of habitat 
associated with implementation of 
flow-related covered activities 

 Periodic establishment and loss of 
habitat within the full pool elevation of 
Lake Mead as a result of fluctuations in 
reservoir elevation  

 Loss of up to 714 acres of habitat 
associated with implementation of 
Federal non-flow-related covered 
activitiesa 

 Potential for loss of up to 10 acres of 
degraded, low-value habitat associated 
with non-Federal, non-flow-related, 
habitat restoration and habitat 
management activities 

 Potential for incidental take of 
individuals from activities that create 
covered species habitats in land cover 
types not considered to be habitat for 
the species, but where some transitory 
or minor use of the land cover type 
does occurb 

 Harassment of individuals associated 
with operation of equipment and other 
activities related to implementing non-
flow-related covered activities and the 
LCR MSCP Conservation Plan 

AMM1—To the extent practicable, avoid and minimize 
impacts of implementing the LCR MSCP on existing covered 
species habitats   

AMM3—To the extent practicable, avoid and minimize 
disturbance of covered bird species during the breeding 
season 

AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission 
facilities on covered species in the LCR MSCP planning area 

AMM6—Avoid or minimize impacts on covered species 
habitats during dredging, bank stabilization activities and 
other river management activities 

MRM1—Conduct surveys and research to better identify 
covered and evaluation species habitat requirements 

MRM2—Monitor and adaptively manage created covered 
and evaluation species habitats 

MRM3—Conduct research to determine and address the 
effects of nest site competition with European starlings on 
reproduction of covered species 

GIWO1—Create 1,702 acres of Gila woodpecker habitat 

GIWO2—Install artificial snags to provide Gila woodpecker 
nest sites 

CMM1—Reduce risk of loss of created habitat to wildfire 

CMM2—Replace created habitat affected by wildfire 

 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate 
adverse effects of 
covered activities and 
LCR MSCP 
implementation on the 
Gila woodpecker, and 
reduce the likelihood of 
future Federal listing of 
the species.  
Implementation of these 
measures would benefit 
the gilded flicker by 
increasing the amount of 
new habitat in the LCR 
MSCP planning area by 
847 acres in addition to 
replacing the extent of 
impacted habitat. 
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Table 2.1-3.  Summary of Impacts on Covered and Evaluation Species and Estimated Level of Take Associated with Implementation 
of Flow- and Non-Flow-Related Covered Activities and the Conservation Plan  

Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts Summary of Expected 
Outcomes 

 Potential for direct mortality of a small 
number of individuals associated with 
implementation of non-flow-related 
covered activities over the term of the 
LCR MSCP 

Vermilion 
flycatcher 

 Loss of up to 1,654 acres of habitat 
associated with implementation of 
flow-related covered activities 

 Periodic establishment and loss of 
habitat within the full pool elevation of 
Lake Mead as a result of fluctuations in 
reservoir elevation  

 Loss of up to 1,309 acres of habitat 
associated with implementation of 
Federal non-flow-related covered 
activitiesa,c 

 Potential for loss of up to 20 acres of 
degraded, low-value habitat associated 
with non-Federal, non-flow-related, 
habitat restoration and habitat 
management activities 

 Potential for incidental take of 
individuals from activities that create 
covered species habitats in land cover 
types not considered to be habitat for 
the species, but where some transitory 
or minor use of the land cover type 
does occurb 

AMM1—To the extent practicable, avoid and minimize 
impacts of implementing the LCR MSCP on existing covered 
species habitats   

AMM2—Avoid impacts of flow-related covered activities on 
covered species habitats at Topock Marsh 

AMM3—To the extent practicable, avoid and minimize 
disturbance of covered bird species during the breeding 
season 

AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission 
facilities on covered species in the LCR MSCP planning area 

AMM6—Avoid or minimize impacts on covered species 
habitats during dredging, bank stabilization activities and 
other river management activities 

MRM1—Conduct surveys and research to better identify 
covered and evaluation species habitat requirements 

MRM2—Monitor and adaptively manage created covered 
and evaluation species habitats 

MRM4—Conduct research to determine and address the 
effects of brown-headed cowbird nest parasitism on 
reproduction of covered species 

VEFL1—Create 5,208 acres of vermilion flycatcher habitat 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate 
adverse effects of 
covered activities and 
LCR MSCP 
implementation on the 
vermilion flycatcher, 
and reduce the 
likelihood of future 
Federal listing of the 
species.  Implementation 
of these measures would 
benefit the vermilion 
flycatcher by increasing 
the amount of new 
habitat in the LCR 
MSCP planning area by 
2,594 acres in addition to 
replacing the extent of 
impacted habitat. 
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Table 2.1-3.  Summary of Impacts on Covered and Evaluation Species and Estimated Level of Take Associated with Implementation 
of Flow- and Non-Flow-Related Covered Activities and the Conservation Plan  

Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts Summary of Expected 
Outcomes 

 Harassment of individuals associated 
with operation of equipment and other 
activities related to implementing non-
flow-related covered activities and the 
LCR MSCP Conservation Plan 

 Potential for direct mortality of a small 
number of individuals associated with 
implementation of non-flow-related 
covered activities over the term of the 
LCR MSCP 

CMM1—Reduce risk of loss of created habitat to wildfire 

CMM2—Replace created habitat affected by wildfire 

Arizona 
Bell’s vireo 

 Loss of up to 2,929 acres of habitat 
associated with implementation of 
flow-related covered activities 

 Periodic establishment and loss of 
habitat within the full pool elevation of 
Lake Mead as a result of fluctuations in 
reservoir elevation  

 Loss of up to 183 acres of habitat 
associated with implementation of 
Federal non-flow-related covered 
activitiesa 

 Potential for loss of up to 10 acres of 
degraded, low-value habitat associated 
with non-Federal, non-flow-related, 
habitat restoration and habitat 
management activities 

 Potential for incidental take of 
individuals from activities that create 

AMM1—To the extent practicable, avoid and minimize 
impacts of implementing the LCR MSCP on existing covered 
species habitats   

AMM2—Avoid impacts of flow-related covered activities on 
covered species habitats at Topock Marsh 

AMM3—To the extent practicable, avoid and minimize 
disturbance of covered bird species during the breeding 
season 

AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission 
facilities on covered species in the LCR MSCP planning area 

AMM6—Avoid or minimize impacts on covered species 
habitats during dredging, bank stabilization activities and 
other river management activities 

MRM1—Conduct surveys and research to better identify 
covered and evaluation species habitat requirements 

 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate 
adverse effects of 
covered activities and 
LCR MSCP 
implementation on the 
Arizona Bell’s vireo. 
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Table 2.1-3.  Summary of Impacts on Covered and Evaluation Species and Estimated Level of Take Associated with Implementation 
of Flow- and Non-Flow-Related Covered Activities and the Conservation Plan  

Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts Summary of Expected 
Outcomes 

covered species habitats in land cover 
types not considered to be habitat for 
the species, but where some transitory 
or minor use of the land cover type 
does occurb 

 Harassment of individuals associated 
with operation of equipment and other 
activities related to implementing non-
flow-related covered activities and the 
LCR MSCP Conservation Plan 

 Potential for direct mortality of 
individuals associated with 
implementation of non-flow-related 
covered activities over the term of the 
LCR MSCP 

MRM2—Monitor and adaptively manage created covered 
and evaluation species habitats 

MRM4—Conduct research to determine and address the 
effects of brown-headed cowbird nest parasitism on 
reproduction of covered species 

BEVI1—Create 2,983 acres of Arizona Bell’s vireo habitat 

CMM1—Reduce risk of loss of created habitat to wildfire 

CMM2—Replace created habitat affected by wildfire 
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Table 2.1-3.  Summary of Impacts on Covered and Evaluation Species and Estimated Level of Take Associated with Implementation 
of Flow- and Non-Flow-Related Covered Activities and the Conservation Plan  

Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts Summary of Expected 
Outcomes 

Sonoran 
yellow 
warbler 

 Loss of up to 161 acres of habitat 
associated with implementation of 
flow-related covered activities 

 Periodic establishment and loss of 
habitat within the full pool elevation of 
Lake Mead as a result of fluctuations in 
reservoir elevation  

 Loss of up to 14 acres of habitat 
associated with implementation of 
Federal non-flow-related covered 
activitiesa 

 Potential for incidental take of 
individuals from activities that create 
covered species habitats in land cover 
types not considered to be habitat for 
the species, but where some transitory 
or minor use of the land cover type 
does occurb 

 Harassment of individuals associated 
with operation of equipment and other 
activities related to implementing non-
flow-related covered activities and the 
LCR MSCP Conservation Plan 

 Potential for direct mortality of a small 
number of individuals associated with 
implementation of non-flow-related 
covered activities over the term of the 
LCR MSCP 

AMM1—To the extent practicable, avoid and minimize 
impacts of implementing the LCR MSCP on existing covered 
species habitats   

AMM2—Avoid impacts of flow-related covered activities on 
covered species habitats at Topock Marsh 

AMM3—To the extent practicable, avoid and minimize 
disturbance of covered bird species during the breeding 
season 

AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission 
facilities on covered species in the LCR MSCP planning area 

AMM6—Avoid or minimize impacts on covered species 
habitats during dredging, bank stabilization activities and 
other river management activities 

MRM1—Conduct surveys and research to better identify 
covered and evaluation species habitat requirements 

MRM2—Monitor and adaptively manage created covered 
and evaluation species habitats 

MRM4—Conduct research to determine and address the 
effects of brown-headed cowbird nest parasitism on 
reproduction of covered species 

YWAR1—Create 4,050 acres of Sonoran yellow warbler 
habitat 

CMM1—Reduce risk of loss of created habitat to wildfire 

CMM2—Replace created habitat affected by wildfire 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate 
adverse effects of 
covered activities and 
LCR MSCP 
implementation on the 
Sonoran yellow warbler, 
and reduce the 
likelihood of future 
Federal listing of the 
species.  Implementation 
of these measures would 
benefit the Sonoran 
yellow warbler by 
increasing the amount of 
new habitat in the LCR 
MSCP planning area by 
928 acres in addition to 
replacing the extent of 
impacted habitat.  
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Table 2.1-3.  Summary of Impacts on Covered and Evaluation Species and Estimated Level of Take Associated with Implementation 
of Flow- and Non-Flow-Related Covered Activities and the Conservation Plan  

Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts Summary of Expected 
Outcomes 

Summer 
tanager 

 Loss of up to 128 acres of habitat 
associated with implementation of 
Federal non-flow-related covered 
activitiesa 

 Harassment of individuals associated 
with operation of equipment and other 
activities related to implementing non-
flow-related covered activities and the 
LCR MSCP Conservation Plan 

 Potential for direct mortality of 
individuals associated with 
implementation of non-flow-related 
covered activities and the LCR MSCP 
over the term of the LCR MSCP 

AMM1—To the extent practicable, avoid and minimize 
impacts of implementing the LCR MSCP on existing covered 
species habitats   

AMM3—To the extent practicable, avoid and minimize 
disturbance of covered bird species during the breeding 
season 

AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission 
facilities on covered species in the LCR MSCP planning area 

AMM6—Avoid or minimize impacts on covered species 
habitats during dredging, bank stabilization activities and 
other river management activities 

MRM1—Conduct surveys and research to better identify 
covered and evaluation species habitat requirements 

MRM2—Monitor and adaptively manage created covered 
and evaluation species habitats 

MRM4—Conduct research to determine and address the 
effects of brown-headed cowbird nest parasitism on 
reproduction of covered species 

SUTA1—Create 602 acres of summer tanager habitat 

CMM1—Reduce risk of loss of created habitat to wildfire 

CMM2—Replace created habitat affected by wildfire 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate 
adverse effects of 
covered activities and 
LCR MSCP 
implementation on the 
summer tanager, and 
reduce the likelihood of 
future Federal listing of 
the species.  
Implementation of these 
measures would benefit  
the summer tanager by 
increasing the amount of 
new habitat in the LCR 
MSCP planning area by 
427 acres in addition to 
replacing the extent of 
impacted habitat. 

Flat-tailed 
horned 
lizard  

 Potential temporary disturbance of 
habitat associated with the creation of 
habitat and habitat management 
activities. 

AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission 
facilities on covered species in the LCR MSCP planning area 

FTHL1—Acquire and protect 230 acres of existing 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
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Table 2.1-3.  Summary of Impacts on Covered and Evaluation Species and Estimated Level of Take Associated with Implementation 
of Flow- and Non-Flow-Related Covered Activities and the Conservation Plan  

Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts Summary of Expected 
Outcomes 

 Harassment of individuals associated 
with operation of equipment and other 
activities related to implementing non-
flow-related covered activities and the 
LCR MSCP Conservation Plan 

 Potential for direct mortality of 
individuals associated with 
implementation of non-flow-related 
covered activities over the term of the 
LCR MSCP 

unprotected occupied flat-tailed horned lizard habitat 

FTHL2—Implement conservation measures to avoid or 
minimize take of flat-tailed horned lizard 

and fully mitigate 
adverse effects of 
covered activities and 
LCR MSCP 
implementation on the 
flat-tailed horned lizard. 

Relict 
leopard frog 

 Loss of up to 85 acres of habitat 
associated with implementation of 
flow-related covered activities 

 Periodic loss of transitory Colorado 
River and Virgin River channel habitat 
that may be present in Lake Mead 
when the reservoir is below full pool 
elevation and lost when reservoir 
elevations are raised 

 Potential temporary disturbance of 
habitat associated with the creation of 
habitat and habitat management 
activities 

 Potential for entrainment of 
individuals at diversions over the term 
of the LCR MSCP 

 Harassment of individuals associated 
with operation of equipment and other 

RLFR1—Provide funding to support existing relict leopard 
frog conservation programs 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate 
adverse effects of 
covered activities and 
LCR MSCP 
implementation on the 
relict leopard frog, and 
reduce the likelihood of 
future Federal listing of 
the species. 
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Table 2.1-3.  Summary of Impacts on Covered and Evaluation Species and Estimated Level of Take Associated with Implementation 
of Flow- and Non-Flow-Related Covered Activities and the Conservation Plan  

Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts Summary of Expected 
Outcomes 

activities related to implementing non-
flow-related covered activities and the 
LCR MSCP Conservation Plan 

 Potential for direct mortality of 
individuals associated with 
implementation of non-flow-related 
covered activities over the term of the 
LCR MSCP 

Flannel-
mouth 
sucker 

 Loss of up to 172 acres of habitat 
associated with implementation of 
flow-related covered activities 

 Loss of up to 50 acres of habitat associ-
ated with implementation of Federal 
non-flow-related covered activities 

 Potential disturbance of or loss of a 
small, unquantifiable amount of 
habitat associated with the creation of 
habitat and habitat management 
activities 

 Harassment of individuals associated 
with operation of equipment and other 
activities related to implementing non-
flow-related covered activities and the 
LCR MSCP Conservation Plan 

 Potential for direct mortality of 
individuals associated with 
implementation of non-flow-related 
covered activities over the term of the 
LCR MSCP 

AMM1—To the extent practicable, avoid and minimize 
impacts of implementing the LCR MSCP on existing covered 
species habitats   
AMM4—Minimize contaminant loads in runoff and return 
irrigation flows from LCR MSCP created habitats to the LCR 
AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission 
facilities on covered species in the LCR MSCP planning area 
AMM6—Avoid or minimize impacts on covered species 
habitats during dredging, bank stabilization activities and 
other river management activities 
MRM2—Monitor and adaptively manage created covered 
and evaluation species habitats 
MRM5—Monitor selenium levels in created backwater and 
marsh land cover types, and study the effect of selenium 
released as a result of dredging activities 
FLSU1—Create 85 acres of flannelmouth sucker habitat 
FLSU2—Provide funding to support existing flannelmouth 
sucker conservation programs 
FLSU3—Assess flannelmouth sucker management needs and 
develop management strategies 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate 
adverse effects of 
covered activities and 
LCR MSCP 
implementation on the 
flannelmouth sucker, 
and reduce the 
likelihood of future 
Federal listing of the 
species. 
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Table 2.1-3.  Summary of Impacts on Covered and Evaluation Species and Estimated Level of Take Associated with Implementation 
of Flow- and Non-Flow-Related Covered Activities and the Conservation Plan  

Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts Summary of Expected 
Outcomes 

MacNeill’s 
sootywing 
skipper 

 Potential for direct mortality of 
individuals associated with 
implementation of flow-related 
covered activities over the term of the 
LCR MSCP 

AMM1—To the extent practicable, avoid and minimize 
impacts of implementing the LCR MSCP on existing covered 
species habitats 

AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission 
facilities on covered species in the LCR MSCP planning area 

MRM2—Monitor and adaptively manage created covered 
and evaluation species habitats 

MNSW1—Conduct surveys and research to locate MacNeill’s 
sootywing skipper habitat and to better define its habitat 
requirements 

MNSW2—Create at least 222 acres of MacNeill’s sootywing 
skipper habitat 

CMM1—Reduce risk of loss of created habitat to wildfire 

CMM2—Replace created habitat affected by wildfire 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate 
adverse effects of 
covered activities and 
LCR MSCP 
implementation on the 
MacNeill’s sootywing 
skipper. 

Sticky 
buckwheat 

 Potential for direct mortality of 
individuals associated with 
implementation of flow-related 
covered activities over the term of the 
LCR MSCP 

STBU1—Provide funding to support existing sticky 
buckwheat conservation programs 

Implementation of 
conservation measures 
achieves the goal to 
avoid, minimize, and 
fully mitigate adverse 
effects of covered 
activities and LCR 
MSCP implementation 
and reduce likelihood of 
future Federal listing of 
the species. 
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Table 2.1-3.  Summary of Impacts on Covered and Evaluation Species and Estimated Level of Take Associated with Implementation 
of Flow- and Non-Flow-Related Covered Activities and the Conservation Plan  

Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts Summary of Expected 
Outcomes 

Threecorner 
milkvetch 

 Potential for direct mortality of 
individuals associated with 
implementation of flow-related 
covered activities over the term of the 
LCR MSCP 

THMI1—Provide funding to support existing threecorner 
milkvetch conservation programs 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate 
adverse effects of 
covered activities and 
LCR MSCP 
implementation on the 
threecorner milkvetch, 
and reduce the 
likelihood of future 
Federal listing of the 
species. 

EVALUATION SPECIES 

California 
leaf-nosed 
bat (roosting 
habitat) 

 Potential for likely small, 
unmeasurable, effects on the 
production and abundance of insect 
prey associated with implementation 
of flow-related activities 

MRM1—Conduct surveys and research to better identify 
covered and evaluation species habitat requirements 

MRM2—Monitor and adaptively manage created covered 
and evaluation species habitats 

CLNB1—Conduct surveys to locate California leaf-nosed bat 
roost sites  

CLNB2—Create covered species habitat near California leaf-
nosed bat roost sites 

CMM1—Reduce risk of loss of created habitat to wildfire 

CMM2—Replace created habitat affected by wildfire 

Implementation of the 
conservation measures 
would fully mitigate 
flow-related impacts, if 
any, on the diversity and 
production of insects.  In 
addition, 
implementation of 
survey and research 
conservation measures 
would provide 
important information 
for use in developing 
future conservation 
efforts for this species. 
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Table 2.1-3.  Summary of Impacts on Covered and Evaluation Species and Estimated Level of Take Associated with Implementation 
of Flow- and Non-Flow-Related Covered Activities and the Conservation Plan  

Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts Summary of Expected 
Outcomes 

Pale 
Townsend’s 
big-eared 
bat (roosting 
habitat) 

 No impacts expected MRM1—Conduct surveys and research to better identify 
covered and evaluation species habitat requirements 

MRM2—Monitor and adaptively manage created covered 
and evaluation species habitats 

PTBB1—Conduct surveys to locate pale Townsend’s big-
eared bat roost sites 

PTBB2— Create covered species habitat near pale 
Townsend’s big-eared bat roost sites 

CMM1—Reduce risk of loss of created habitat to wildfire 

CMM2—Replace created habitat affected by wildfire 

Implementation of the 
conservation measures 
would fully mitigate 
flow-related impacts, if 
any, on the diversity and 
production of insects. In 
addition, 
implementation of 
survey and research 
conservation measures 
will provide important 
information for use in 
developing future 
conservation efforts for 
this species. 

Colorado 
River toad 

 No impacts expected CRTO1—Conduct research to better define the distribution, 
habitat requirements, and factors that are limiting the 
distribution of the Colorado River toad 

CRTO2—Protect existing unprotected occupied Colorado 
River toad habitat 

CRTO3—Conduct research to determine feasibility of 
establishing the Colorado River toad in unoccupied habitat 

Implementation of the 
conservation measures 
would provide 
information necessary 
for successful 
management to 
maintain and increase 
the abundance of the 
Colorado River toad 
throughout its range. 

Lowland 
leopard frog 

 No impacts expected LLFR1— Conduct research to better define the distribution, 
habitat requirements, and factors that are limiting the 
distribution of the lowland leopard frog 

LLFR2—Protect existing unprotected occupied lowland 
leopard frog habitat 

Implementation of the 
conservation measures 
would provide 
information necessary 
for successful 
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Table 2.1-3.  Summary of Impacts on Covered and Evaluation Species and Estimated Level of Take Associated with Implementation 
of Flow- and Non-Flow-Related Covered Activities and the Conservation Plan  

Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts Summary of Expected 
Outcomes 

LLFR3— Conduct research to determine feasibility of 
establishing the lowland leopard frog in unoccupied habitat 

management to 
maintain and increase 
the abundance of 
lowland leopard frogs 
throughout its range. 

a The estimated effects on covered species habitats that would result from implementation of the Federal non-flow-related covered activities addressed in the LCR 
MSCP BA.  The amount of land cover types to be created to provide covered species habitats described in section 2.1.1 includes the creation of sufficient land 
cover to provide covered species habitat to mitigate both the impacts of implementing the LCR MSCP HCP and the Federal non-flow-related activities on 
covered species habitats. 

b The LCR MSCP currently estimates that about two-thirds of LCR MSCP created habitat would be created on agricultural lands (5,045 acres), including 
associated infrastructure (estimated to be 1 percent of all habitat created, or 81 acres).  Agricultural lands provide little or no habitat value for covered and 
evaluation species.  
The LCR MSCP impact assessment also assumes that up to 512 acres of existing degraded or former marsh that may provide low-value habitat could be 
converted to create fully functioning marsh that provides high-value Yuma clapper rail, western least bittern, California black rail, and Colorado River cotton rat 
habitat.  Up to 360 acres of existing degraded or former backwaters could also be converted to create fully functioning backwaters that provide high-value habitat 
for the bonytail, razorback sucker, and flannelmouth sucker.  Conversion of existing degraded or former marsh and backwaters to create habitat for these species, 
however, would not result in a loss of existing habitat.  
The remainder of LCR MSCP habitat (currently estimated to be 2,377 acres) would be created on additional lands that may support some transitory or minor 
level of use (e.g., saltcedar and saltcedar-dominated land cover types) by individuals of one or more covered species, but are not considered to be habitat.  These 
land cover types would be lost and replaced with habitats designed to be of higher value for the covered species.  Implementation of the avoidance and 
minimization measures described in section 2.1.1.5, however, would reduce the likelihood of incidental take of covered species that could be associated with 
removal of these land cover types.  

c Includes 610 acres of honey mesquite IV that provides Arizona Bell’s vireo habitat that could be converted to agricultural uses and that are covered under the 
LCR MSCP.  Up to an additional 3,832 acres of honey mesquite IV that provides habitat could be removed by Federal non-flow-related activities, however, these 
activities and resultant impacts are not covered under the LCR MSCP. 
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The LCR MSCP has a commitment to use scientific information, scientific methods, principles, 1 
and standards to implement the Conservation Plan throughout the term of the LCR MSCP.  This 2 
science-based strategy for implementing the LCR MSCP primarily applies to four major 3 
elements of the Conservation Plan:  fish augmentation, habitat creation, monitoring and 4 
research, and adaptive management.  The LCR MSCP planning processes for implementing 5 
conservation measures would incorporate both internal and external science review. 6 

Internal reviews would focus on cost effectiveness of techniques for implementing conservation 7 
measures, chronology of implementation, and inter-relationships of Conservation Plan 8 
components.  Internal reviews would consider the following: 9 

• The current knowledge of the ecology and life requirements of covered species;  10 

• Knowledge gained through applied research undertaken by the LCR MSCP and others; 11 
and  12 

• The effectiveness of conservation measures and the status of the species and their 13 
habitats, including the results and progress of concurrent research, conservation, 14 
restoration, and recovery programs for LCR MSCP covered species undertaken 15 
elsewhere in the Colorado River Basin.   16 

External reviews would be conducted by recognized experts in the field of study or program 17 
under review.  The need for and timing of external review of specific elements of the LCR 18 
MSCP would be determined by the Program Manager and the number of reviewers required 19 
would be determined by the complexity of the LCR MSCP element under review.   20 

Baseline conditions would be assessed before implementing conservation measures that create 21 
covered species habitats, augment populations, or other species-specific conservation measures 22 
(e.g., control brown-headed cowbirds to reduce the incidence of nest parasitism).  This 23 
assessment of baseline conditions would provide the basis for assessing the success of 24 
conservation measures.  Methods to implement conservation measures would be developed 25 
based on the best available scientific information, the efficacy of the methods would be 26 
monitored during implementation, and the effectiveness of the conservation measures would be 27 
monitored following implementation.  Ineffective measures would be evaluated and, if feasible, 28 
modified to improve their effectiveness.  Where conservation measures cannot be effectively 29 
modified, replacement conservation measures would be developed and implemented. 30 

2.1.1.2 Geographic Scope of the Project 31 

This alternative would be implemented in the planning area, which is the historic floodplain of 32 
the LCR, from Lake Mead to the SIB between the United States and Mexico and areas with 33 
elevations up to and including the full pool elevations of Lake Mead, Lake Mohave, and Lake 34 
Havasu (Figure 1.1-1).  The historic floodplain includes all lands that are or have been affected 35 
by the meandering or regulated flows of the Colorado River, which historically have been 36 
confined by the change in elevation that forms the adjoining uplands.  The full pool elevation of 37 
Lake Mead is defined by water surface elevation 1,229 feet National Geodetic Vertical Datum 38 
(NGVD).  The full pool elevation of Lake Mohave is defined by surface water elevation 647 feet 39 
NGVD.  The full pool elevation of Lake Havasu is defined by surface water elevation 450 feet 40 
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NGVD.  These reservoir full pool surface elevations correspond to the top of the respective 1 
spillway gates (USBR 1981).   2 

The planning area is located within seven counties in the states of Arizona, California, and 3 
Nevada:  La Paz, Mohave, and Yuma counties in Arizona; Imperial, Riverside and San 4 
Bernardino counties in California; and Clark County in Nevada.  It comprises approximately 5 
720,000 acres, including open water, and consists of Federal, state, tribal, and privately owned 6 
lands, as shown in Table 2.1-4.  This table does not include acreage for open water areas. 7 

Table 2.1-4.  Land Ownership in the Planning Area 8 

River Reach (acres) 
Land Owner 

1 2 3 4 5 6 7 TOTAL 

U.S. Bureau of Reclamation 0 0 18 0 0 0 0 18 

U.S. Fish & Wildlife Service 0 0 20,615 16,672 10,791 497 0 48,575 

National Park Service 57,068 12,189 115 0 0 0 0 69,372 

Tribal Land 1,775 0 29,118 145,901 0 11,057 1,704 189,555 

Bureau of Land 
Management 

0 0 7,379 12,959 2,312 9,118 911 32,679 

State 0 0 8,841 5,055 1,630 5,327 1,612 22,465 

Private 148 2,892 24,242 109,342 2,091 36,756 57,576 233,047 
Total 58,991 15,081 90,310 289,929 16,824 62,755 61,803 595,693 
Note:  Acreage does not include open water. 

For purposes of this analysis, the portion of the LCR in the planning area is divided into seven 9 
reaches.  Water surface elevations and river miles (RM) used in defining these reaches are based 10 
on maps developed by Reclamation (USBR 1976)1.  The reaches are shown on Figures 2.1-1 to 11 
2.1-7 and described below:   12 

• Reach 1:  from Separation Canyon in the lower end of the Grand Canyon to Hoover Dam, 13 
including Lake Mead up to full-pool elevation. 14 

• Reach 2:  from Hoover Dam to Davis Dam (RM 276), including Lake Mohave up to full-15 
pool elevation.   16 

• Reach 3:  from Davis Dam (RM 276) to Parker Dam (RM 192.3), including Lake Havasu 17 
up to full-pool elevation.   18 

• Reach 4:  from Parker Dam (RM 192.3) to Adobe Ruin and Reclamation’s Cibola Gage 19 
(RM 87.3) at the lower end of Reclamation’s maintenance Cibola Division. 20 

• Reach 5:  from Reclamation Cibola Gage (RM 87.3) to Imperial Dam (RM 49.2). 21 

                                                      
1   River miles are numbered along the thalweg of the LCR channel south to north starting with RM 0.0 at the SIB with Mexico. 

Backwaters are identified by river mile by using the first letter of the state the backwater is located in (Arizona, California, or 
Nevada) and the river mile distance from the SIB to the point of connection between the backwater and the river (e.g., C60.7). 
Dam locations are noted at their respective river miles. 
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• Reach 6:  from Imperial Dam (RM 49.2) to the NIB (RM 23.1) between the United States 1 
and Mexico. 2 

• Reach 7:  portion of the LCR from the NIB (RM 23.1) to the SIB (RM 0.0) within the 3 
United States. 4 

A certain amount of conservation would be implemented within specific river reaches, as 5 
follows: 6 

• The created backwaters would be located in Reaches 3–6; at least 90 acres would be 7 
created in Reaches 3 and 4 with water depth, vegetation, and substrate characteristics 8 
that provide bonytail habitat.  At least 85 acres would be created in Reach 3 with water 9 
depth, vegetation, and substrate characteristics that provide the elements of 10 
flannelmouth sucker habitat.  Additional habitat could also be provided depending on 11 
the extent of connected backwaters that are established for the razorback sucker in 12 
Reach 3.   13 

• Within the range of the MacNeill’s sootywing skipper (Reaches 1–4), honey mesquite 14 
would be planted with quailbush to create the honey mesquite–quailbush interface that 15 
provides habitat for this species. 16 

• The created cottonwood-willow land cover would include 76 acres in Reaches 6 and 7 to 17 
provide habitat for the Yuma hispid cotton rat; 600 acres would be created in Reaches 3-18 
5 to provide habitat for the elf owl; 4,050 acres would be created in Reaches 3-6 to 19 
provide habitat for the gilded flicker; and 1,702 acres would be created in Reaches 3-6 to 20 
provide habitat for Gila woodpecker.  Note that these acreages are not additive; created 21 
land cover types may provide habitat for more than one species. 22 

• At least 125 acres of the created marsh would be located in Reaches 3 and 4 for the 23 
Colorado River cotton rat, and 130 acres would be created in Reaches 5 and 6 for the 24 
California black rail.  25 

2.1.1.3 Conservation Concepts 26 

The following types of conservation measures have been developed to offset take and provide 27 
benefits to covered species: 28 

• Maintaining important existing habitat areas; 29 

• Creating and maintaining new habitat for covered species; 30 

• Augmenting populations of covered fish species; 31 

• Supporting other programs to implement conservation measures to benefit covered 32 
species; and 33 

• Timing of implementing conservation measures. 34 

Maintenance of Existing Habitat 35 

The LCR MSCP would contribute to maintaining the condition of a portion of existing habitat 36 
for southwestern willow flycatcher, yellow-billed cuckoo, Yuma clapper rail, and California 37 
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black rail within the planning area.  The key elements of the LCR MSCP approach to maintain 1 
existing important habitat areas are described below. 2 

• The LCR MSCP would establish a $25 million fund contribution early in the term of the 3 
program in an interest-bearing account to be expended on assessing and implementing 4 
projects for maintaining existing habitat. 5 

• Habitat maintenance activities could occur anywhere within the planning area and may 6 
be implemented through funding projects by any appropriate agency in the planning 7 
area. 8 

• Habitat maintenance activities would be developed and implemented in cooperation 9 
with the managing agency for the property on which the activity would occur. 10 

•  Selection of habitat maintenance activities funded by the LCR MSCP would be 11 
determined based on a set of criteria to be developed by the LCR MSCP in conjunction 12 
with the Service.  Criteria would be designed to ensure the activities are consistent with 13 
the goal of habitat maintenance, goals for covered species, and the overall goals of the 14 
Conservation Plan.  General criteria that would be developed to select habitat 15 
maintenance projects to be funded under the LCR MSCP would include documented 16 
evidence that: 17 

− The habitat has degraded following approval of the LCR MSCP. 18 

− The habitat can be improved to meet the same standards as described for 19 
covered species habitats to be created under the Conservation Plan. 20 

− The extent of the habitat area encompassed by the project is sufficient to meet the 21 
needs of the covered species. 22 

− The project is economically justified. 23 

− Cost sharing from the applicant is sufficient. 24 

Special consideration may be given to award grants for equipment and other items to 25 
support continuous maintenance programs on a broad scale. 26 

• The habitat maintenance fund would be administered by the Program Manager, 27 
primarily through award of grants to participating agencies.   28 

• Types of activities that could be conducted include construction of infrastructure for 29 
water delivery or movement; maintenance of marsh vegetation by burning, water 30 
delivery, and other means; maintenance of moist soil conditions in riparian land cover 31 
types (e.g., cottonwood-willow); dredging activities to create backwaters or backwater 32 
connection with the main river channel; removal or control of undesirable vegetation 33 
such as saltcedar and Arundo; and other appropriate means to maintain existing 34 
desirable habitat.  35 

Habitat Creation  36 

This section describes conservation measures for creating cottonwood-willow, honey mesquite, 37 
marsh, and backwater land cover types to provide covered species habitat.  Habitat creation 38 
involves the direct construction of habitat that results in new habitat at sites that do not 39 
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presently support habitat (e.g., establishment of cottonwood-willow stands or marsh that 1 
provides habitat for covered species on existing agricultural lands).  To the extent practicable 2 
based on site conditions, cottonwood-willow, honey mesquite, marsh, and backwaters would be 3 
created in proximity to each other to recreate integrated mosaics of habitat that approximate the 4 
relationship among aquatic and terrestrial communities historically present along the LCR 5 
floodplain. 6 

The LCR MSCP would design and create the following amounts of each land cover type in a 7 
manner that would provide habitat for covered species that could be affected by covered 8 
activities and Conservation Plan implementation: 9 

• 5,940 acres of cottonwood-willow; 10 

• 1,320 acres of honey mesquite type III; 11 

• 512 acres of marsh; and 12 

• 360 acres of backwaters. 13 

The extent of each created land cover type and the extent of created habitat the land cover types 14 
would provide for each covered species are summarized in Table 2.1-5.  Patches of created land 15 
cover, in most instances, would be designed and managed to provide habitat for more than one 16 
covered species.  Patches of land cover can support habitat for one or more covered species, 17 
although how each species may use the same patch of land cover may differ.  For example, 18 
habitat for one species may be supported by the upper layers of canopy in a stand of riparian 19 
land cover, while habitat for another may be supported by the understory vegetation.  20 
Therefore, affected vegetation that provides habitat for more than one covered species can be 21 
replaced within the same footprint of created land cover, where the established land cover 22 
supports the habitat elements of each covered species.  Species for which habitat can be created 23 
within the same area of land (if elements of each species’ habitat are present and accessible to 24 
the species) are illustrated in Figure 2.1-8 (cottonwood-willow) and Figure 2.1-9 (cottonwood-25 
willow and marsh land cover).  Lands on which land cover types are created to provide habitat 26 
for covered species would be located within designated conservation areas under the 27 
management of the LCR MSCP Program Manager.   28 

The length of time that created habitats would be maintained under the LCR MSCP is 29 
dependent on the duration of the effects of the covered activities on covered species (the 30 
covered activities include both those that would result in permanent loss of habitat and those 31 
that would not).  The LCR MSCP commits to maintaining in perpetuity the habitat created to 32 
address permanent impacts of implementing the covered activities.  This commitment would be 33 
accomplished through a variety of management options, including transfer of purchased 34 
mitigation land to a Federal, state, or appropriate private entity for permanent management for 35 
wildlife values, or creating habitat on existing protected lands.  Agreement by the managing 36 
entity to maintain the habitat would be acquired or, if necessary, endowments for the 37 
maintenance of the properties would be provided within the LCR MSCP budget. 38 
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Table 2.1-5.  Extent of Covered Species Habitat That Would Be Provided with the Establishment of Land Cover Types  
(Page 1 of 3) 

Created Land Cover Type Species Habitat Provided by the Created Land Cover Type 

Create a total of 5,940 acres of 
cottonwood-willow 

Southwestern willow flycatcher: 
• 2,700 acres would be created as cottonwood-willow types I–III with moist surface soil conditions 

during the breeding season 
• 1,350 acres would be created as cottonwood-willow types I–IV with moist surface soil conditions 

during the breeding season 
 Western red bat: 

• 175 acres would be created as cottonwood-willow types I and II to provide roosting habitata 
 Western yellow bat: 

• 175 acres would be created as cottonwood-willow types I and II to provide roosting habitata 
 Yuma hispid cotton rat: 

• 76 acres would be created in Reaches 6 and 7 that support a moist herbaceous understory, including 
openings in the canopy to allow for the establishment and growth of herbaceous vegetation  

 Yellow-billed cuckoo: 
• 2,700 acres would be created as cottonwood-willow types I–III with moist surface soil conditions 

during the breeding season 
• 1,350 acres would be created as cottonwood-willow types I–III 

 Elf owl: 
• 600 acres would be created as cottonwood-willow types I and II in Reaches 3–5b 

 Gilded flicker: 
• 4,050 acres would be created as cottonwood-willow types I–III in Reaches 3–7 

 Gila woodpecker: 
• 1,702 acres would be created as cottonwood-willow types I–IV in Reaches 3–6 

 Vermilion flycatcher: 
• 4,008 acres would be created as cottonwood-willow types I–IV 

 Arizona Bell’s vireo: 
• 1,763 acres would be created as cottonwood-willow types III and IV 

 Sonoran yellow warbler: 
• 4,050 acres would be created as cottonwood-willow types I–IV 
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Table 2.1-5.  Extent of Covered Species Habitat That Would Be Provided with the Establishment of Land Cover Types  
(Page 2 of 3) 

Created Land Cover Type Species Habitat Provided by the Created Land Cover Type 

 Summer tanager: 
• 602 acres would be created as cottonwood-willow types I and II 

Create a total of 1,320 acres of 
honey mesquite III 

Western red bat: 
• 590 acres would be created to provide roosting habitata 

 Western yellow bat: 
• 590 acres would be created to provide roosting habitata 

 Elf owl: 
• 1,184 acres would be created in Reaches 3–5b 

 Vermilion flycatcher: 
• 1,200 acres would be created 

 Arizona Bell’s vireo: 
• 1,200 acres would be created 

 MacNeill’s sootywing skipper: 
• 222 acres would be created with quail bush to create the honey mesquite–quail bush edge required by 

this species near existing occupied habitat in Reaches 1–4 
Create a total of 512 acres of 
marsh 

Yuma clapper rail: 
• 512 acres would be created with water depths no greater than 12 inches 

Colorado River cotton rat: 
• 120 acres would be created in Reaches 3 and 4 

 

Western least bittern: 
• 512 acres would be created with water depths no greater than 12 inches 

 California black rail: 
• 130 acres would be created with water depths no greater than 1 inch in Reaches 5 and 6 

Create a total of 360 acres of 
backwater 

Bonytail: 
• 360 acres would be created in Reaches 3–6 that contain the physical, chemical, and biological 

conditions required to support native LCR fishes in a healthy condition 
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Table 2.1-5.  Extent of Covered Species Habitat That Would Be Provided with the Establishment of Land Cover Types  
(Page 3 of 3) 

Created Land Cover Type Species Habitat Provided by the Created Land Cover Type 

 Razorback sucker: 
• 360 acres would be created in Reaches 3–6 that contain the physical, chemical, and biological 

conditions required to support native LCR fishes in a healthy condition 
 Flannelmouth sucker: 

• Up to 85 acres would be created in Reach 3 that contain the physical, chemical, and biological 
conditions required to support native LCR fishes in a healthy condition 

Notes: 

a Cottonwood-willow types I and II and honey-mesquite type III provide roosting habitat for this species.  The LCR MSCP Conservation Plan would provide a total of 765 
acres of habitat for this species by creating a combination of 765 acres of cottonwood-willow types I and II and honey mesquite type III land cover type.  The quantity of 
each created land cover type presented in this table is for illustrative purposes only—the actual amount of each land cover type that would be created to provide habitat for 
this species would depend on a number of factors, including site availability and conditions for creating each of the land cover types.  For example, the habitat creation 
objective of 765 acres for this species could also be achieved by creating 100 acres of cottonwood-willow types I and II and 665 acres of honey mesquite type III.   

b Cottonwood-willow types I and II and honey-mesquite type III provide elf owl habitat.  The LCR MSCP Conservation Plan would provide a total of 1,784 acres of habitat for 
this species by creating a combination of 1,784 acres cottonwood-willow types I and II and honey mesquite type III.  The quantity of each created land cover type presented 
in this table is for illustrative purposes only—the actual amount of each land cover type that would be created to provide elf owl habitat would depend on a number of 
factors, including site availability and conditions for creating each of the land cover types. For example, the habitat creation objective of 1,784 acres for this species could also 
be achieved by creating 1000 acres of cottonwood-willow types I and II and 784 acres of honey mesquite type III. 
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Notes:

1.	 Acres shown in parentheses are from Table 2.1-5.  
CW = Cottonwood-Willow.

2.	 Assumes that habitat for each species is created in patch 
sizes shown in Table 2.1-5.

3.	 The distribution of habitat is speculative because conservation areas where habitat will be 
created have not yet been identified. Other combinations of cottonwood-willow creation by 
structural type and reach could also meet the habitat creation objectives of these ten species.

4.	 Assumes that all western red bat, western yellow bat, elf owl and vermilion flycatcher habitat 
is restored as cottonwood-willow.  Restoration of honey mesquite Type III would also restore 
habitat for these species.

Lower Colorado
River Reaches

Reach 3
1,620 acres

Reach 4
1,620 acres

Reach 5
1,620 acres

Reach 6
540 acres

Reach 7
540 acres

Elf Owl
(1,784 acres, CW I-II)

Gila Woodpecker
(1,702 acres, CW I-IV)

Yuma Hispid Cotton Rat
(76 acres, CW all types)

Vermilion Flycatcher
(5,208 acres, CW I-IV)

Southwestern W illow Flycatcher
(4,050 acres, CW I-IV)

Yellow-Billed Cuckoo
(4,050 acres, CW I-III)

G ilded Flicker
(4,050 acres, CW I-III)

Sonoran Yellow W arbler
(4,050 acres, CW I-IV)

Arizona Bell's V ireo
(2,983 acres, CW III-IV)

W estern Yellow Bat
(765 acres, CW I-II)

W estern Red Bat
(765 acres, CW I-II)

Summer Tanager
(602 acres, CW I-II)

Figure 2.1-8.	 Hypothetical Distribution of Cottonwood-Willow Creation that Would Meet
	 Habitat Requirements for all Covered Species Associated with Cottonwood-Willow 



Cottonwood-Willow Creation (5,940 acres)

Marsh Creation (512 acres)

 
 
 
 
 
 

Gila Woodpecker
(1,702 acres in patches

of at least 50 acres)
(a portion of the 5,400 acres for

Southwestern Willow Flycatcher and
Yellow-Billed Cuckoo habitat)

Additional cottonwood-willow
that will be created to ensure that
habitat creation objectives for
each covered species are achieved
over the term of the LCR MSCP
(540 acres in patches of at least
10 acres)

California Black Rail
(130 acres in Reaches 5-6, with water
depths no greater than 1 inch)
(a portion of the 512 acres for Yuma
Clapper Rail and Western Least Bittern)

Colorado River Cotton Rat
(125 acres in Reaches 3-4
in patches of at least 5 acres)
(a portion of the 512 acres for Yuma
Clapper Rail and Western Least Bittern)

aThe portion of created cottonwood-willow that will provide habitat for these species is
dependent on the structure type of cottonwood-willow required by each species and
the reaches in which the species occurs or is assumed to occur (Table 2.1-5).

All or a portion of this created/
restored cottonwood-willow
will also provide habitat for:a

·	Elf owl
·	Gilded flicker
·	Vermilion flycatcher
·	Arizona Bell's vireo
·	Sonoran yellow warbler
·	Yuma hispid cotton rat

Southwestern Willow Flycatcher
(1,350 acres, with moist soil in

patches of at least 10 acres)

Southwestern Willow Flycatcher
and Yellow-Billed Cuckoo

(2,700 acres, with moist soil in
patches of at least 25 acres)

Yellow-Billed Cuckoo
(1,350 acres, in patches

of at least 25 acres)

Yuma Clapper Rail and
Western Least Bittern

(512 acres in Reaches 1 and 3-7,
with water depths no greater than

12 inches and in patches of
at least 5 acres)

Figure 2.1-9.  Proportion of Created Cottonwood-Willow and Marsh that would Provide Habitat for
Selected Covered Species
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COTTONWOOD-WILLOW 1 

Cottonwood-willow land cover would be created to provide the habitat elements for the 2 
covered species that use this land cover type, as shown on Table 2.1-5.  The Conservation Plan 3 
would replace 2,132 acres of cottonwood-willow that would be removed or could be degraded 4 
by non-flow and flow-related covered activities with 5,940 acres of created and actively 5 
managed cottonwood-willow of higher quality than the affected land cover.   6 

Cottonwood-willow would be created in specific patches of land cover types, such as saltcedar 7 
and agricultural lands, that are not considered to support habitat for cottonwood-willow 8 
associated covered species.  To the extent practicable, cottonwood-willow would be created in 9 
conjunction with honey mesquite, Atriplex spp., other native riparian species, and marsh and 10 
backwater vegetation to meet the habitat requirements of the covered species and to create an 11 
integrated mosaic of functional habitats.  In addition, creation of large patches of habitat would 12 
reduce the likelihood for cowbird nest parasitism on several covered bird species whose 13 
populations have declined and are now being affected by nest parasitism.  Creation of 14 
cottonwood-willow in patches suitable for these species would also meet the habitat patch 15 
requirements for other riparian-associated covered species. 16 

Depending on site-specific conditions, creation of cottonwood-willow stands may require 17 
creating canals and seasonally wet swales, creating some topographic diversity, and planting or 18 
seeding the site with cottonwoods, willows, honey mesquite, and other native riparian species, 19 
such as quail bush and saltbush.  It is anticipated that most created cottonwood-willow land 20 
cover would be flood irrigated.  After planting or seeding, removal of saltcedar and 21 
management of other invasive exotic species may be required.  Created cottonwood-willow 22 
designed to provide southwestern willow flycatcher habitat would be specifically managed to 23 
ensure that moist surface soil, slow-moving water, or ponded water conditions are present 24 
during the breeding season to ensure the production of the flycatcher’s flying insect prey base.  25 
Once established, patches of created cottonwood-willow would be actively managed to 26 
maintain the seral stages and other patch attributes that are required habitat elements for the 27 
covered species for which each patch of created cottonwood-willow is intended to provide 28 
habitat.   29 

Major design elements for creating cottonwood-willow as habitat for covered species include 30 
the following: 31 

• creating large blocks of cottonwood-willow forest necessary to provide yellow-billed 32 
cuckoo habitat interspersed with bands of honey mesquite established at higher site 33 
elevations; 34 

• excavating and supplying water to canals and shallow swales that dissect blocks of 35 
created forest to provide water and forest-edge conditions necessary to support 36 
southwestern willow flycatcher habitat, create the microrelief and soil moisture 37 
conditions necessary to support a diversity of understory plant species, and distribute 38 
irrigation water; 39 

• actively managing created forest to maintain the seral stages required by covered 40 
species; 41 
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• irrigating to water and establish planted cottonwood-willow and mesquite seedlings 1 
(once stands have become established, ongoing maintenance of the native vegetation 2 
would include limiting establishment of saltcedar and other nonnative species to 3 
maintain habitat quality for associated covered species); and 4 

• periodically irrigating, when necessary, to prevent the buildup of salts in the soil. 5 

Successful creation of cottonwood-willow riparian forest requires that the physical processes 6 
that determine habitat structure and dynamics in riparian systems be mimicked as much as 7 
possible.  In suitable locations, this component of the Conservation Plan would include 8 
mimicking overbank flooding by flood irrigation, in particular in the spring and early summer, 9 
but also later in the season to maintain a shallow groundwater table.  Maintaining a shallow 10 
groundwater table would help maintain herbaceous understory vegetation as well as woody 11 
riparian vegetation.  Creation would also include seeding of cottonwoods and willows during 12 
the natural dispersal period or allowing for self-seeding.  Following the establishment of 13 
vegetation, irrigation would continue as needed to maintain moist soil conditions during the 14 
breeding season for covered bird species and to prevent the buildup of salts in the soil.  In 15 
addition, stands would be managed to maintain the seral stages required by the covered species 16 
and the essential habitat parameters and minimum habitat area requirements for the 17 
southwestern willow flycatcher, western yellow-billed cuckoo, and other riparian-associated 18 
covered species.  Monitoring and research through the adaptive management process would 19 
guide cottonwood-willow habitat management.  (Active management may include apical 20 
pruning, bole reduction, vegetative propagation via willow limb and bole prostration in moist 21 
soil.) 22 

HONEY MESQUITE 23 

The Conservation Plan would replace 590 acres of honey mesquite land cover type III that 24 
provide habitat for the elf owl, vermilion flycatcher, and Arizona Bell’s vireo and that would be 25 
removed by non-flow-related activities with 1,320 acres of established and actively managed 26 
honey mesquite type III.  The composition and structure of the established honey mesquite land 27 
cover would be consistent with Anderson and Ohmart’s (1976, 1984a) vegetation classification 28 
type III.  Honey mesquite would be created in conjunction with created cottonwood-willow and 29 
backwaters to create an integrated mosaic of habitats.  Depending on site-specific conditions, 30 
honey mesquite may be created in small patches or as bands within created cottonwood-willow 31 
and adjacent to backwaters at suitable site elevations or as larger patches (e.g., greater than 50 32 
acres) adjoining created or existing habitats.  It is anticipated that creation of large blocks of 33 
honey mesquite generally would require removing existing saltcedar-dominated stands of 34 
riparian vegetation or clearing agricultural land, planting and irrigating honey mesquite 35 
seedlings, and seeding or planting native understory vegetation.  Quail bush, saltbush, and 36 
other native riparian vegetation may also be planted along the perimeter of created honey 37 
mesquite where topography and soil conditions are suitable.   38 

MARSH 39 

The Conservation Plan would replace 243 acres of marsh that provide habitat for covered 40 
species and could be removed or degraded by covered activities with 512 acres of marsh that 41 
provide habitat for affected covered species.  Replacement marsh would be designed and 42 
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managed to provide habitat for the Yuma clapper rail, California black rail, western least 1 
bittern, and Colorado River cotton rat.  Replacement marsh would be provided by creating new 2 
marsh in locations with suitable soils and water availability.  Patches of new marsh would be 3 
created, designed, and managed to provide an integrated mosaic of habitat for the Yuma 4 
clapper rail and California black rail.  Creation of habitat for these species would also provide 5 
habitat for the western least bittern and Colorado River cotton rat.  Habitat creation activities 6 
could include, but not be limited to the following: 7 

• Creating moist soil units vegetated with bulrush, with infrastructure that would allow 8 
water levels to be managed to depths required by the California black rail, 9 

• Dredging and planting emergent vegetation in newly established backwaters and marsh 10 
components of conservation areas, and 11 

• Restoring hydrologic conditions in existing degraded, nonfunctional marsh to create 12 
marsh that functions as habitat for covered species. 13 

Long-term management activities to maintain the established habitat could include burning, or 14 
applying other appropriate management measures, to remove dead mats of emergent 15 
vegetation to encourage growth of cattails and bulrush as the established marshes mature. 16 

BACKWATER 17 

The Conservation Plan would replace 399 acres of backwaters and river channels that provide 18 
habitat for the bonytail, razorback sucker, and flannelmouth sucker that would be affected by 19 
flow-related activities, with 360 acres of created and actively managed connected and 20 
disconnected backwaters.  Backwater creation would provide habitat for the razorback sucker 21 
and bonytail and provide surface and groundwater hydrology in support of existing or created 22 
habitat for southwestern willow flycatcher, western yellow-billed cuckoo, clapper rail, elf owl, 23 
and other covered species.  Disconnected backwaters isolated from non-native fish communities 24 
in the river or reservoirs could provide habitat for a recruiting population of native fish, 25 
production facilities (grow-out or harvestable surplus of natural recruitment), and research 26 
facilities on habitat use and species interactions and would ultimately serve as refuges for these 27 
species. Backwaters that are disconnected from the LCR channel are of considerably higher 28 
value to bonytail and razorback sucker in the LCR and are the preferred type to achieve LCR 29 
MSCP conservation goals for these species.  (Fish reared under the Conservation Plan and 30 
stocked into these backwaters would count toward total augmentation numbers for razorback 31 
sucker and bonytail, described below.)  Connected backwaters would be designed to provide 32 
the environmental conditions necessary to support adult or subadult razorback sucker, 33 
bonytail, and flannelmouth sucker.  Vegetation, substrate, depth, water quality, and continuity 34 
with the adjacent river or reservoir are important habitat elements for these species. 35 

Where possible, backwater creation would be combined with the creation of riparian and marsh 36 
land cover types to provide a mosaic of land cover types.  Backwaters would be designed to 37 
provide for the establishment of bulrush and cattail along the edges.  Depending on the extent 38 
of marsh vegetation established at each site, breeding and/or dispersal habitat may be created 39 
for the Yuma clapper rail.  Backwater creation within or adjacent to existing or created patches 40 
of riparian vegetation provides the two major components of southwestern willow flycatcher 41 
breeding habitat—structure for nest site placement and standing water and saturated soils for 42 
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production of insect prey.  Backwaters, integral to flycatcher breeding habitat, would be 1 
designed and managed to maintain standing water and moist soils during the southwestern 2 
willow flycatcher breeding season.  Where backwaters are created in or adjacent to extensive 3 
stands of riparian forest, they would also contribute to maintaining the humid microclimate 4 
conditions required by nesting yellow-billed cuckoos. 5 

Fish Augmentation Strategies 6 

In addition to replacing covered fish species habitat affected by covered activities, the LCR 7 
MSCP would rear and stock fish to augment the existing population of razorback sucker and 8 
bonytail in the LCR.  To offset any potential take of razorback sucker and bonytail, the LCR 9 
MSCP commits to providing the level of funding necessary to produce: 10 

• up to 660,000 subadult razorback sucker (at least 300 mm [~12 inches] in length); and 11 

• up to 620,000 bonytail (at least 300 mm [~12 inches] in length). 12 

These augmentations would be structured as described below under “Species-Specific 13 
Conservation Measures for Covered Species” in section 2.1.1.5.  Funds not used for production 14 
of fish would be used for other management actions that would benefit the populations of both 15 
species. 16 

Existing fish rearing capacity and aquacultural techniques may initially be insufficient to meet 17 
the augmentation objectives described above.  Accordingly, in the initial years of Conservation 18 
Plan implementation, the LCR MSCP would: 19 

• Monitor the response of razorback suckers to previous augmentations and stock the 20 
numbers of razorback sucker that can be produced up to the amounts described above; 21 

• Assess the efficacy of existing or proposed bonytail production programs and facilities 22 
and develop the methods required to produce and rear the fish; 23 

• Increase rearing capacity, if necessary, in cooperation among AGFD, CDFG, NDOW, the 24 
Service, and other LCR MSCP participants, or fish may be acquired from other sources;  25 

• Construct, in the context of the integrated landscape mosaic, a “pilot project” for isolated 26 
backwaters that can be used for recruiting populations, grow-out facilities, or research 27 
within the planning area. 28 

The LCR MSCP would also monitor fish response to augmentations and conduct adaptive 29 
management experiments to collect information necessary to evaluate and adaptively manage 30 
implementation to better ensure program objectives are achieved. 31 

Other Conservation Strategies 32 

CONTRIBUTE TO ONGOING CONSERVATION PROGRAMS 33 

The LCR MSCP would contribute up to $1.25 million to entities charged with ongoing programs 34 
to conserve covered species within and outside of the planning area.  Funding would be 35 
provided only to implement species conservation actions that have been identified to contribute 36 
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to the conservation of the species and for which other funding is not available.  Covered species 1 
for which the LCR MSCP would fund conservation measures through other ongoing programs 2 
include the relict leopard frog, humpback chub, flannelmouth sucker, sticky buckwheat, and 3 
threecorner milkvetch.   4 

COVERED SPECIES POPULATION ENHANCEMENT STRATEGIES 5 

Species-specific population enhancement conservation measures are designed to address 6 
species conservation needs that cannot be addressed through maintenance of existing habitat or 7 
creation of habitat.  Examples of population enhancement measures include collecting wild fish 8 
spawn, raising brood and young fish at hatcheries and rearing ponds, and releasing them into 9 
the river and backwaters; controlling piscivorous fish and nonnative amphibians in advance of 10 
releases into created backwaters; placing nest boxes in created cottonwood-willow land cover to 11 
increase nesting success for cavity-nesting species; and controlling brown-headed cowbirds to 12 
reduce adverse effects of nest parasitism on covered species.  Specific descriptions of population 13 
enhancement conservation measures are presented below under “Monitoring and Research 14 
Measures” and “Species-Specific Conservation Measures for Covered Species” in section 2.1.1.5. 15 

PROTECTION OF EXISTING HABITAT 16 

The Conservation Plan is directed toward creating new covered species habitats to replace 17 
affected habitats and contribute to the recovery of covered species.  Under specific 18 
circumstances, however, existing unprotected covered species habitats may be acquired, 19 
protected, and managed under the LCR MSCP to prevent their future loss or degradation.  If 20 
existing habitat is protected under the LCR MSCP, the extent of the protected covered species 21 
habitat would be credited in lieu of an equal amount of the applicable covered species habitat to 22 
be created under the Conservation Plan (e.g., if 100 acres of existing southwestern willow 23 
flycatcher habitat are acquired and protected, 100 fewer acres would be created than is 24 
identified in the Conservation Plan).  For existing unprotected habitat to be protected and 25 
managed under the LCR MSCP, the Program Manager would evaluate each identified property 26 
on a case-by-case basis.  27 

AVOIDANCE AND MINIMIZATION OF IMPACTS 28 

The Conservation Plan includes measures to avoid and minimize impacts of implementing 29 
covered activities and the Conservation Plan on covered and evaluation species.  Examples of 30 
such measures include avoiding declines in groundwater and surface water elevations by 31 
installing infrastructure to maintain water elevations and designing LCR MSCP–created 32 
habitats to avoid removal of cottonwood-willow land cover and southwestern willow flycatcher 33 
habitat.  Specific descriptions of avoidance and minimization conservation measures are 34 
presented below under “Avoidance and Minimization Measures” and “Species-Specific 35 
Conservation Measures for Covered Species” in section 2.1.1.5. 36 

2.1.1.4 Conservation Area Site Selection, Design, and Management 37 

Conservation areas are lands on which land cover types would be created to mitigate impacts of 38 
covered activities and LCR MSCP implementation on existing covered species habitat.  Once 39 
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established, conservation areas would be maintained and managed to ensure continued habitat 1 
persistence and function. 2 

Conservation Area Site Selection 3 

The LCR MSCP would create 8,132 acres of habitat for covered species and would select 4 
conservation areas in which to create habitat from the following:  5 

• among 30 potentially suitable habitat establishment sites that have been initially 6 
identified, surveyed, and evaluated by the LCR MSCP participants (Ogden 7 
Environmental and Energy Services 1999; CH2MHill 1999; SWCA Environmental 8 
Consultants 2000; Inter-Agency Team 1999, 2000a, 2000b, 2000c; SAIC/Jones & Stokes 9 
2001  10 

• available agricultural lands; and  11 

• other undeveloped lands.   12 

Approximately 37,500 acres are present in the 30 initially identified conservation area sites 13 
(Table 2.1-6, Figure 2.1-10), and approximately 270,500 acres of agricultural lands are present in 14 
the planning area (Table 2.1-7).  Consequently, sufficient suitable sites are available to the LCR 15 
MSCP to successfully create the required 8,132 acres of covered species habitat (representing 16 
approximately 3 percent of the lands identified in Tables 2.1-6 and 2.1-7). 17 

The process for selecting conservation areas would involve application of site-selection criteria 18 
and require collection of sufficient information to properly evaluate the potential for the 19 
successful creation of habitat before conservation areas are acquired.  It is the intent of the LCR 20 
MSCP participants to create habitats in locations and patch sizes that would best meet the 21 
conservation needs of the covered species and to manage those habitats in a manner that would 22 
meet species’ seasonal habitat requirements, within the constraints associated with land 23 
availability.   Conservation site-selection criteria include the following: 24 

• presence of and proximity to existing occupied covered species habitats;  25 

• suitability of site conditions for restoring habitat for specific species (e.g., appropriate 26 
soils, availability of water for irrigation); 27 

• available requisite infrastructure (e.g., access roads, irrigation-related infrastructure); 28 

• relative suitability for achieving multiple creation objectives through an integrated 29 
mosaic of habitat types; 30 

• likelihood for mosquitoes produced on a site to become a vector control or nuisance 31 
problem based on proximity to urban areas and mosquito production potential; 32 
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 1 
Table 2.1-6.  Summary of Initially Identified Conservation Areas 2 

Potential Conservation Area River Mile O
w

ne
rs

hi
p 

St
at

us
a  

To
ta

l A
re

ab
 

(a
cr

es
) 

Co
tto

nw
oo

d
-W

ill
ow

 

H
on

ey
 

M
es

qu
ite

 II
I 

Ri
pa

ria
nc

 

M
ar

sh
 

Hualapai Wilderness Riparian Restoration GC 243–260 T 60 0 0 60 0 
Hualapai Lost Creek Riparian Improvement GC 247 T 2 1 0 0 0 
Lake Mead Riparian Restorationd 418-343 F 500 0 0 500 0 
Lake Mohave Riparian Restoratione 326-278 F 200 ND ND ND ND 
Backwaters and Sloughs I 266-264 S 450 100 250 0 50 
Cimarron Agricultural Conversion 254-253.3 T 97 97 0 0 0 
Long Lake  254-252 T 570 0 0 562 0 
Pauite Wash Restoration 251.5 T 630 20 200 0 0 
Twin Lakes 251-249 T 165 150 0 0 0 
Section 33 Agricultural Conversion 250.5 T 150 150 0 0 0 

Section 20 Riparian and Native Fish Rest.  243-244 T 1,326 0 0 1,226 0 
Chemehuevi Rearing Pond Cove  Enhance. 216-208.5 T 54 ND ND ND ND 
Chemehuevi Wilderness Riparian Restoration 212.5-208.5 T 124 124 0 0 0 
Chemehuevi Agricultural Conversion Chem Res T 40 40 0 0 0 
Chemehuevi Desert Wash Revegetation Chem Res T 100 ND ND ND ND 
'Ahakhav Tribal Preserve 175-169 T 1,010 280 530 0 0 
Mohave and Deer Tail Backwaters 169-166 T 800 170 540 0 0 
A7 Backwater 121-117 S 1,560 670 590 0 0 
A10 Backwater 115-114 F 220 110 80 0 0 
Swendt Slough 111-110 S 235 50 160 0 0 
Cibola Valley Irrigation and Drainage District  110-107 P 1,030 515 515 0 0 
BLM Agricultural Leases within PVID 107-102 F 2,200 2,110 60 0 0 
Cibola Meander, Arizona Side 104.5-101.5 P 1,040 700 300 0 0 
Palo Verde Oxbow Enhancement  102-100 P,F 1,560 620 20 0 0 
Sempre Property Land Acquisition 113-96.5 P 17,000 ND ND ND 0 
Cibola Restoration Concepts 96-88 R,F 230 70 110 0 0 
Laguna Old Channel Restoration 49-43 S 1,425 770 420 0 0 
Yuma East Wetlands Pilot Project 34.2-30.8 S,T,F,P 1,305 580 0 0 0 
Cocopah Tribal Enhancement Proposal 27-9 T 1,223 0 0 1,223 0 
Limitrophe BLM Habitat Restoration 8-0 F 770 740 20 0 0 
Acreage Totals   37,526 7,917 3,795 3,571 50 
Notes: 

ND= no data available Chem Res  =  Chemehuevi Indian Reservation 
GC = Grand Canyon BLM       =   Bureau of Land Management 

a Ownership Status Symbols: 
F = Federal (non refuge)  T = Tribal 
R = National Wildlife Refuge P = Private 
S = State 

b The total extent of potential conservation areas may include land cover types (e.g., developed lands and desert scrub) 
that are not suitable for establishment of covered species habitat.  Consequently, the total extent of established habitat 
may be less than the total extent of the conservation area. 

c The design for the specific composition of this created riparian land cover has not yet been developed.  Land cover 
types could include cottonwood-willow, honey mesquite, arrowweed, atriplex, and other riparian land cover types. 

d Habitat created in this potential conservation area would be in addition to the Federal covered activities described in 
the LCR MSCP BA that will also restore habitat at Lake Mead.   

e  Habitat created in this potential conservation area would be in addition to the Federal covered activities described in 
the LCR MSCP BA that will also restore habitat at Lake Mohave. 
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Table 2.1-7.  Agricultural Land by River Reach  1 
and Landowner Category 2 

River Reach1 Owner Category Agricultural Land (acres) 
Federal/state refuge 222 

Tribal land 11,510 
Private 5,789 

Not identified2 0 

Reach 3 

Total 19,159 
Federal/state refuge 1,551 
Other Federal/state  8,874 

Tribal land 78,061 
Private 81,118 

Not identified2 0 

Reach 4 

Total 169,604 
Federal/state refuge 256 
Other Federal/state 4 

Reach 5 

Total 260 
Federal/state refuge 65 
Other Federal/state 3,314 

Tribal land 7,292 
Private 25,207 

Not identified2 908 

Reach 6 

Total 36,786 
Other Federal/state 1,847 

Tribal land 883 
Private 41,943 

Not identified2 32 

Reach 7 

Total 44,705 
Federal/state refuge 2,096 
Other Federal/state 15,677 

Tribal land  97,745 
Private 154,057 

Not identified2 940 

All Reaches 

Grand total 270,514 
1 No Lower Colorado River Accounting System agricultural landowner data are 

available for Reaches 1 and 2.  Reaches 1 and 2 do not contain agricultural land 
because the river in this area is generally bordered by cliffs rather than the 
broad plains that are conducive to such uses. 

2 No landowner data is available; however, landowners could include any of the 
other landowner categories. 

Sources:  USBR 2003a, 2002 

 3 
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• cost of land acquisition (e.g., fee title, conservation easement, lease); 1 

• timing of availability relative to the need for implementing conservation measures;  2 

• consideration of zoning and general plan designations; 3 

• relative cost of implementing and maintaining established habitat; and 4 

• availability and cost of water to meet establishment and maintenance requirements. 5 

Conservation Area Design Concepts 6 

Once the location of conservation areas is determined based on the site selection criteria, a 7 
conservation area design plan would be developed specific to the conservation area to meet 8 
covered species habitat needs.  The conservation area design plans would incorporate created 9 
habitat, existing habitat if present, and, if necessary, buffer areas to protect conservation area 10 
habitats from activities on adjacent lands that could degrade Conservation Plan habitats.  11 
Important conservation area design concepts that would guide implementation of the habitat 12 
creation element of the Conservation Plan are described below:  13 

1. Habitat would be created in patches equal to or greater than the patch sizes required to 14 
support sustainable occupancy of the target-covered species. 15 

2. Conservation areas would be designed to create an integrated mosaic of vegetation to 16 
approximate the historical juxtaposition of communities along the LCR.  Examples of 17 
how this may be accomplished include the following: 18 

a. approximating the historical floodplain community by establishing an integrated 19 
mosaic of patches of cottonwood-willow, honey mesquite, Atriplex spp., other 20 
native riparian species, and backwater and emergent vegetation; and 21 

b. creating habitat in locations where, in combination with existing adjacent habitat, 22 
habitat mosaics are created or enhanced. 23 

3. Created habitat for species with limited distribution along the LCR and with limited 24 
ability to move among habitat patches along the LCR would be located near known 25 
populations to facilitate future occupancy of created habitats. 26 

4. To create large patches of habitat that would be more likely to support high numbers of 27 
associated covered species, priority would be given to creating habitat near existing 28 
habitats. 29 

5. To the extent consistent with the conservation area site-selection criteria, preference 30 
would be accorded to locating created habitat on Federal, state, and tribal lands.  If 31 
suitable public lands were not available, private land would be considered on the 32 
principle of willing seller or lessor.  Preference also would be given to acquisition and 33 
design of large patches. 34 

6. Management of conservation areas includes a commitment to:  35 

a. reduce the risk of the loss of created habitat to wildfire by providing resources to 36 
suppress wildfires (e.g., contributing to and integrating with local, state, and 37 
Federal agency fire management plans),  38 
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b. design conservation areas to contain wildfire and facilitate rapid response to 1 
suppress fires (e.g., fire management plans would be an element of each 2 
conservation area management plan), and  3 

c. implement land management and habitat creation measures in conservation 4 
areas to support the re-establishment of native vegetation that is lost to wildfire 5 
or other destructive events. 6 

7. Conservation areas would, as needed, incorporate buffer areas to minimize the potential 7 
effects of wildfire, existing land uses, and other activities that may be associated with 8 
adjacent lands that could adversely affect the ecological functions associated with 9 
established habitats.  Conservation areas would be designed to minimize the need for 10 
buffers by locating, juxtaposing, and managing established habitats in a manner that 11 
would minimize the effect of activities/events that may occur on adjacent lands.  The 12 
need for buffer lands would be determined based on the site-specific needs identified for 13 
each conservation area.  Lands acquired and designated as buffers for conservation areas 14 
would not be lands that are established as covered species habitat.  In order to avoid 15 
potential impacts to aircraft from increases in bird populations, the conservation 16 
measures would be implemented in compliance with Federal Aviation Administration 17 
(FAA) Guidelines.   18 

8. Conservation areas would be located and designed to incorporate, to the greatest extent 19 
practicable, existing infrastructure and to minimize the need for construction of new 20 
infrastructure required for establishment and management of habitats.  The extent of 21 
land required for new infrastructure to manage conservation areas would be based on 22 
site-specific needs identified for each conservation area, and lands required for new 23 
infrastructure would be in addition to lands enhanced and established as covered 24 
species habitat. 25 

9. Design and management of conservation areas would be coordinated with appropriate 26 
local health officials to incorporate, to the extent practicable, design and management 27 
concepts to help reduce the likelihood that conservation areas do not produce 28 
mosquitoes in numbers that could cause public health or nuisance concerns.  Access to 29 
conservation areas would be provided to appropriate health officials to monitor 30 
mosquito populations. 31 

Conservation Area Management 32 

A management plan would be developed and implemented for each conservation area.  Major 33 
elements addressed by the management plans would include: 34 

• Habitat objectives of the conservation area; 35 

• Monitoring requirements; 36 

• Fire management; 37 

• Predator/competitor management; 38 

• Vegetation management; 39 

• Infrastructure maintenance; 40 
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• Permitted uses; and 1 

• Water management. 2 

It is anticipated that conservation area management plans would need to be periodically revised 3 
to reflect new information that is collected through monitoring and research (section 2.1.1.7). 4 

Conservation Area Mainstream Water Use and Management  5 

WATER SUPPLY 6 

The diversion and consumptive use of Colorado River water is governed by the Law of the 7 
River.  Key concepts are described below, and additional detail is included in Appendix A.  The 8 
concepts of “apportionment” and “entitlement” are key to understanding the allocation of 9 
Colorado River water.  “Apportionment” refers to the distribution of Colorado River water 10 
between the Upper and Lower Basin States as identified in the Colorado River Compact of 1922 11 
(Compact), and within the Lower Basin States as identified in the Boulder Canyon Project Act 12 
(BCPA) and the Arizona v. California 1964 Supreme Court Decree (Decree).  The Compact 13 
apportioned Colorado River water between the Upper and Lower basins, giving in perpetuity 14 
to each basin the exclusive beneficial consumptive use of 7.5 million af per year (mafy).  Under 15 
the BCPA and the Decree, Colorado River water within the Lower Division States was 16 
apportioned among the states; 2.8 mafy to Arizona, 4.4 mafy to California, and 300 thousand af 17 
per year (kafy) to Nevada.  The Decree further defined each state’s apportionment in “normal,” 18 
“surplus,” and “shortage” years2.  After the water was apportioned to the Lower Division 19 
States, the states, the Decree, and the supplemental Decrees allocated the amounts among the 20 
Federal government, Indian tribes, the states themselves, and public and private entities.  The 21 
right or authorization to beneficially use Colorado River water is defined as an entitlement.  22 
Entitlements are created by 1) decree of the United States Supreme Court, 2) through a contract 23 
with the Secretary under section 5 of the BCPA, and 3) Federal reservations, including those 24 
reserved by the Secretary.  It is the entitlement, not the apportionment, that establishes a right to 25 
consumptively use Colorado River water.   26 

Those who hold entitlements to Colorado River water are referred to as Contractors.  As noted 27 
above, Contractors consist of the Federal government, states, Indian tribes, and various public 28 
and private entities that are recognized under the Decree, hold a section 5 Contract with the 29 
Secretary, or have a Secretarial reservation of water.  Contractors can take delivery of Colorado 30 
River water by diversion from the river at the various dams and diversion facilities or by 31 
pumping water that is drawn from within the accounting surface of the mainstream Colorado 32 
River.  Contractors have permanent water service (i.e., the Contract, Decreed right or Secretarial 33 
reservation of water remains in place indefinitely and is not lost due to non-use).  The 34 

                                                      
2  The Secretary is required to determine when “normal,” “surplus,” and “shortage” conditions occur on the LCR.  These 

conditions are determined in the Annual Operating Plan and are referred to as “normal,” “surplus,” and “shortage” years.  As 
generally set forth in the Decree, a “normal year” occurs if there is sufficient mainstream Colorado River water available to 
satisfy 7.5 maf of annual consumptive use in the Lower Division States; a “surplus year” occurs if there is sufficient 
mainstream water available for release to satisfy in excess of 7.5 maf of annual consumptive use in the Lower Division States; 
a “shortage year” occurs if there is insufficient mainstream water available for release to satisfy 7.5 maf of annual 
consumptive use in the Lower Division States.  The Secretary makes an annual determination of the water supply conditions, 
in consultation with the Basin States, Indian tribes with Federal reserved rights, and other parties. 
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consumptive use of water by each Contractor is accounted for in the apportionment of the state 1 
where the water is used, so that the consumptive use of water by each Contractor within each 2 
state does not exceed the state’s apportionment.  This concept applies regardless of year type 3 
(i.e., normal, surplus, or shortage).  There are 79 named Contractors in Arizona, 24 in California, 4 
and 15 in Nevada.   5 

Colorado River water from the mainstem is anticipated to provide the necessary water supplies 6 
for establishing and maintaining the habitat created by the LCR MSCP.  Implementation of the 7 
LCR MSCP would require the use of water as described below.  LCR MSCP parties would 8 
obtain Colorado River water to meet these requirements from various sources in accordance 9 
with the Law of the River and in coordination with the Lower Basin State(s) whose 10 
apportionment may be affected by the use.  The legal structure governing the Colorado River 11 
would ensure that these uses would not increase the amount of water used in the LCR Basin 12 
beyond existing entitlements.  The geographic scope of the proposed action (section 2.1.1.2) 13 
would ensure that Colorado River water that would be used by the LCR MSCP is used within 14 
the historic floodplain and tributaries of the LCR.  Sources of water supply other than the 15 
Colorado River may become available during the 50-year implementation period of the LCR 16 
MSCP.  Any water source that would be required to implement the conservation measures 17 
would be analyzed during the LCR MSCP site selection process. 18 

MAINSTREAM WATER USE ATTRIBUTES ASSOCIATED WITH COTTONWOOD-WILLOW AND  19 
HONEY MESQUITE LAND COVER 20 

The potential water use attributes associated with the creation of cottonwood-willow and honey 21 
mesquite land cover may include site preparation, establishment irrigation, maintenance 22 
irrigation, and managed flooding.  Each of these attributes is described below. 23 

Site Preparation.  After clearing and root-ripping to remove the exotic vegetation, soil 24 
conditioning or leaching of salts may be necessary.  This work may require several applications 25 
of mainstream water to create appropriate soil conditions prior to revegetation with the desired 26 
native riparian plant species.  Site preparation water use needs are probably not necessary, or 27 
very limited, on sites involving the conversion of lands in agricultural crop production to 28 
support stands of cottonwood-willow and honey mesquite.  Depending upon the existing 29 
conditions of the soil column at the proposed habitat creation site, site preparation water use 30 
may be necessary for only one growing season. 31 

Establishment Irrigation.  Water use for establishment irrigation would be necessary to ensure 32 
that the recently planted native plant species were maintained and to promote vigorous growth.  33 
Typically, on sites with undulating or uneven topography, this could involve the application of 34 
mainstream water via sprinkler or drip irrigation systems (recognizing that most of the selected 35 
sites should be favorable for flood irrigation practices or would be graded and leveled during 36 
site preparation, but that sprinklers could be used under special or local conditions).  On lands 37 
converted from agricultural crop production, the land may be level enough to facilitate flood 38 
irrigation using the existing water conveyance infrastructure.  Generally, it is expected that 39 
establishment irrigation would be required at specific sites for 1 to 3 years following 40 
revegetation until the young tree root systems are able to reach the water table. 41 
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Maintenance Irrigation.  Water use for maintenance irrigation may be necessary to maintain 1 
overall plant health and vigor in sites where depth to water is beyond the ability of the plant’s 2 
root systems to access.  The ability to access water may be more of an issue for cottonwood-3 
willow and associated shrub and forb understory communities than for mesquite species (i.e., 4 
mesquite has been shown to exhibit rooting depths in excess of 50 feet [Stromberg, et al. 1992]).  5 
At some sites, it may be desirable or feasible to lower the grade in order to ensure adequate 6 
depths to water for mature riparian plant species, thus limiting maintenance irrigation 7 
requirements.  Depending upon specific site characteristics, maintenance irrigation may be 8 
required one or more times annually during the 50-year term of the LCR MSCP, particularly for 9 
the created patches of cottonwood-willow land cover. 10 

Managed Flooding.  Water use for managed flooding is intended to simulate pre-development 11 
hydrologic conditions along the LCR.  The concept involves flooding or irrigating the 12 
established patch of riparian vegetation from late February through late March or early April, 13 
during the seed germination period for cottonwood-willow.  This technique requires the 14 
presence of a number of mature cottonwood and willow seed source trees in close proximity to 15 
the habitat creation site.  This managed flooding promotes recruitment of juvenile cohorts of 16 
cottonwood and willow species and maintains adequate soil conditions.  Managed flooding 17 
may be desirable at some sites on an annual basis, while at other sites it may only be necessary 18 
every 2-3 years.  Because of the current paucity of seed trees within the planning area, this 19 
technique may be somewhat limited during the first decade of Conservation Plan 20 
implementation until more mature trees are present in areas suitable for habitat creation. 21 

Managed flooding may also be required to maintain adequate, or suitable, soil-moisture content 22 
at specific habitat creation sites.  Adequate soil moisture promotes healthy macro- and micro-23 
biotic conditions and the production of flying insects important to many of the covered species 24 
(e.g., southwestern willow flycatcher and bats).  This aspect of managed flooding could be 25 
accomplished, in some cases, with the February-April flooding requirements for seed 26 
germination, but may also be required one or more times per month during the heat of the 27 
summer if the soil moisture conditions warrant. 28 

A third type of managed flooding involves maintaining saturated soils or standing water in and 29 
adjacent to created stands of cottonwood-willow associated with occupied southwestern willow 30 
flycatcher habitat from May 1 through August 30.  This habitat characteristic is highly desirable 31 
to promote successful breeding and recruitment of neotropical migrant bird species.  32 
Consequently, at sites currently occupied by southwestern willow flycatcher, or sites that over 33 
time become territories and nesting sites of this species, it may be necessary to include this 34 
water use, as well.  It may be possible to use adjacent marsh or backwater land cover types to 35 
meet this requirement. 36 

Water Use.  Based upon the proposed creation of 5,940 acres of cottonwood-willow and 1,320 37 
acres of honey mesquite land cover types, a preliminary analysis indicates that approximately 38 
34,480 afy of mainstream water would be required to meet the consumptive use by the created 39 
habitat.  This amount is based upon an average evapotranspiration (ET) rate of 4.74 afy per acre 40 
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for cottonwood-willow land cover and 4.79 afy per acre for the mesquite land cover.3  1 
Additionally, it has been estimated that an additional 8,600 afy may be required associated with 2 
periodic managed flooding events.  This is particularly important for the created and 3 
maintained stands of cottonwood-willow because these stands must maintain certain specific 4 
macrosite and microsite characteristics in order to function as habitat for covered species.   5 

MARSH LAND COVER CREATION MAINSTREAM WATER USE ATTRIBUTES 6 

The proposed action includes the creation and maintenance of 512 acres of marsh land cover.  7 
The potential water use attributes associated with creation of native marsh may include existing 8 
backwater enhancement and/or enlargement and new backwater and marsh creation.  Each of 9 
these attributes is described below. 10 

Existing Backwater Enhancement/Enlargement.  To create functional marshes, it may be feasible 11 
and desirable to restructure existing backwater features within the planning area.  This 12 
restructuring may involve the use of amphibious excavators to enlarge and reshape the 13 
interface between the backwater and the floodplain.  Benches and shelves could be sculpted to 14 
create the shallow water conditions necessary to promote establishment and maintenance of 15 
marsh vegetation for both the Yuma clapper rail and California black rail.  The potential 16 
mainstream water use is associated with increased open water surface area and evaporation, as 17 
well as additional consumptive use related to the ET by the marsh vegetation. 18 

New Backwater and Marsh Creation.  In conjunction with the creation of large patches of native 19 
riparian vegetation or isolated native fish refugia in the floodplain, it may be feasible and 20 
desirable to create functioning patches of marsh at the interface between the backwater and 21 
riparian vegetation.  The potential mainstream water use is related to open water evaporation 22 
and the ET of the marsh vegetation. 23 

Water Use.  The proposed creation and maintenance of 512 acres of marsh land cover would 24 
require an estimated 3,000 afy of mainstream water.  This amount is based on an average ET 25 
rate of 5.77 af per acre per year.  Again, this average ET rate was calculated from data reported 26 
in Reclamation’s calendar year (CY)–1999 LCRAS annual report for the three mainstream 27 
reaches of the Colorado River below Davis Dam. 28 

BACKWATER CREATION MAINSTREAM WATER USE ATTRIBUTES 29 

The potential water use attributes associated with creation of the actively managed connected or 30 
disconnected backwaters may include enhancement and/or enlargement of existing connected 31 
or disconnected backwaters and new backwater and marsh creation.  Each of these attributes is 32 
described below. 33 

Enhancement and/or Enlargement of Existing Connected or Disconnected Backwaters.  This habitat 34 
creation concept, like marsh habitat creation, involves enhancement or enlargement of existing 35 
backwaters and the creation of new backwaters adjacent to the mainstream or in the floodplain.  36 

                                                      
3 The average ET rate was calculated utilizing data reported in Reclamation’s CY-1990 LCRAS Annual Report; and was based 

upon ET rates reported for three reaches of the mainstream (i.e., Davis Dam to Parker Dam, Parker Dam to Imperial Dam, and 
Imperial Dam to the Southerly International Boundary). 
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Existing backwaters could be modified to provide improved water flow and water quality 1 
through the backwater (e.g., culverts, gate structures, percolation dike structures, openings 2 
directly to the mainstream).  Backwaters could be divided into zones to better facilitate 3 
management of native fish and desired aquatic characteristics.  The potential mainstream water 4 
use associated with enhanced or modified backwater creation activities is related to evaporation 5 
and bank storage. 6 

New Backwater and Marsh Creation.  In conjunction with the creation of large patches of 7 
cottonwood-willow, honey mesquite, and marsh land cover types, it may be desirable to 8 
construct isolated native fish refugia in the floodplain.  These refugia could involve 9 
reestablishment of a hydrologic connection in a relict channel feature, remnant backwater, 10 
swale, or slough.  Typically, this reestablishment involves lowering the grade of the land 11 
surface in the relict channel feature or diversion (e.g., via direct diversion from the mainstream 12 
and conveyance or supplied by groundwater pumping from wells in the floodplain) and 13 
conveyance of a water supply to the feature. 14 

In the integrated mosaic concept, it is likely that functioning patches of marsh would be 15 
established around the fringe of the new backwater.  The potential mainstream water use is 16 
related to open water evaporation, bank storage, and the ET of the associated marsh vegetation. 17 

Water Use.  The proposed creation and maintenance of 360 acres of backwaters would require an 18 
estimated 1,900 afy of mainstream water.  This amount is based upon an average ET and 19 
evaporation rate of 5.17 af per acre per year.  This average evaporation and ET rate was 20 
calculated from data reported in Reclamation’s CY-1999 LCRAS annual report for the three 21 
mainstream reaches of the Colorado River below Davis Dam. 22 

ESTABLISHMENT AND OPERATION OF NATIVE FISH HATCHERY AND REARING FACILITIES 23 

To produce sufficient numbers of native endangered fishes for reintroduction into suitable LCR 24 
mainstream habitats, it is likely that additional native fish production facilities would be 25 
required.  Some of these hatchery facilities may be constructed off-stream, which is outside of 26 
the planning area.  No mainstream water use would be associated with these off-stream 27 
facilities.  At suitable sites within the planning area, it may make economic sense to construct 28 
the facility in the adjacent floodplain, thus reducing transport costs and the transit time 29 
associated with moving the fish from the facility to the reintroduction site. 30 

Hatchery facilities would involve the construction and maintenance of raceways and grow-out 31 
ponds.  Mainstream water, either directly pumped from the river or from wells in the 32 
floodplain, would provide the water supply for these activities.  The potential mainstream 33 
water use attributes are generally associated with open water evaporation and bank storage in 34 
unlined earthen ponds and/or evaporation from lined ponds or raceways.  The amount of 35 
water that could be required for hatchery and rearing facilities would be based on the 36 
consumptive use through evaporation. 37 

SUMMARY OF CONSERVATION AREA MAINSTREAM WATER USE AND MANAGEMENT NEEDS 38 

As described above, the potential requirements for the use of mainstream Colorado River water 39 
include the following types of activities: 40 
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• Conservation area site preparation; 1 

• Establishment and maintenance of riparian, marsh/wetland, and aquatic and backwater 2 
land cover to provide habitat for covered species, as well as native fish rearing facilities; 3 
and 4 

• Periodic managed flooding to maintain overall plant growth and vigor and promote the 5 
development of moist soil conditions and flying insect production. 6 

These potential uses of mainstream water are anticipated to occur over the life of the 50-year 7 
LCR MSCP.  Generally, the expected mainstream water uses associated with establishment and 8 
maintenance of conservation areas could include the use of the annual amounts shown below: 9 

Cottonwood-willow 28,156 af 
Honey mesquite 6,323 af 
Marsh 2,954 af 
Aquatic 1,861 af 
Total 39,294 af 

To meet the estimated consumptive use (CU) requirement associated with all of the 10 
conservation areas, it is assumed that 6.0 afy per acre would be necessary.  Consequently, to 11 
satisfy the CU requirement of 39,294 afy, approximately 48,800 afy would need to be applied to 12 
the conservation areas. 13 

As described above, the periodic managed flooding requirement to maintain overall plant 14 
growth and vigor and promote the development of moist soil conditions and flying insect 15 
production is estimated to be approximately 8,600 afy of additional mainstream water.  This 16 
water is assumed to be an additional 25 percent of the annual CU of that required to meet the 17 
conservation area site total CU needs for cottonwood-willow and mesquite land cover types. 18 

In summary, the total estimated conservation area CU needs, including the managed flooding 19 
requirements, is approximately 39,300 afy.  This total results in an estimated requirement of 20 
approximately 57,400 afy to establish and maintain the 8,132 acres of LCR MSCP conservation 21 
areas. 22 

2.1.1.5 General Species Conservation Measures 23 

Avoidance and Minimization Measures 24 

This section describes the conservation measures that would be implemented to avoid and 25 
minimize the effects of implementing the proposed action.  In addition to these conservation 26 
measures, the best management practices (BMPs) of the state in which a covered activity is 27 
implemented would be used to control sedimentation in the vicinity of water bodies during 28 
ground-disturbing activities. 29 

Avoidance and minimization measure (AMM)1—To the extent practicable, avoid and 30 
minimize impacts of implementing the Conservation Plan on existing covered species 31 
habitats.  To the extent practicable, establishment and management of created habitats would 32 
avoid removal of existing cottonwood-willow stands, honey mesquite bosques, marsh, and 33 
backwaters to avoid and minimize impacts on habitat they provide for covered species.  34 



2.0  Alternatives 

2-80 LCR MSCP Final EIS/EIR – December 2004 

Temporary disturbance of covered species habitats, however, may be associated with habitat 1 
establishment and subsequent maintenance activities (e.g., controlled burning in marshes and 2 
removal of trees to maintain succession objectives).  Conservation Plan measures that could 3 
result in such temporary disturbances would, to the extent practicable, be designed and 4 
implemented to avoid or minimize the potential for disturbance.  In addition to implementing 5 
AMM3 and AMM4 below, these measures could include conducting pre-construction surveys 6 
to determine if covered species are present and, if present, implementing habitat establishment 7 
and management activities during periods the species would be least sensitive to the activities, 8 
or redesigning the activities to avoid the need to disturb sensitive habitat use areas; staging 9 
construction actions away from sensitive habitat use areas; and implementing BMPs to control 10 
erosion when implementing ground-disturbing activities. 11 

AMM2—Avoid impacts of flow-related covered activities on covered species habitats at 12 
Topock Marsh.  Impacts on groundwater levels that support covered species habitat at Topock 13 
Marsh would be avoided by maintaining water deliveries for maintenance of water levels and 14 
existing conditions.  At times, flow-related activities could lower river elevations to levels that 15 
could disrupt diversion of water from the river to the marsh.  Improvements to intake 16 
structures that allow water to continue to be diverted or other measures to maintain the water 17 
surface elevation would avoid effects on groundwater elevation.  Avoidance of effects could be 18 
accomplished with the purchase, installation, and operation of two electric pumps sized to the 19 
current inflow at the Topock Marsh diversion inlet.  The pumps would most likely need to be 20 
operated during summer to make up for the lower flow periods.  21 

Implementation of this conservation measure would maintain existing habitat at Topock Marsh 22 
for the Yuma clapper rail, southwestern willow flycatcher, Colorado River cotton rat, western 23 
least bittern, California black rail, yellow-billed cuckoo, gilded flicker, vermilion flycatcher, 24 
Arizona Bell’s vireo, and Sonoran yellow warbler.  Maintaining water deliveries to Topock 25 
Marsh would also maintain razorback sucker and bonytail habitat associated with disconnected 26 
backwaters managed for these species. 27 

AMM3—Avoid disturbance of covered bird species during the breeding season.  To the 28 
extent practicable, to avoid and minimize potential impacts on covered bird species, vegetation 29 
management activities (e.g., periodic removal of emergent vegetation to maintain canals and 30 
drains) associated with implementation of covered activities and the Conservation Plan that 31 
could result in disturbance to covered bird species would not be implemented during the 32 
breeding season to prevent injury or mortality of eggs and young birds unable to avoid these 33 
activities. 34 

AMM4—Minimize contaminant loads in runoff and return irrigation flows from LCR 35 
MSCP–created habitats to the LCR.  LCR MSCP–created habitats that require irrigation to 36 
establish and maintain vegetation to provide habitat would be designed and managed to 37 
minimize contaminant loads that could return to the LCR as runoff or return-flow.  Measures 38 
would include vegetation establishment methods that minimize the need for application of 39 
herbicides, pesticides, and fertilizers and designing irrigation methods and new irrigation 40 
infrastructure to reduce runoff and return-flows to the extent practicable.  Use of pesticides is 41 
not a covered activity.  Pesticides used to establish and maintain Conservation Plan habitats 42 
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would be applied in accordance with EPA restrictions and, as needed, authorization for their 1 
use would be sought under separate permits. 2 

AMM5—Avoid impacts of operation, maintenance, and replacement of hydroelectric 3 
generation and transmission facilities on covered species in the planning area.  To the extent 4 
practicable, before implementing activities associated with operation, maintenance, and 5 
replacement of hydroelectric generation and transmission facilities, measures would be 6 
identified and implemented that are necessary to avoid take of covered species where such 7 
activities could otherwise result in take.  These measures could include conducting surveys to 8 
determine if covered species are present and, if so, deferring the implementation of activities to 9 
avoid disturbance during the breeding season; redesigning the activities to avoid the need to 10 
disturb covered species habitat use areas; staging equipment outside of covered species 11 
habitats; delineating the limits of vegetation control activities to ensure that only the vegetation 12 
that needs to be removed to maintain infrastructure is removed; stockpiling and disposing of 13 
removed vegetation in a manner that minimizes the risk of fire; and implementing BMPs to 14 
control erosion when implementing ground-disturbing activities. 15 

AMM6—Avoid or minimize impacts on covered species habitats during dredging, bank 16 
stabilization activities, and other river management actions.  To the extent practicable, before 17 
initiating activities involved with river maintenance projects, measures would be identified and 18 
implemented that avoid or minimize take of covered species where such activities could 19 
otherwise result in take.  Such measures could include alternative methods to achieve project 20 
goals, timing of activities, pre-activity surveys, and minimizing the area of effect, including 21 
offsite direct and indirect effects (e.g., avoiding or minimizing the need to place dredge spoil 22 
and discharge lines in covered species habitats; placing dredge spoils in a manner that would 23 
not affect covered species habitats). 24 

Monitoring and Research Measures 25 

This section describes the monitoring and research measures that would be implemented to 26 
help guide the design and management of established habitats over the term of the 27 
Conservation Plan.   28 

Monitoring and research measure (MRM)1—Conduct surveys and research to better identify 29 
covered and evaluation species habitat requirements.  Conduct surveys and research, as 30 
appropriate, to collect information necessary to better define the species habitat requirements 31 
and to design and manage fully functioning established covered and evaluation species 32 
habitats.  This conservation measure applies to the following species4: 33 

                                                      
4   MRM1 and MRM2 apply to those species for which comparable measures are not subsumed under species-specific 

conservation measures.  They are not applicable to species for which habitat would not be established under the Conservation 
Plan, such as the desert tortoise, relict leopard frog, humpback chub, and threecorner milkvetch. 
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Yuma clapper rail California black rail Arizona Bell’s vireo 
Southwestern willow flycatcher Yellow-billed cuckoo Sonoran yellow warbler 
Western red bat  Elf owl  Summer tanager 
Western yellow bat Gilded flicker California leaf-nosed bat 
Desert pocket mouse Gila woodpecker Pale Townsend’s big-eared bat 
Western least bittern Vermilion flycatcher  

 1 

MRM2—Monitor and adaptively manage created habitats for covered species and evaluation 2 
species.  Created species habitats would be managed to maintain their functions as species 3 
habitat over the term of the LCR MSCP.  Created habitat would be monitored and adaptively 4 
managed over time to determine the types and frequency of management actions that may be 5 
required to maintain created cottonwood-willow, honey mesquite, marsh, and backwater land 6 
cover as habitat for covered species.  This conservation measure applies to the following 7 
species: 8 

Yuma clapper rail Western least bittern Arizona Bell’s vireo 
Southwestern willow flycatcher California black rail Sonoran yellow warbler 
Western red bat Yellow-billed cuckoo Summer tanager 
Western yellow bat Elf owl Flannelmouth sucker 
Desert pocket mouse Gilded flicker MacNeill’s sootywing skipper 
Colorado River cotton rat Gila woodpecker California leaf-nosed bat 
Yuma hispid cotton rat  Vermilion flycatcher Pale Townsend’s big-eared bat 

 9 

MRM3—Conduct research to determine and address the effects of nest site competition with 10 
European starlings on reproduction of covered species.  Research would be undertaken to 11 
determine whether nest site competition with European starlings is a substantial factor limiting 12 
the reproductive success of the elf owl, gilded flicker, and Gila woodpecker.  If so, experimental 13 
programs may be implemented to determine the effectiveness and practicality of controlling 14 
starlings. 15 

MRM4—Conduct research to determine and address the effects of brown-headed cowbird 16 
nest parasitism on reproduction of covered species.  Research would be undertaken to 17 
determine whether brown-headed cowbird nest parasitism is a substantial factor limiting the 18 
reproductive success of the southwestern willow flycatcher, vermilion flycatcher, Arizona Bell’s 19 
vireo, Sonoran yellow warbler, and summer tanager in the planning area.  If so, studies would 20 
be implemented to identify effective and practical methods for controlling brown-headed 21 
cowbirds.  If cowbirds are adversely affecting breeding success and effective control measures 22 
are developed, a program would be implemented to monitor the effects of cowbirds on nesting 23 
success in created habitats to determine the need for cowbird control and to implement cowbird 24 
control measures in locations where cowbird control is needed to improve reproductive success. 25 

MRM5—Monitor selenium levels in created backwater and marsh land cover types, and 26 
study the effect of selenium released as a result of dredging activities.  Conduct monitoring of 27 
selenium levels in sediment, water, and/or biota present in LCR MSCP created backwater and 28 
marsh land cover types.  If monitoring results indicate that management of the LCR MSCP 29 
conservation areas increases levels of selenium in created backwaters and marshes or in covered 30 
species that use them, the LCR MSCP would undertake research to develop feasible methods to 31 
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manage the conservation areas in a manner that would eliminate or compensate for the effects 1 
of increased selenium levels.  If feasible management methods were identified, they would be 2 
implemented.  This conservation measure would include monitoring the effects of dredging 3 
and dredge spoil disposal associated with creating and maintaining backwaters and marshes.  If 4 
monitoring results indicate that current or future dredging and dredge spoil disposal methods 5 
increase selenium levels, the LCR MSCP would only implement methods that will have the 6 
least effect on selenium levels.  A study would also be conducted to look at the effects of 7 
potential releases of selenium from dredging in general. 8 

Conservation Area Management Measures 9 

This section describes the conservation area management measures that would be implemented 10 
to maintain the intended functions and values of created covered species habitats over the term 11 
of the Conservation Plan.   12 

Conservation area management measure (CMM)1—Reduce risk of loss of established habitat 13 
to wildfire.  Management of conservation areas would include contributing to and integrating 14 
with local, state, and Federal agency fire management plans.  Conservation areas would be 15 
designed to contain wildfire and facilitate rapid response to suppress fires (e.g., fire 16 
management plans would be an element of each conservation area management plan). 17 

CMM2—Replace created habitat affected by wildfire.  In the event of established habitat 18 
degradation or loss as a result of wildfire, land management and habitat establishment 19 
measures to support the reestablishment of native vegetation would be identified and 20 
implemented. 21 

Species-Specific Conservation Measures for Covered Species  22 

This section describes the species-specific conservation measures, in addition to the general 23 
conservation measures described above under “Avoidance and Minimization Conservation 24 
Measures” that would be implemented to avoid, minimize, and fully mitigate the effects of 25 
implementing covered activities and contribute to the recovery of listed covered species/reduce 26 
the likelihood of future listing of unlisted covered species. 27 

YUMA CLAPPER RAIL 28 

CLRA1—Create 512 acres of Yuma clapper rail habitat.  Create and manage 512 acres of marsh 29 
to provide Yuma clapper rail habitat.  This created habitat would also provide habitat for the 30 
western least bittern and the California black rail (see conservation measures LEBI1 and 31 
BLRA1).  Habitat would be created in patches as large as possible but would not be created in 32 
patches smaller than 5 acres. 33 

CLRA2—Maintain existing important Yuma clapper rail habitat areas.  The LCR MSCP 34 
participants, under agreements with cooperating land management agencies, would provide 35 
funding to those agencies to maintain a portion of existing Yuma clapper rail habitat within the 36 
planning area.   37 
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 SOUTHWESTERN WILLOW FLYCATCHER 1 

WIFL1—Create 4,050 acres of southwestern willow flycatcher habitat.  Of the 5,940 acres of 2 
created cottonwood-willow, at least 4,050 acres would be designed and created to provide 3 
habitat for this species.  Created cottonwood-willow would be designed and managed to 4 
support cottonwood-willow types I–IV that provide breeding habitat for this species. 5 

WIFL2—Maintain existing important habitat areas.  The LCR MSCP participants, under 6 
agreements with cooperating land management agencies, would provide funding to those 7 
agencies to maintain a portion of existing southwestern willow flycatcher habitat within the 8 
planning area. 9 

DESERT TORTOISE 10 

DETO1—Acquire and protect 230 acres of existing unprotected occupied habitat.  The 11 
acquired habitat would be transferred to an appropriate management agency for permanent 12 
protection of species’ habitat.   13 

DETO2—Avoid impacts on individuals and their burrows.  The following measures would be 14 
implemented to avoid and minimize impacts on desert tortoise: 15 

• Before implementing non-flow-related covered activities and LCR MSCP conservation 16 
measures in desert tortoise habitat, presence or absence surveys would be conducted 17 
using approved Service survey protocols to locate desert tortoises and their burrows 18 
(USFWS 1992).  The number and location of all tortoises or tortoise signs (e.g., shells, 19 
bones, scutes, limbs, scats, burrows, pellets, tracks, egg shell fragments, courtship rings, 20 
drinking sites, and mineral licks) that occur within the project area and its zone of 21 
influence and whether any tortoises occur outside of the project area whose home ranges 22 
may overlap the project area or its zone of influence should be identified.  The project 23 
area is defined as any area that would be cleared or partially cleared; have vehicles on or 24 
adjacent to it; be temporarily or permanently used for equipment or materials storage, 25 
loading, or unloading; or would have its soil or vegetation damaged, fragmented, or 26 
disturbed.  Desert tortoise presence or absence surveys should be conducted during the 27 
typical period of activity for the tortoise (i.e., March 25 to May 31).  Surveys should be 28 
conducted during daylight hours.  The Service considers the results of a presence or 29 
absence survey, including the zone of influence, to be valid for no more than 1 year, 30 
although the time period may be significantly reduced, depending on project size, 31 
location, or proximity to other land disturbance. 32 

• If desert tortoises are present, the covered activity or LCR MSCP activity would be 33 
modified to avoid take of individuals and their burrows.  However, if impacts cannot be 34 
avoided, clearance surveys would be conducted to locate desert tortoises that would be 35 
removed and relocated to other habitat areas.  Clearance surveys should be conducted to 36 
locate all desert tortoises above and below ground within the project area that would be 37 
temporarily relocated or salvaged using the Service clearance survey protocol (USFWS 38 
1992).  Clearance surveys should be conducted immediately prior to surface disturbance 39 
at each site within the project area.  Surveys should be conducted during daylight hours. 40 
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• If impacts cannot be avoided, desert tortoises should be removed and relocated to other 1 
habitat areas, if appropriate.  The Desert Tortoise Council guidelines for determining 2 
whether tortoises should be moved, mapping tortoise burrows, determining whether 3 
burrows should be excavated, finding tortoises in burrows, excavating burrows, 4 
constructing artificial burrows, handling tortoise eggs, handling tortoises, processing 5 
tortoises, translocating tortoises, and releasing tortoises should be followed (Desert 6 
Tortoise Council 1994). 7 

BONYTAIL 8 

BONY1—Coordinate bonytail conservation efforts with the Service and recovery programs 9 
for endangered fish species in the Lower Basin..  The LCR MSCP would interact with the 10 
Service or any formal recovery program developed in the future for the Lower Basin to ensure 11 
that conservation measures included in the Conservation Plan would be implemented in 12 
support of recovery efforts to meet recovery goals for the bonytail in the Lower Basin.  The LCR 13 
MSCP may also use funding programmed for bonytail augmentation (BONY3) and other 14 
bonytail conservation measures to implement other recovery activities identified by the Service 15 
or a future formal recovery program if it is determined through the adaptive management 16 
process and with concurrence of the Service that providing such funding would more 17 
effectively contribute to recovery of the bonytail.   18 

BONY2—Create 360 acres of bonytail habitat.  Create 360 acres of backwater with depth, 19 
vegetation, and substrate characteristics that provide the elements of bonytail habitat.  This 20 
created backwater would also provide habitat for the razorback sucker.  Created backwaters 21 
would be designed and managed as described in section 2.1.1.3, Conservation Concepts.  At a 22 
minimum, created backwaters would contain the physical, chemical, and biological conditions 23 
suitable for the establishment and maintenance of healthy fish populations in the LCR. 24 

BONY3—Bonytail augmentation program.  The LCR MSCP would provide a level of funding 25 
to support implementation of a stocking/augmentation program for the bonytail providing for 26 
the stocking of up to 620,000 subadult bonytail (at least 300 mm [~ 12 inches] in length) into the 27 
designated critical habitat for the species in Reaches 2-3, and in Reaches 4 and 5 of the LCR.  The 28 
figure of 620,000 fish is not a target number for the LCR but represents an assumption (see 29 
BONY1) used to define the extent of funding that would be available, with the understanding 30 
that the adaptive management process would guide the actual stocking program. 31 

BONY4—Evaluate and develop, if necessary, additional bonytail rearing capacity.  32 
Additional rearing capacity, if needed, would be developed through cooperation between 33 
AGFD, CDFG, NDOW, the Service, and other LCR MSCP participants, or fish may be acquired 34 
from other sources.   35 

BONY5—Conduct monitoring and research, and adaptively manage bonytail augmentations 36 
and created habitat.  Monitoring and research would be conducted to gather information 37 
necessary to adaptively manage bonytail conservation, including aggressive monitoring of fish 38 
response following augmentations to gather information regarding habitat use and fish 39 
movement, to increase the success of subsequent management of the species. 40 
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HUMPBACK CHUB 1 

HUCH1—Provide funding to support existing humpback chub conservation programs.  The 2 
LCR MSCP would provide $10,000 per year for 50 years ($500,000 total) to the Glen Canyon 3 
Dam Adaptive Management Program or other entity approved by the Service to support 4 
implementation of planned, but unfunded, species conservation measures and, as appropriate, 5 
to fund species conservation measures in the lower Grand Canyon of the Colorado River 6 
upstream of Lake Mead NRA.   7 

RAZORBACK SUCKER 8 

RASU1—Coordinate razorback sucker conservation efforts with the Service and recovery 9 
programs for endangered fish species in the Lower Basin.  The LCR MSCP would interact 10 
with the Service or any formal recovery program developed in the future for the Lower Basin to 11 
ensure that conservation measures included in the Conservation Plan would be implemented in 12 
support of recovery efforts to meet recovery goals for the razorback sucker in the Lower Basin.  13 
The LCR MSCP may also use funding programmed for razorback sucker augmentation 14 
(RASU3) and other razorback sucker conservation measures to implement other recovery 15 
activities identified by the Service or a future formal recovery program if it is determined 16 
through the adaptive management process and with concurrence of the Service that providing 17 
such funding would more effectively contribute to recovery of the razorback sucker.   18 

RASU2—Create 360 acres of razorback sucker habitat.  Create 360 acres of backwater with 19 
water depth, vegetation, and substrate characteristics that provide the elements of razorback 20 
sucker habitat.  This created backwater would also provide habitat for the bonytail.  Created 21 
backwaters would be designed and managed as described in section 2.1.1.3, Conservation 22 
Concepts.  At a minimum, created backwaters would contain the physical, chemical, and 23 
biological conditions suitable for the establishment and maintenance of healthy fish populations 24 
in the LCR. 25 

RASU3—Razorback sucker augmentation program.  The LCR MSCP would provide a level of 26 
funding to support implementation of a stocking/augmentation program for the razorback 27 
sucker, providing for the stocking of up to 660,000 subadult razorback suckers (at least 300 mm 28 
[~12 inches] in length) into the designated critical habitat for the species in Reach 3, and in 29 
Reaches 4 and 5 of the LCR.   30 

RASU4—Develop additional razorback sucker rearing capacity.  The LCR MSCP participants, 31 
in cooperation with AGFD, CDFG, NDOW, and the Service, would develop additional 32 
razorback sucker rearing capacity or would acquire the necessary numbers of fish from other 33 
sources.   34 

RASU5—Support ongoing razorback conservation efforts at Lake Mohave.  Provide support 35 
to maintain the current Lake Mohave Program (Native Fish Work Group) goal of maintaining a 36 
population of 50,000 adult razorback sucker in Lake Mohave as a genetic refuge. 37 

RASU6—Conduct monitoring and research, and adaptively manage razorback sucker 38 
augmentations and created habitat.  Monitoring and research would be conducted to gather 39 
information necessary to adaptively manage razorback sucker conservation, including 40 
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continued monitoring of fish response to previous augmentations, aggressive monitoring of fish 1 
response following LCR MSCP augmentations to gather information regarding habitat use, and 2 
fish movement, to increase the success of subsequent management of the species. 3 

RASU7—Provide funding and support for continuation of the Reclamation/Southern Nevada 4 
Water Authority (SNWA) ongoing Lake Mead razorback sucker studies.  The LCR MSCP 5 
would continue to fund and support the ongoing studies of razorback suckers in Lake Mead 6 
that were implemented under the ISC/SIA BO. 7 

RASU8—Continue razorback conservation measures identified in the ISC/SIA BO.  8 
Reclamation would continue to implement, as part of the LCR MSCP, certain conservation 9 
measures specific to razorback identified in the ISC/SIA BO. 10 

WESTERN RED BAT 11 

WRBA1—Conduct surveys to determine the distribution of the western red bat.  Conduct 12 
investigations to identify the distribution of the western red bat in Reaches 3–5. 13 

WRBA2— Create 765 acres of western red bat roosting habitat.  Of the 7,260 acres of 14 
cottonwood-willow and honey mesquite to be created as covered species habitat, at least 765 15 
acres would be designed and created to provide western red bat roosting habitat. 16 

WESTERN YELLOW BAT 17 

WYBA1—Conduct surveys to determine the distribution of the western yellow bat.  Conduct 18 
investigations to identify the distribution of the western yellow bat in Reaches 3–5. 19 

WYBA2—Avoid removal of western yellow bat roost trees.  To the extent practicable, avoid 20 
removal of palm trees that could serve as roosts for the western yellow bat when establishing 21 
covered species habitats. 22 

WYBA3—Create 765 acres of western yellow bat roosting habitat.  Of the 7,260 acres of 23 
cottonwood-willow and honey mesquite to be created as covered species habitat, at least 765 24 
acres would be designed and created to provide western yellow bat roosting habitat. 25 

DESERT POCKET MOUSE 26 

DPMO1—Conduct surveys to locate desert pocket mouse habitat.  Conduct surveys to locate 27 
desert pocket mouse habitat that could be affected by habitat creation–related activities to 28 
determine whether the habitat is occupied.  If the habitat is occupied, design habitat creation–29 
related activities to avoid the habitat.  If the habitat cannot be avoided, to the extent practicable, 30 
restore the disturbed habitat area onsite following completion of the activities and protect and 31 
incorporate the habitat into the conservation area.  If the habitat cannot be restored onsite, 32 
establish amount of habitat at least equal to the extent of disturbed habitat elsewhere in the 33 
conservation area.   34 
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COLORADO RIVER COTTON RAT 1 

CRCR1—Conduct research to better define Colorado River cotton rat habitat requirements.  2 
Conduct research, if needed, to better define the elements of Colorado River cotton rat habitat 3 
and provide information necessary to design and manage established habitat. 4 

CRCR2—Create 125 acres of Colorado River cotton rat habitat.  Of the 512 acres of marsh to be 5 
created to create Yuma clapper rail habitat, at least 125 acres would be designed to also provide 6 
Colorado River cotton rat habitat in Reaches 3 and 4 near occupied habitat.   7 

YUMA HISPID COTTON RAT 8 

YHCR1—Conduct research to better define Yuma hispid cotton rat habitat requirements.  9 
Conduct research, if needed, to better define the elements of Yuma hispid cotton rat habitat and 10 
provide information necessary to design and manage established habitat. 11 

YHCR2—Create 76 acres of Yuma hispid cotton rat habitat.  Of the 5,940 acres of cottonwood-12 
willow to be created as habitat for covered species, at least 76 acres would be designed to 13 
provide habitat for the Yuma hispid cotton rat in Reaches 6 and 7 near occupied habitat. 14 

WESTERN LEAST BITTERN 15 

LEBI1—Create 512 acres of western least bittern habitat.  Create and manage 512 acres of 16 
marsh to provide western least bittern habitat.  This created habitat would also be habitat for 17 
the Yuma clapper rail (conservation measure CLRA1). 18 

CALIFORNIA BLACK RAIL 19 

BLRA1—Create 130 acres of California black rail habitat.  Of the 512 acres of LCR MSCP–20 
created marsh, 130 acres would be created and managed to provide California black rail habitat 21 
near occupied habitat in Reaches 5 and 6.   22 

BLRA2—Maintain existing important California black rail habitat areas.  The LCR MSCP 23 
participants, under agreements with cooperating land management agencies, would provide 24 
funding to those agencies to maintain a portion of existing California black rail habitat in the 25 
planning area. 26 

YELLOW-BILLED CUCKOO 27 

YBCU1—Create 4,050 acres of yellow-billed cuckoo habitat.  Of the 5,940 acres of created 28 
cottonwood-willow, at least 4,050 acres would be designed and created to provide habitat for 29 
this species. 30 

YBCU2—Maintain existing important yellow-billed cuckoo habitat areas.  The LCR MSCP 31 
participants, under agreements with cooperating land management agencies, would provide 32 
funding to those agencies to maintain a portion of existing yellow-billed cuckoo habitat within 33 
the planning area.   34 
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ELF OWL 1 

ELOW1—Create 1,784 acres of elf owl habitat.  Of the 7,260 acres of created cottonwood-2 
willow and honey mesquite land cover, at least 1,784 acres would be designed and created to 3 
provide elf owl habitat.   4 

ELOW2—Install elf owl nest boxes.  Until vegetation has matured sufficiently to attract 5 
woodpeckers that are needed to create nesting cavities for the elf owl, structural characteristics 6 
of nesting habitat (i.e., snags) would be artificially established.   7 

GILDED FLICKER 8 

GIFL1—Create 4,050 acres of gilded flicker habitat.  Of the 5,940 acres of created cottonwood-9 
willow, at least 4,050 acres would be designed and created to provide habitat for this species.   10 

GIFL2—Install artificial snags to provide gilded flicker nest sites.  Until vegetation in 11 
established patches of gilded flicker habitat has matured sufficiently to support structural 12 
characteristics of nesting habitat (i.e., snags), install artificial snags that can be used by gilded 13 
flickers to excavate nesting cavities. 14 

GILA WOODPECKER 15 

GIWO1—Create 1,702 acres of Gila woodpecker habitat.  Of the 5,940 acres of created 16 
cottonwood-willow, at least 1,702 acres would be designed and created to provide habitat for 17 
this species in Reaches 3-6.   18 

GIWO2—Install artificial snags to provide Gila woodpecker nest sites.  Until vegetation in 19 
established patches of Gila woodpecker habitat has matured sufficiently to support structural 20 
characteristics of nesting habitat (i.e., snags), install artificial snags that can be used by Gila 21 
woodpeckers to excavate nesting cavities. 22 

VERMILION FLYCATCHER 23 

VEFL1—Create 5,208 acres of vermilion flycatcher habitat.  Of the 7,260 acres of created 24 
cottonwood-willow and honey mesquite, at least 5,208 acres would be designed and created to 25 
provide habitat for this species.   26 

ARIZONA BELL’S VIREO 27 

BEVI1—Create 2,983 acres of Arizona Bell’s vireo habitat.  Of the 7,260 acres of created 28 
cottonwood-willow and honey mesquite, at least 2,983 acres would be designed and created to 29 
provide habitat for this species.   30 

SONORAN YELLOW WARBLER 31 

YWAR1—Create 4,050 acres of Sonoran yellow warbler habitat.  Of the 5,940 acres of created 32 
cottonwood-willow, at least 4,050 acres would be designed and created to provide habitat for 33 
this species.   34 
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SUMMER TANAGER 1 

SUTA1—Create 602 acres of summer tanager habitat.  Of the 5,940 acres of created 2 
cottonwood-willow, at least 602 acres would be designed and created to provide habitat for the 3 
species.   4 

FLAT-TAILED HORNED LIZARD 5 

FTHL1—Acquire and protect 230 acres of existing unprotected occupied flat-tailed horned 6 
lizard habitat.  The acquired habitat would be transferred to an appropriate management 7 
agency for permanent protection of habitat for the species. 8 

FTHL2—Implement conservation measures to avoid or minimize take of flat-tailed horned 9 
lizard.  Reclamation would continue to implement measures to avoid or minimize take of flat-10 
tailed horned lizard.  These measures would include worker education programs and other 11 
procedures as described in the 1997 BO (USFWS 1997) and are in accordance with the 2003 Flat-12 
tailed Horned Lizard Interagency Coordinating Committee recommendations for the species. 13 

RELICT LEOPARD FROG 14 

RLFR1—Provide funding to support existing relict leopard frog conservation programs.  LCR 15 
MSCP program activities would assist and contribute to existing relict leopard frog research 16 
and conservation programs where appropriate.  To the extent consistent with the LCR MSCP 17 
Conservation Plan goals and objectives, implementation of this conservation measure would be 18 
coordinated with the Relict Leopard Frog Conservation Team. 19 

FLANNELMOUTH SUCKER 20 

FLSU1—Create 85 acres of flannelmouth sucker habitat.  Of the 360 acres of LCR MSCP–21 
created backwaters, at least 85 acres would be created in Reach 3 with water depth, vegetation, 22 
and substrate characteristics that provide the elements of flannelmouth sucker habitat.   23 

FLSU2—Provide funding to support existing flannelmouth sucker conservation programs.  24 
The LCR MSCP would provide $80,000 per year for 5 years ($400,000 total) to support 25 
flannelmouth sucker research efforts in Reach 3 below Davis Dam to determine habitat use, 26 
habitat preferences, and recruitment and to support decisions on habitat management activities 27 
for river channel and backwater habitats in Reach 3. 28 

FLSU3—Assess flannelmouth sucker management needs and develop management 29 
strategies.  The LCR MSCP would use results of research conducted by the LCR MSCP (see 30 
conservation measure FLSU2) and others, through the adaptive management process, to assess 31 
main channel and backwater management needs and develop management strategies to benefit 32 
the flannelmouth sucker. 33 

MACNEILL’S SOOTYWING SKIPPER 34 

MNSW1—Conduct surveys and research to locate MacNeill’s sootywing skipper habitat and 35 
to better define its habitat requirements.  Conduct research to locate MacNeill’s sootywing 36 
skipper populations that could be affected by covered activities and determine the macrohabitat 37 
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and microhabitat requirements and ecology of the species.  Based on research results, 1 
implement adaptive management experiments to develop habitat establishment and 2 
management methods. 3 

MNSW2—Create at least 222 acres of MacNeill’s sootywing skipper habitat.  Based on results 4 
of research conducted under conservation measure MNSW1, at least 222 acres of MacNeill’s 5 
sootywing skipper habitat would be created in Reaches 1–4 near occupied habitat.   6 

STICKY BUCKWHEAT 7 

STBU1—Provide funding to support existing sticky buckwheat conservation programs.  The 8 
LCR MSCP would provide $10,000 per year until 2030 to the Clark County Multi-Species 9 
Habitat Conservation Plan (MSHCP) Rare Plant Workgroup to support implementation of 10 
conservation measures for the sticky buckwheat and threecorner milkvetch that are beyond the 11 
permit requirements of the Clark County MSCHP. 12 

THREECORNER MILKVETCH 13 

THMI1—Provide funding to support existing threecorner milkvetch conservation programs.  14 
The LCR MSCP would provide $10,000 per year until 2030 to the Clark County MSHCP Rare 15 
Plant Workgroup to support implementation of conservation measures for the threecorner 16 
milkvetch and sticky buckwheat that are beyond the permit requirements of the Clark County 17 
MSCHP. 18 

Species-Specific Conservation Measures for Evaluation Species 19 

Species-specific conservation measures for evaluation species are as follows: 20 

CALIFORNIA LEAF-NOSED BAT 21 

CLNB1—Conduct surveys to locate California leaf-nosed bat roost sites.  Conduct 22 
investigations to identify locations of California leaf-nosed bat roost sites within 5 miles of the 23 
planning area in Reaches 3–5. 24 

CLNB2—Create covered species habitat near California leaf-nosed bat roost sites.  The LCR 25 
MSCP process for selecting sites to establish cottonwood-willow and honey mesquite as habitat 26 
for other covered species would, based on the information collected under conservation 27 
measure CLNB1, give priority, when consistent with achieving LCR MSCP goals for other 28 
covered species, to selecting sites that are within 5 miles of California leaf-nosed bat roosts in 29 
Reaches 3–5.   30 

PALE TOWNSEND’S BIG-EARED BAT 31 

PTBB1—Conduct surveys to locate pale Townsend’s big-eared bat roost sites.  Conduct 32 
investigations to identify locations of pale Townsend’s big-eared bat roost sites within 10 miles 33 
of the planning area in Reaches 3–5. 34 

PTBB2—Create covered species habitat near pale Townsend’s big-eared bat roost sites.  The 35 
LCR MSCP process for selecting sites to establish cottonwood-willow and honey mesquite as 36 
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habitat for other covered species would, based on the information collected under conservation 1 
measure PTBB1, give priority, when consistent with achieving LCR MSCP goals for other 2 
covered species, to selecting sites that are within 10 miles of pale Townsend’s big-eared bat 3 
roosts in Reaches 3–5.   4 

COLORADO RIVER TOAD 5 

CRTO1—Conduct research to better define the distribution, habitat requirements, and 6 
factors that are limiting the distribution of the Colorado River toad.  Develop and implement 7 
a multiyear integrated research program to determine the range, status, habitat requirements, 8 
population biology, factors that currently limit Colorado River toad abundance and 9 
distribution, and factors that have contributed to the decline of the species in the planning area. 10 

CRTO2—Protect existing unprotected occupied Colorado River toad habitat.  Based on results 11 
of research conducted under conservation measures CRTO1 and within funding constraints of 12 
the LCR MSCP, protect existing unprotected occupied Colorado River toad habitat that is 13 
located through the research program. 14 

CRTO3—Conduct research to determine feasibility of establishing the Colorado River toad 15 
in unoccupied habitat.  Conduct research necessary to determine the feasibility for successfully 16 
establishing the Colorado River toad in unoccupied habitat.  If feasible, implement a pilot 17 
introduction into unoccupied habitat, and monitor the success of methods and establishment of 18 
the Colorado River toad in unoccupied habitat. 19 

LOWLAND LEOPARD FROG 20 

LLFR1—Conduct research to better define the distribution, habitat requirements, and factors 21 
that are limiting the distribution of the lowland leopard frog.  Develop and implement a 22 
multiyear integrated research program to determine the range, status, habitat requirements, 23 
population biology, factors that currently limit lowland leopard frog abundance and 24 
distribution, and factors that have contributed to the decline of the species in the planning area. 25 

LLFR2—Protect existing unprotected occupied lowland leopard frog habitat.  Based on results 26 
of research conducted under conservation measures LLFRO1 and within funding constraints of 27 
the LCR MSCP, protect existing unprotected occupied lowland leopard frog habitat that is 28 
located through the research program. 29 

LLFR3—Conduct research to determine feasibility of establishing the lowland leopard frog 30 
in unoccupied habitat.  Conduct research necessary to determine the feasibility for successfully 31 
establishing the lowland leopard frog in unoccupied habitat.  If feasible, implement a pilot 32 
introduction into unoccupied habitat, and monitor the success of methods and establishment of 33 
the lowland leopard frog in unoccupied habitat. 34 

2.1.1.6 Timing of the Implementation of Conservation Measures 35 

The conservation measures would be implemented as quickly as efficient staffing, funding, and 36 
the time required to conduct necessary research relative to creating covered species habitats and 37 
required to evaluate and acquire lands that are suitable for creating covered species habitat 38 
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would permit.  It is not certain when future flow-related activities (i.e., changes in points of 1 
diversion) will be implemented or whether all of these activities will be implemented.  It is 2 
anticipated, however, that changes in points of diversion will not be implemented for several 3 
years following approval of the Conservation Plan.  Because of the uncertainties surrounding 4 
species requirements, habitat creation techniques, and the capabilities of potential habitat 5 
creation sites to provide habitat, the LCR MSCP anticipates that the first few years of 6 
Conservation Plan implementation would focus on conducting research and adaptive 7 
management experiments (e.g., pilot habitat creation projects to test habitat creation techniques) 8 
to collect information necessary to successfully implement the LCR MSCP.  Following collection 9 
of this information, implementation of the LCR MSCP is expected to rapidly accelerate, with 10 
most or all of the habitat creation conservation component of the LCR MSCP completed within 11 
20–30 years of LCR MSCP HCP approval. 12 

The anticipated implementation strategy for establishing cottonwood-willow, honey mesquite, 13 
and marsh land cover types to create habitats for cottonwood-willow–associated covered 14 
species builds on information that would be gathered in the first few years of Conservation Plan 15 
implementation.  It is presumed that during implementation Years 0–5, most habitat creation 16 
projects would be small in scale and designed to identify and verify the most cost effective 17 
means of creating high quality habitat.  Larger scale projects would be implemented in Years 6–18 
10 that are designed based on information gathered from previous plantings and partnerships 19 
with willing landowners.  Implementation Years 11–30 would focus on large-scale habitat 20 
creation projects until the habitat creation objective acreage is achieved.  The strategy for 21 
creation of both connected and disconnected backwaters assumes 60 acres of backwater would 22 
be created during each 5-year implementation period, with a goal of creating several small or 23 
one or two larger backwaters during any single year.  Performance criteria for covered species 24 
habitats would be used to determine the extent of established cottonwood-willow, honey 25 
mesquite, and marsh that develops as habitat for covered species. 26 

Tables 2.1-8a-d describe the proposed implementation rate and interim acreage goals for 27 
establishment of created habitats. 28 

 29 

Table 2.1-8a.  Anticipated Schedule for Establishment of 
Cottonwood/Willow 

Years Acres/Year 5-Year Total Cumulative Total 
1–5 50 250 250 
6–10 150 750 1,000 
11–15 300 1,500 2,500 
16–20 300 1,500 4,000 
21–25 300 1,500 5,500 
26–30 – 440 5,940 

 30 
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 1 
Table 2.1-8b.  Anticipated Schedule for Establishment  

of Honey Mesquite 
Years Acres/Year 5-Year Total Cumulative Total 

1–5 20 100 100 
6–10 40 200 300 
11–15 80 400 700 
16–20 80 400 1,100 
21–25 – 220 1,320 
26–30 – – 1,320 

 2 
Table 2.1-8c.  Anticipated Schedule for Establishment of Marsh 

Years Acres/Year 5-Year Total Cumulative Total 
1–5 10 50 50 
6–10 20 100 150 
11–15 40 200 350 
16–20 40 162 512 
21–25 – – – 
26–30 – – – 

 3 
Table 2.1-8d.  Anticipated Schedule for Establishment  

of Backwaters 
Years Acres/Year 4-Year Total Cumulative Total 

1-5 15 60 60 
6-10 15 60 120 
11-15 15 60 180 
16-20 15 60 240 
21-25 15 60 300 
26-30 15 60 360 

 4 

2.1.1.7 Monitoring and Research 5 

The elements of the monitoring and research program include system monitoring, species 6 
monitoring and research, habitat creation technology research, and post-development or post-7 
habitat creation monitoring. 8 

The LCR MSCP Program Manager, in cooperation with the Service, would direct development 9 
and implementation of the monitoring and research program.  The LCR MSCP would maintain 10 
databases for storage and retrieval of monitoring and research data collected under the LCR 11 
MSCP and by others that are relevant to covered species and their habitats, as well as for 12 
tracking implementation and success of Conservation Plan measures.  Monitoring and research 13 
would primarily be directed to fill known data and information gaps and/or those data needs 14 
identified through database review.  Every attempt would be made to use and glean data from 15 
existing, ongoing programs and to direct the collection of data that would augment, not replace, 16 
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these programs.  Monitoring protocols and research studies would be designed to avoid 1 
excessive disturbance to covered species and to ensure that monitoring and research are 2 
conducted in compliance with all permit stipulations. 3 

The LCR MSCP Program Manager would maintain close coordination with other recovery 4 
implementation programs and habitat conservation programs in the Colorado River watershed, 5 
including the Upper Colorado River Endangered Fish Recovery Program, the Glen Canyon 6 
Dam Adaptive Management Program, the Clark County MSHCP  and others that may develop 7 
through the life of the LCR MSCP.  Additionally, communication and coordination would be 8 
maintained with other species conservation planning and habitat restoration efforts that are in 9 
place within the range of the species covered under the Conservation Plan (e.g., southwestern 10 
willow flycatcher research and habitat restoration activities along the middle Rio Grande in 11 
central New Mexico). 12 

The purpose behind this close communication and coordination is to ensure and facilitate the 13 
transfer and management of data and information related to key species and the employment of 14 
state-of-the-art restoration technologies.  LCR MSCP monitoring protocols would be developed 15 
in coordination with the National Fish and Wildlife Foundation’s Partner’s in Flight programs 16 
in Arizona, California, and Nevada to ensure that results of LCR MSCP monitoring are 17 
compatible with and can be integrated with data collected on covered species and habitat 18 
restoration efforts under these programs.  This coordination would allow for comparable data 19 
to be collected that can be used to better evaluate the regional status and trends of species and 20 
to identify and direct future management efforts to benefit these species.  Identification of such 21 
regional management needs based on coordinated regional monitoring efforts would not only 22 
help guide adaptive implementation of the Conservation Plan but would also provide such 23 
guidance for other species conservation programs.  Additionally, monitoring protocols would 24 
be designed and developed that permit coordinated database management, as well as database 25 
compatibility with other conservation planning efforts (e.g., databases developed, maintained, 26 
and managed in the Glen Canyon Dam Adaptive Management Program, Upper Colorado River 27 
Basin Recovery Implementation Program, and Roosevelt Lake HCP). 28 

System Monitoring 29 

System monitoring would be conducted to collect data on existing populations and habitats of 30 
covered species to determine their status, distribution, density, migration, productivity, and 31 
other ecologically important parameters.  System monitoring would be implemented annually, 32 
with decreasing intensity over the term of the LCR MSCP.  Collected data would be maintained 33 
in a GIS database (e.g., distribution of habitats, species observations) and other database 34 
formats as appropriate. 35 

In the early years of Conservation Plan implementation, extensive data gathering would be 36 
conducted to acquire and sort data on covered species to identify data gaps and research 37 
questions that would be addressed through the adaptive management process.  At the same 38 
time, ongoing monitoring of endangered species currently performed by Reclamation would 39 
continue.  Additionally, productivity and survival for other avian species would be gathered 40 
through continued monitoring at two data Monitor Avian Productivity and Survival (MAPS) 41 
stations located in patches of riparian land cover along the LCR (one on created habitat and one 42 
on existing habitat that would not be affected by covered activities).  If the appropriate sites are 43 
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identified and become available for use, it may be feasible to establish one or more additional 1 
MAPS stations within the planning area. 2 

As data gaps are identified, monitoring actions, primarily directed toward covered species for 3 
which little is known from the LCR (i.e., mammals, amphibians, insects) would be designed, 4 
scheduled, and implemented.  Monitoring data would itself be reviewed to determine species-5 
specific and habitat creation–specific research needs.  For example, the status and distribution of 6 
the Colorado River cotton rat is unknown.  (None have been seen or collected for a few years.)  7 
Small mammal trapping would need to be implemented in areas previously known to be 8 
occupied by this species.  If the species is located, species-specific research studies would need 9 
to be undertaken to determine the relationship between the organism and its environment.  10 
Data collected through such species-specific research efforts would then be used to refine or 11 
modify Conservation Plan conservation measures to ensure the species’ LCR MSCP 12 
conservation goals are achieved. 13 

An important aspect of system monitoring includes the development and use of consistent 14 
monitoring and research protocols.  Monitoring and research plan designs and database 15 
management techniques and methodologies should, to the maximum extent practicable, 16 
conform to protocols identified or developed in existing species recovery plans, Partner’s in 17 
Flight bird conservation plans, and other species-related conservation planning efforts. 18 

It is anticipated that system monitoring could decrease during the later years of LCR MSCP 19 
implementation because post-development monitoring on established sites would provide the 20 
data necessary to evaluate the overall health and well-being of these species. 21 

Species Research 22 

The LCR MSCP participants recognize that there are considerable data gaps for many of the 23 
covered species and that these data are needed to guide, through the adaptive management 24 
process, the design and implementation of effective conservation measures.  Through the 25 
adaptive management process, LCR MSCP implementation would be informed and enhanced 26 
by the collection of basic life history data, such as food habits, migration timing, and the 27 
physical-, chemical-, and biological-limiting factors necessary to design, construct, and manage 28 
the requisite habitats necessary to ensure the continued survival of the species. 29 

The LCR MSCP Program Manager would determine, in cooperation with the Service, the 30 
appropriate scope of these species-specific research programs and activities.  As described for 31 
system monitoring, the LCR MSCP participants would coordinate with, participate in, and 32 
build on extant research for these species.  Some of the species research items currently 33 
identified include brown-headed cowbird and starling control, bat roost and forage site 34 
identification, MacNeill’s sootywing skipper habitat requirements, and flannelmouth sucker 35 
investigations below Davis Dam. 36 

Restoration Research 37 

Restoration technology and methodology research is a key element for successful 38 
implementation of habitat establishment through the adaptive management process.  Most of 39 
the habitats to be created under the LCR MSCP involve a continuation, completion, or 40 
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expansion of actions currently being tested and implemented by Reclamation as part of 1 
previous BOs (e.g., some Reclamation projects, such as backwater development, have been 2 
implemented as mitigation as long as 30 years ago).  Many of Reclamation’s ongoing restoration 3 
projects are demonstration projects that were designed and implemented to answer some of the 4 
multitude of questions surrounding restoration of native aquatic, marsh, and riparian 5 
communities in the Colorado River floodplain.  Much of this work would still be under 6 
investigation as the Conservation Plan moves into the implementation phase.  In many ways, 7 
these actions are still conceptual in nature. 8 

Initially, a major focus of restoration research would be to conduct site evaluations to collect the 9 
information necessary to select conservation areas based on the conservation area site-selection 10 
criteria.  Substantial pre-restoration evaluation and inventory would be required to ensure that 11 
the best sites are selected. 12 

Post-development Monitoring 13 

Following completion of habitat creation activities (e.g., site grading, plant installation) at each 14 
conservation area, post-development monitoring would be conducted to evaluate development 15 
of the site as covered species habitat (e.g., growth of vegetation, development of elements of 16 
species habitat) and use of the habitat by covered species.  Data collected about how created 17 
habitat develops relative to the habitat creation techniques used to establish and maintain the 18 
habitat would be used to refine management techniques to ensure the most cost-effective 19 
approaches are used (e.g., water management).  An element of post-development monitoring 20 
also includes monitoring of the parameters established for established covered species habitats 21 
to determine whether the minimum habitat requirements established for each species’ habitat 22 
are being achieved. 23 

2.1.1.8 Adaptive Management 24 

Uncertainty is an unavoidable component of creating and managing species habitats since 25 
conditions within the planning area and the status of covered species may change during the 26 
term of the LCR MSCP.  To address such uncertainties, the LCR MSCP Program Manager 27 
would implement the LCR MSCP based on the principles of adaptive management, which 28 
would allow LCR MSCP conservation measures to be adjusted over time based on results of 29 
monitoring and research. 30 

The adaptive management process would be administered by the LCR MSCP Program 31 
Manager, with input from the LCR MSCP Steering Committee, and would provide the Program 32 
Manager with objective scientific data and analyses on which to base management decisions.  33 
Figure 2.1-11 conceptually illustrates the adaptive management process.   34 

The LCR MSCP adaptive management process is intended to be a flexible, iterative approach to 35 
long-term habitat creation and management of biological resources and would be influenced 36 
over time by the results of ongoing monitoring, research, and other sources of information.  37 
Conservation measures, habitat creation actions, and resource management techniques would 38 
be regularly evaluated in light of monitoring and research results regarding species needs, 39 
habitat creation successes and failures, and other factors.  The intent of this evaluation process is 40 



Source: Adapted from Statewide Strategy to Recover Salmon (Washington State Joint Resources Cabinet 1999).
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to better achieve overall conservation and management goals as defined by measurable 1 
biological objectives. 2 

The cornerstone of the adaptive management process is the LCR MSCP monitoring and 3 
research program.  Information collected through monitoring and research would be used to 4 
design and manage created habitat and provide information to direct the fish augmentation 5 
element of the LCR MSCP.  During the early phases of LCR MSCP implementation, monitoring 6 
and research would provide data to improve the efficacy of techniques to successfully establish 7 
habitat.  As habitats are established, the adaptive management process would allow for the 8 
experience gained through early projects to shape and refine future habitat creation projects. 9 

The data collected, evaluated, and managed through the monitoring and research program 10 
would provide a scientific basis for modification of existing projects or development of 11 
alternative measures that would provide greater benefits or more efficient use of LCR MSCP 12 
resources.  Such modified/alternative measures would be developed as written proposals and 13 
would be presented to the LCR MSCP Steering Committee by the LCR MSCP Program 14 
Manager, together with an estimate of the costs.  These proposals would be evaluated to ensure 15 
that they are consistent with the LCR MSCP goals and can be accomplished within the limits of 16 
the budget and financing assurances of the LCR MSCP participants.  17 

Action plans and budgets, reflecting the implementation of conservation projects, will be 18 
presented to the Service for its review and written concurrence that they conform to the terms 19 
and conditions necessary or appropriate for purposes of the incidental take authorization.  20 
Modified/alternative conservation measures and methods that have been generated through 21 
the adaptive management process, proposed by the LCR MSCP Program Manager, reviewed by 22 
the LCR MSCP Steering Committee, and with concurrence of the Service would not require an 23 
amendment to the section 10(a)(1)(B) permit or re-initiation of the section 7 consultation. 24 

Recovery plans could be developed for Federally listed species or LCR MSCP species that 25 
become listed over the 50-year life of the LCR MSCP.  The LCR MSCP adaptive management 26 
process allows for revisions of objectives and conservation measures to incorporate recovery 27 
strategies identified in new or revised recovery plans.   28 

2.1.1.9 Conceptual Habitat Conservation Actions  29 

Table 2.1-9 summarizes the key elements that would be involved in implementing the five 30 
habitat creation and maintenance concepts that would be incorporated into an integrated 31 
mosaic of habitats.  The five concepts are: 32 

1. Converting agricultural land to cottonwood-willow and/or mesquite habitat. 33 

2. Converting undeveloped lands to cottonwood-willow and/or mesquite habitat. 34 

3. Creating marsh. 35 

4. Creating backwaters. 36 

5. Maintaining existing habitat (this refers to the LCR MSCP’s contribution to maintaining 37 
the condition of a portion of existing habitat for covered species within the planning 38 
area).   39 
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 1 
Table 2.1-9.  Key Elements of Habitat Establishment and Maintenance Concepts 

 CONCEPT1  

Key Elements of Concepts 1 2 3 4 5 

Clearing existing vegetation. X X X X  
Using existing water delivery infrastructure where possible. X     
Upgrading, augmenting, or enhancing the pumping system, 
canals, and drains where needed. X    X 

Grading and contouring to provide distribution canals, side 
channels, swales, and berms to support cottonwood-willow 
and mesquite land cover types. 

X X    

Designing/constructing water infrastructure to allow for 
flood irrigation of cottonwood-willow and seasonal creation 
and maintenance of moist soils. 

X X   X 

Revegetating using methods that include but are not limited 
to pole planting (vertical or horizontal), planting container-
grown trees and shrubs, natural seeding from early 
plantings, and hydroseeding 

X X X   

Identifying potential maintenance and management 
measures to ensure long-term viability of the conservation 
site. 

X X X X  

Installing drip irrigation where needed to irrigate mesquite 
plantings X X    

Creating low-lying areas for water retention through 
dredging, surface excavation, or other means. X X X   

Establishing a water inflow and outflow system to maintain 
water depth and extent.  Establishing water inflow through 
the groundwater table, surface water inlet and outlet 
facilities, or attachment to canal distribution network. 

X X X X  

Revegetating with shoots, seeds, or other propagules. X X X   
Establishing a backwater area through dredging, surface 
excavation, or other means.  This concept could include 
shallow water habitat. 

   X X 

Designing all water inflow and outflow facilities to prevent 
the movement of non-native aquatic species into the 
backwater if it is being established for native fish. 

   X  

Maintaining marsh vegetation by burning, water delivery, 
and other means.   X  X 

Removing or controlling undesirable vegetation such as 
saltcedar and Arundo; and other appropriate means to 
maintain existing desirable habitat conditions. 

X X X  X 

1 Concepts are  1) converting agricultural land to cottonwood-willow and/or mesquite habitat; 2) 
converting undeveloped lands to cottonwood-willow and/or mesquite habitat; 3) establishing 
marsh; 4) establishing backwaters; and 5) maintaining existing habitat.   
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2.1.2 Alternative 2:  No Action Alternative 1 

The no action alternative describes a reasonable assumption of the expected future situation 2 
that would result if the Conservation Plan were not implemented as proposed and the section 3 
10(a)(1)(B) permit were not issued.  This alternative is based on the following assumptions 4 
regarding the actions that would be taken in the absence of the LCR MSCP. 5 

Assumptions  6 

• A comprehensive, regional multi-species conservation plan would not be implemented 7 
by non-Federal and Federal entities.   8 

• The Service would not issue a comprehensive section 10(a)(1)(B) permit to the states of 9 
Arizona, California, and Nevada for incidental take resulting from the covered activities. 10 

• The covered activities described in the LCR MSCP BA and LCR MSCP HCP would 11 
likely be implemented, but regulatory compliance would be required and applied on a 12 
case-by-case basis as each activity is considered and approved.  The types of 13 
conservation measures and strategies described for the proposed Conservation Plan 14 
would likely be adopted to offset the impacts of each activity, but would be planned and 15 
implemented independently for each activity.  Conservation could occur in the planning 16 
area as well as in the off-site conservation areas described below under Alternative 4.  17 
These include the lower reaches of the Virgin and Muddy rivers, Bill Williams River, 18 
and Gila River.  In the absence of a comprehensive, coordinated conservation program, 19 
the following would be expected:   20 

− It is unlikely that funding would be provided to maintain existing habitat that is not 21 
impacted by the individual projects. 22 

− The individual project mitigation programs likely would not provide the regional 23 
wildfire suppression and law enforcement funding proposed in the Conservation 24 
Plan. 25 

− Coordinated monitoring and adaptive management programs would not be 26 
implemented. 27 

− Since each individual project would establish its own mitigation sites, it is likely that 28 
more maintenance and storage facilities would be required. 29 

− More, smaller mitigation sites would be established, requiring more infrastructure 30 
(access roads and irrigation pipelines/canals and pump facilities). 31 

− To the extent that the agencies undertaking the covered activities proceed with ESA 32 
compliance, there may be a reduced number of covered species because unlisted 33 
species likely would not be included.  This would result in a reduction in the amount 34 
of habitat required. 35 

Federal Regulatory Compliance Actions 36 

• All Reasonable Prudent Measures (RPMs) and Reasonable Prudent Alternatives (RPAs) 37 
for the 1997 and 2002 BOs must be completed by April 30, 2005, when the current BO 38 
expires.  Reclamation would need to reinitiate consultation with the Service on LCR 39 
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operations and maintenance activities, and the Service would issue a new BO, which 1 
may contain conservation measures or requirements not in the original 1997 BO or the 2 
2002 extension.  It is likely that Reclamation’s consultation with the Service regarding 3 
ongoing operations and maintenance activities would incorporate the future actions for 4 
which coverage is provided by the proposed Conservation Plan.   5 

• The provisions of the 2001 BO regarding the change in point of diversion of up to 400 6 
kaf from Imperial Dam to Lake Havasu would remain in effect, assuming that the 7 
exchange is accomplished, until the time limits set in the BO expire.   8 

• Future Federal actions would be required to comply with NEPA, the ESA, and other 9 
laws and regulations; compliance and permit requirements would be implemented on a 10 
case-by-case basis.   11 

• It is likely that conservation measures similar to those of the proposed action would be 12 
implemented to comply with regulatory requirements, with the exceptions described 13 
above under “Assumptions.”   14 

Non-Federal Regulatory Compliance Actions 15 

• Ongoing and future actions in Arizona, California, and Nevada would be required to 16 
comply with permit requirements, where appropriate, and all applicable laws and 17 
regulations.  There is a reasonable possibility that potential non-Federal permittees 18 
would conclude that they do not require a section 10(a)(1)(B) permit for their activities, 19 
either because they choose not to implement those activities or they determine that their 20 
activities do not cause incidental take of protected species. 21 

Ongoing Conservation Actions 22 

• Conservation actions by Federal agencies that are tied to section 7 consultations under 23 
section 7(a)(2) would continue to be implemented as part of that proposed action or 24 
under the requirements of the BO.  Implementation would cease only under the terms of 25 
the BO. 26 

• Voluntary conservation actions initiated by Federal agencies under section 7(a)(1) would 27 
continue to be implemented at the discretion of the Federal agency. 28 

• Voluntary conservation actions initiated by state agencies, tribes, or private groups 29 
would continue to be implemented at the discretion of the funding entity. 30 

• Implementation of existing recovery plans for listed species would continue as Federal 31 
and non-Federal partners provide funding for specific projects relevant to the planning 32 
area.  33 

2.1.3 Alternative 3:  Implementation of a Conservation Plan Addressing ESA-Listed 34 
Species Only and Issuance of a Section 10(a)(1)(B) Permit (ESA-Listed Species 35 
Only) 36 

This alternative would provide coverage only for those species listed under the ESA, and it 37 
would result in the issuance of a section 10(a)(1)(B) permit by the Service.  Covered species 38 
would be the Yuma clapper rail, southwestern willow flycatcher, desert tortoise, bonytail, 39 
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humpback chub, and razorback sucker.  The amount of take authorized would be as shown on 1 
Tables 2.1-2 and 2.1-3 for these species.  This alternative would differ from the proposed action 2 
primarily in that no honey mesquite and less cottonwood-willow and marsh land cover would 3 
need to be established.  Additionally, no take permit would be issued for unlisted species, and 4 
specific benefits for those species would not occur.  Under this alternative, the Conservation 5 
Plan would be implemented in the same geographic area as the proposed action and would 6 
include: 7 

• Establishment of a $25 million fund to support projects implemented by land use 8 
managers in the planning area that maintain existing habitat for listed species that 9 
would be covered by the Conservation Plan under this alternative;  10 

• Creation of native habitat in the planning area (4,050 acres of cottonwood-willow, 382 11 
acres of marsh, and 360 acres of backwaters); 12 

• Long-term management of established habitat to maintain and preserve ecological 13 
functions; 14 

• Avoidance and minimization of impacts resulting from covered activities and 15 
Conservation Plan implementation on listed species and their habitat; 16 

• Population enhancement measures intended to directly or indirectly increase abundance 17 
of listed species; and 18 

• Adaptive management measures, including monitoring and research necessary to assess 19 
and improve conservation measure effectiveness. 20 

• Other conservation measures relating to the listed species and the strategies for 21 
implementing them, as discussed in section 2.1.1. 22 

2.1.4 Alternative 4:  Off-Site Conservation and Issuance of a Section 10(a)(1)(B) Permit 23 
(Off-Site Conservation) 24 

The off-site conservation alternative would involve the application for and issuance of a section 25 
10(a)(1)(B) permit for the same covered activities and covered species as the proposed action.  26 
The level of impacts to covered species, including the amount of authorized take that is 27 
requested, is the same for this alternative as for the proposed action, and therefore, the same 28 
level of conservation measures would be proposed to mitigate the impacts, including: 29 

• Establishing a $25 million fund to support projects implemented by land use managers 30 
in the planning area that maintain existing covered species’ habitat; 31 

• Creation of native habitat (5,940 acres of cottonwood-willow, 1,320 acres of honey 32 
mesquite type III, 512 acres of marsh, and 360 acres of backwaters); 33 

• Long-term management of created habitat to maintain and preserve ecological 34 
functions; 35 

• Avoidance and minimization of impacts resulting from covered activities and 36 
Conservation Plan implementation on covered species and their habitat; 37 

• Population enhancement measures intended to directly or indirectly increase abundance 38 
of covered species;  39 
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• Adaptive management measures, including monitoring and research necessary to assess 1 
and improve conservation measure effectiveness; and 2 

• Other conservation measures relating to the covered species and the strategies for 3 
implementing them, as discussed in section 2.1.1. 4 

The only difference between this alternative and the proposed action is that habitat generally 5 
would be created along tributaries to the LCR.  Fish conservation, including the creation of 360 6 
acres of backwaters and fish augmentation strategies, would continue to take place in the 7 
mainstem, reservoirs, and backwaters of the LCR.  For purposes of analysis, it is assumed that 8 
created habitat would be equally distributed between the three off-site conservation areas.   9 

Potential off-site locations for implementing the Conservation Plan elements are:  (1) the lower 10 
reaches of the Muddy River/Moapa Valley and Virgin River, proceeding upstream from the 11 
confluences with Lake Mead and overlapping the NDOW’s Overton Wildlife Management Area 12 
(Figure 2.1-12); (2) the lower reach of the Bill Williams River, proceeding upstream from the 13 
confluence with the LCR and overlapping the Bill Williams NWR, to Alamo Dam (Figure  14 
2.1-13); and/or (3) lower Gila River Valley, proceeding upstream from the LCR planning area 15 
and extending approximately ten miles east of Mohawk Valley (Figure 2.1-14).  Land ownership 16 
for each of the off-site conservation areas is shown on Table 2.1-10.  These locations were 17 
selected because they: 18 

1. Provide essentially the same benefits to local-to-regional populations of covered species 19 
that would be provided by the proposed Conservation Plan.  They are in close proximity 20 
to the planning area so that mitigation is effective at addressing local ecosystem 21 
concerns. 22 

2. They would productively combine with and enhance other conservation efforts that are 23 
being and would be applied along the LCR mainstem through other initiatives.   24 

3. They span the same range of ecological communities as the planning area, providing 25 
ecological counterparts to the upper (Reaches 1-2), middle (Reaches 3-5), and lower 26 
(Reaches 6-7) portions of the planning area. 27 

In addition to the information used to develop the proposed Conservation Plan, the following 28 
key sources were consulted to identify the best locations for Alternative 4: 29 

• An Ecological Analysis of Conservation Priorities in the Sonoran Desert Ecoregion (Marshall et 30 
al. 2000). 31 

• The Arizona Partners in Flight Bird Conservation Plan (Latta et al. 1999). 32 

• The Final Recovery Plan for the Southwestern Willow Flycatcher (USFWS 2002d). 33 

• The Nevada Natural Heritage Program (NNHP) (2000) Scorecard 2000: Highest Priority 34 
Conservation Sites. 35 

• The Southern Nevada Public Land Management Act’s (SNPLMA 2003) website 36 
information on conservation land acquisition priorities (http://www.nv.blm.gov/ 37 
snplma/default.asp).   38 
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Table 2.1-10.  Land Ownership in the Off-Site Conservation Areas (Acres) 1 

Land Owner 
Lower Muddy and  

Virgin Rivers Lower Bill Williams River Lower Gila River Valley 
U.S. Bureau of Reclamation 0 0 0 
U.S. Fish & Wildlife Service 0 2,187 0 
Bureau of Land Management 7,524 10,004 45,003 
U.S. Forest Service 22 0 0 
Department of Defense 0 0 4,176 
State 2,321 1,773 10,230 
Private 7,958 7,426 92,716 
National Park Service 318 0 0 
Unknown 0 0 10 
Acreage Totals 18,142 21,390 152,135 
    

• Reclamation’s (USBR 1999a) Long Term Restoration Program for the Historical Southwestern 2 
Willow Flycatcher (Empidonax traillii extimus) Habitat along the Lower Colorado River 3 
(Response to the Service pursuant to Reasonable and Prudent Alternative #11 from the 4 
1997 BO). 5 

• Other documents as cited. 6 

2.1.4.1 Lower Muddy and Virgin Rivers 7 

The areas included in this off-site conservation area include large acreages of land in private 8 
ownership that surrounds riverine aquatic and riparian habitat.  Within both privately and 9 
publicly held lands there are numerous areas of opportunity for creating and/or maintaining 10 
aquatic and riparian habitat.  These areas include existing and potential southwestern willow 11 
flycatcher habitat that is important to the recovery of the species (USFWS 2002d).  Previously  12 

identified conservation opportunities include 620 acres of potential habitat for southwestern 13 
willow flycatcher on private lands along a 15-mile stretch of the Virgin River upstream from 14 
Lake Mead to the Overton Wildlife Management area (USBR 1999a).  Similarly, extensive 15 
private lands exist along the lower Muddy River in Moapa Valley. 16 

This off-site conservation area includes habitat conservation opportunities for a number of 17 
species that are not known to occur in the other two areas:  the desert pocket mouse; the relict 18 
leopard frog; and MacNeill’s sootywing skipper.  Conservation actions within this area would 19 
accordingly give priority to meeting the needs of these species.  This area also contains two 20 
Federal- and Nevada-listed endangered fish species that are not covered by the proposed 21 
Conservation Plan:  the woundfin (Plagopterus argentisimus) and Virgin River chub (Gila 22 
seminuda). 23 

The covered species that occur or are likely to occur in each of the off-site conservation areas 24 
and would benefit from habitat creation and maintenance efforts are shown on Table 2.1-11. 25 
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Table 2.1-11.  Species for which Habitat Establishment or Maintenance Could Occur  1 
in Each of the Off-Site Conservation Areas 2 

Species Name Lower Muddy and 
Virgin Rivers 

Lower Bill Williams 
River 

Lower Gila River 
Valley 

Pale Townsend’s big-eared bat X X  
Western yellow bat X X X 
Western red bat X X X 
California leaf-nosed bat X X X 
Desert pocket mouse X   
Colorado River cotton rat  X  
Yuma hispid cotton rat   X 
Western least bittern X X X 
Yuma clapper rail X X X 
California black rail  X X 
Western yellow-billed cuckoo X X X 
Gilded flicker  X X 
Gila woodpecker  X X 
Southwestern willow flycatcher X X X 
Vermilion flycatcher X X X 
Arizona Bell’s vireo X X X 
Sonoran yellow warbler X X X 
Summer tanager X X X 
Elf owl  X  
Relict leopard frog X   
Lowland leopard frog  X  
MacNeill’s sootywing skipper X   
Source:  NNHP 2000; Marshall et al. 2000; see also species information included in the LCR MSCP HCP 
 

Water Supply  3 

The Law of the River enjoins the Secretary from charging water use on the tributaries against a 4 
state’s apportionment.  In the case of the Muddy and Virgin rivers, laws of the State of Nevada 5 
govern the diversion and use of water.  The doctrine of prior appropriation governs surface 6 
water rights in Nevada.  An appropriative right is the right to divert a specified quantity of 7 
water at a specified point of diversion for reasonable and beneficial uses at a specified place of 8 
use for a specified manner of use.  Appropriative rights are generally “first-in-time, first-in-9 
right”; that is, one appropriative right has priority over appropriative rights established later.  10 
Water diverted under an appropriative right may be used on lands not contiguous with the 11 
watercourse and on lands outside of the watershed, and appropriative rights may authorize the 12 
seasonal storage of water.  Before 1905, appropriative rights could be established simply by 13 
diverting water and applying it to the beneficial use.  In 1905, the Nevada State Legislature 14 
enacted the process for establishing appropriative rights.  The Nevada State Engineer through 15 
the Nevada Division of Water Resources (NDWR) administers all surface water rights in the 16 
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state.  An appropriative water right granted by NDWR is required to divert and consumptively 1 
use water in the State of Nevada.  Nevada has established procedures for the transfer of 2 
appropriative water rights and the transfer of a place of use for a water right (see Title 48, 3 
Chapter 533 of the Nevada Revised Statutes).   4 

The NDWR had adjudicated both the Virgin and Muddy rivers.  The adjudication process in 5 
Nevada focuses on verifying and quantifying pre-statutory water rights, as well as Native 6 
American Indian and Federal reserved water rights.  An adjudication of surface water claims, 7 
other than claims of Native American Indian or Federal reserved rights, involves those rights 8 
established before the enactment of Nevada’s statutory water law in 1905.  Both the Virgin and 9 
Muddy rivers are considered “fully appropriated” or “fully designated” meaning all flows in 10 
the river have been appropriated to a water right holder and no additional water is available for 11 
a new appropriative water right.   12 

LCR MSCP parties would obtain Virgin River and Muddy River waters for implementing the 13 
Conservation Plan projects from various sources in accordance with Nevada law and in 14 
coordination with the Nevada parties to the LCR MSCP whose water rights may be affected by 15 
the use.  The legal structure governing water rights within Nevada would ensure that these uses 16 
would not increase the amount of Virgin River and Muddy River water used beyond existing 17 
apportionments.  The geographic scope of Alternative 4 (Figure 2.1-12) would ensure that 18 
Virgin River and Muddy River water that would be used by the LCR MSCP is used within the 19 
respective historic floodplain of each river. 20 

2.1.4.2 Lower Bill Williams River 21 

The area of interest includes the Bill Williams NWR, where riparian vegetation restoration and 22 
management efforts are ongoing.  Planet Ranch, owned by the City of Scottsdale, includes 8,400 23 
acres, of which 2,300 acres are within the floodplain.  It surrounds existing and potential 24 
riparian and aquatic habitats upstream of the refuge and includes water rights.  The Bill 25 
Williams River is one of the key Management Units identified in the Service’s (2002d) Recovery 26 
Plan for the southwestern willow flycatcher.  Additionally, The Nature Conservancy (TNC) (in 27 
Marshall et al. 2000) identified the Bill Williams Complex, including the reach of the river under 28 
consideration here, as harboring a large number of regionally important species and habitats, 29 
making it one of the priority sites for the conservation of biodiversity.  Creation of cottonwood-30 
willow riparian habitat and honey mesquite would be given priority in this off-site conservation 31 
area.   32 

Water Supply  33 

As discussed above, the Law of the River only governs the diversion and use of water on the 34 
mainstream of the Colorado River.  The laws of the State of Arizona govern the diversion and 35 
use of water from the Bill Williams River.  The doctrine of prior appropriation (described above) 36 
also governs surface water rights in Arizona (see Title 45, Chapter 1 of the Arizona Revised 37 
Statutes).  Before June 1919, appropriative rights could be established simply by diverting water 38 
and applying it to the beneficial use, or by posting a notice and recording a water right claim 39 
with the county recorder.  The Arizona State Legislature enacted the Public Water Code in 1919 40 
and established a procedure for obtaining appropriative rights under the Arizona Water Code.  41 
The Water Rights Registration Act of 1974 established a procedure for registering water rights 42 
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that existed prior to June 1919.  Water rights may also be established pursuant to the Stockpond 1 
Registration Act of 1977, for stockponds constructed after June 12, 1919 and prior to August 27, 2 
1977.  The Arizona Department of Water Resources (ADWR) now administers all surface water 3 
rights in the state.  To avoid abandonment and subsequent forfeiture of an appropriative water 4 
right granted by the state the rightholder is required to beneficially use that water in the State of 5 
Arizona.  Arizona has established procedures for the transfer or exchange of surface water 6 
rights and the transfer of a place of use for a water right (see Title 45, Chapters 1 and 4 of the 7 
Arizona Revised Statutes).  The Bill Williams River is considered fully appropriated. 8 

LCR MSCP parties would obtain Bill Williams River water for implementing the Conservation 9 
Plan projects from various sources in accordance with Arizona law and in coordination with the 10 
Arizona parties to the LCR MSCP whose water rights may be affected by the use.  The legal 11 
structure governing water rights within Arizona would ensure that these uses would not 12 
increase the amount of Bill Williams River water used beyond existing apportionments.  The 13 
geographic scope of Alternative 4 (Figure 2.1-13) would ensure that Bill Williams River water 14 
that would be used by the LCR MSCP is used within the historic floodplain of the river. 15 

2.1.4.3 Lower Gila River  16 

Reclamation (1999a) identified promising opportunities for riparian restoration and 17 
management to benefit willow flycatcher in newly reestablishing areas of cottonwood-willow 18 
near Wellton.  Tacna Marsh is one of the priority sites identified by TNC for the conservation of 19 
biodiversity (Marshall et al. 2000) and includes extensive marshes that provide habitat for 20 
Western least bittern and Yuma clapper rail.   21 

The lower Gila River Valley encompasses habitat and conservation opportunities for southern 22 
species that are not known or likely to occur at the other sites, including the Yuma hispid cotton 23 
rat, flat-tailed horned lizard, and Colorado River toad.  Conservation actions in this area would 24 
give priority to the needs of these species, along with the establishment of cottonwood-willow, 25 
honey-mesquite, and marsh habitats.  26 

Water Supply  27 

Water for irrigation along the lower Gila River is Colorado River mainstem water, and the 28 
lower Gila River conveys irrigation return flows back to the Colorado River.  Therefore, the use 29 
of water for LCR MSCP conservation projects in this area must comply with the Law of the 30 
River.  LCR MSCP parties would obtain Colorado River water to meet these requirements from 31 
various sources in accordance with the Law of the River and in coordination with the Lower 32 
Basin State(s) whose apportionment may be affected by the use.  The legal structure governing 33 
the Colorado River would ensure that these uses would not increase the amount of water used 34 
in the lower Colorado River basin beyond existing entitlements.  The geographic scope of 35 
Alternative 4 (Figure 2.1-14) would ensure that Colorado River water that would be used by the 36 
LCR MSCP is used within the historic floodplain of the Gila River, a tributary of the lower 37 
Colorado River. 38 
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2.2 ALTERNATIVES CONSIDERED BUT ELIMINATED FROM DETAILED 1 
ANALYSIS 2 

During the development of the proposed Conservation Plan and the public scoping process, 3 
several concepts were proposed as potential alternatives to the proposed action.  These 4 
alternatives were eliminated from detailed analysis because they did not substantially meet the 5 
goals and objectives of the LCR MSCP, did not provide a basis for issuance of incidental take 6 
authorizations pursuant to the ESA, or they resulted in potentially greater environmental 7 
consequences.  The alternatives that were identified but eliminated from consideration include 8 
the following: 9 

• Alternative A:  Re-operation of the LCR without Modification of Existing Structures; 10 

• Alternative B:  Dam Removal; 11 

• Alternative C:  Removal of Banklines, Levees, and Similar Modifications; 12 

• Alternative D:  Use of Conserved Water for Environmental Purposes on the LCR; 13 

• Alternative E:  Larger-Scale Conservation Plan; and 14 

• Alternative F:  Longer or Shorter Permit Duration. 15 

2.2.1 Operational or Structural Changes to the Lower Colorado River 16 

Comments provided during the 1999 and 2000 scoping sessions identified a number of 17 
measures that would result in potential changes to the current environment along the LCR 18 
intended to reduce or eliminate the impacts to sensitive species from existing structural 19 
modifications and ongoing operational practices.  These are not alternatives to the proposed 20 
action (implementation of a Conservation Plan and issuance of a section 10(a)(1)(B) permit), but 21 
they have been included for discussion because they were raised during scoping.  The 22 
suggested measures include re-establishing the historic hydrograph and sediment regime of the 23 
LCR; removing, relocating, or destabilizing many of the existing banklines, levees, and other 24 
structures along the river; removing one or more of the major dams on the mainstem of the 25 
river; requiring more water conservation, and developing alternative water sources in coastal 26 
Southern California in order to divert less water from the Colorado River system.  These 27 
measures were combined into four alternatives:  (A) re-operation of the LCR without 28 
modifications to existing structures, (B) removal of dams on the LCR, (C) removal or 29 
modification of banklines and levees on the LCR, and (D) reducing demand for Colorado River 30 
water and dedicating the conserved Colorado River water to environmental uses along the 31 
river. 32 

2.2.1.1 Alternative A:  Re-Operation of the Lower Colorado River without Modifications to 33 
Existing Structures 34 

This alternative would include the modification of current LCR operations from Hoover Dam to 35 
Morelos Diversion Dam for the benefit of species and habitats throughout the planning area.  It 36 
would involve modifying releases of water from the dams along the LCR to better mimic the 37 
historic hydrograph.  Figure 2.2-1 shows monthly average flows below Hoover Dam from 38 
January 1906 to January 1935 (prior to the beginning of storage in Lake Mead in February 1935).  39 
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These flows represent the historic (pre-dam) hydrograph.  As shown on Figure 2.2-1, the 1 
average of all the monthly average flows over this time period was approximately 21,950 cubic 2 
feet per second (cfs), and the maximum of all the monthly average flows was approximately 3 
129,120 cfs (June 1920).  Because this is based on monthly average flows, actual daily flows 4 
could be substantially higher or lower than the monthly averages; thus, 120,000 cfs is used to 5 
represent the historic peak flow below Hoover Dam.   6 

 7 
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Figure 2.2-1.  Average Monthly Colorado River Flows below Hoover Dam from  9 

January 1906 to January 1935 10 

 11 

The intent of this alternative would be to release water in sufficient volumes and duration to 12 
inundate key portions of the historic floodplain to induce restoration of some measure of 13 
natural riverine function to selected reaches (based upon ecological or biological criteria) during 14 
the 50-year implementation period.  Modifications to or removal of existing structures located 15 
within the river would not occur.   16 

Several physical and institutional issues reduce or eliminate the effectiveness and feasibility of 17 
this alternative.  This alternative has been eliminated for the following reasons: 18 
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1. Controlled releases5 from Hoover Dam currently are limited to approximately 73,000 cfs 1 
by the physical constraints of the dam.  This is far below the historic peak river flow of 2 
approximately 120,000 cfs.  To release greater than 73,000 cfs from the dam, an 3 
uncontrolled release must be made.  Uncontrolled releases (releases over the spillway) 4 
can range from a small amount up to 400,000 cfs in extreme flood conditions, depending 5 
on the lake level relative to the spillway crest.  To release the additional approximately 6 
50,000 cfs needed to obtain a total release of 120,000 cfs, water levels in Lake Mead must 7 
be at least 1212.5 feet above mean sea level (msl), or approximately 7.1 feet above the 8 
spillway crest (1205.4 feet above msl) [U. S. Army Corps of Engineers (USACE) 1982].  A 9 
release from the dam of 120,000 cfs is feasible, although this release can only occur under 10 
certain lake level conditions, which generally occur only after a series of wetter 11 
hydrologic years.   12 

To be effective for enhancement of habitat for aquatic and floodplain associated species, 13 
the 120,000 cfs release from Hoover Dam would need to be maintained through the LCR 14 
system (i.e., a corresponding release would need to be made at Davis and Parker dams) 15 
rather than re-captured in Lake Mojave or Lake Havasu.  Controlled releases from Davis 16 
Dam currently are limited to about 44,000 cfs, of which a maximum of 31,000 cfs can be 17 
released through the powerplant.  Uncontrolled releases from Davis Dam via the 18 
spillway can be up to 214,000 cfs, depending on lake level (USACE 1982).  Controlled 19 
releases from Parker Dam are limited to 22,600 cfs, the amount of water that can be 20 
released through the powerplant.  Uncontrolled releases from Parker Dam via the 21 
spillway can be up to 400,000 cfs.  Overall, it would be physically feasible to release 22 
120,000 cfs through the LCR dams; however, a release of this amount of water could 23 
result in damage to these structures (and the smaller structures such as Palo Verde 24 
Diversion Dam, Headgate Rock Dam, Imperial Dam, and others) along the LCR.  It also 25 
would result in a substantial loss of revenue from power generation not realized.  In 26 
addition, as discussed in number 3 below, under a release regime that would mimic the 27 
natural hydrograph of the river, a substantial amount of water could not be diverted for 28 
consumptive use since Lake Havasu is the last major reservoir in the LCR system that 29 
could re-capture all or the majority of the releases from Hoover Dam.  It also should be 30 
noted that historic conditions included low flow rates, which may be insufficient to meet 31 
the requirements of the Law of the River for water delivery and power production.   32 

2. The construction of Hoover Dam and other dams along the LCR has altered the 33 
sediment transport characteristics of the river, which has resulted in the lowering of the 34 

                                                      
5  Controlled releases are releases that occur through the dam structure.  These releases can occur (1) by water flowing into the 

two southern-most intake towers, through the powerplant and discharged to the river, or bypassing the powerplant and 
discharged from the dam via two tunnels, one on each side of the river, that exits the canyon wall below the dam (referred to 
as the Canyon Wall Outlets), and (2) by water flowing into the northern-most intake towers, discharged via two tunnels, one 
on each side of the river, that also exists in the canyon wall below the dam (referred to as the Stoney Gates).  The Stoney Gates 
and Canyon Wall Outlets are only used in an emergency or in flood conditions (USACE 1982).  The present powerplant flow-
through capacity at Hoover Dam is 49,000 cfs; releases above this amount (up to the maximum controlled release of 73,000 cfs) 
that are made through the Stoney Gates or Canyon Wall Outlets cannot be used to generate electricity.  Hoover Dam has two 
spillways, one on each side of the river that spill into 50-foot diameter tunnels and eventually discharge into the river.  With 
the spillway gates lowered and the lake at an elevation equivalent to the top of the gates in the raised position (about 
elevation 1221.4 feet above msl), total discharge capacity of the spillways is 184,000 cfs (USACE 1982).  With the lake at the 
maximum design elevation 1,229 feet above msl and the gates in the lowered position, up to 400,000 cfs can be discharged 
(USACE 1982).   
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river bed and water surface, thereby substantially increasing the flows needed to achieve 1 
overbank flooding.  This change is especially pronounced in the river reaches below 2 
Davis Dam.  For example, for a few miles below both Davis and Parker dams, the 3 
sediment-deficient water released from each dam has resulted in degradation (erosion) 4 
of the channel bed, resulting in an incised and armored channel (overall lowering of the 5 
elevation of the channel and increase in the size of the bed material).   6 

Hydrologic and hydraulic analyses performed by Reclamation indicate that flows of 7 
50,000 cfs would be the threshold of overbank inundation for most of the undeveloped 8 
portions of the river system (those with natural or unarmored banklines).  Conversely, 9 
in other areas of the river, the change in the sediment transport characteristics of the 10 
river has resulted in aggradation of the channel with the deposition of material due to a 11 
variety of reasons including, slowed river flows at the upstream end of reservoirs.  This 12 
has resulted in an overall increase in the bed and water surface elevation of the channel 13 
and a reduction in the channel capacity.  In the Needles area, the design flood of the 14 
levees is 70,000 cfs; however, due to sediment aggradation, flows above 30,000 cfs cause 15 
property damage (USACE 1982).   16 

Property damage and flooding are also a concern along the Parker Strip (the reach from 17 
Parker Dam to Headgate Rock Dam), where the levee design flow is 50,000 cfs, but the 18 
popularity of this reach for recreation and land use planning decisions have resulted in 19 
development that would be damaged at a flow of 19,000 to 20,000 cfs (USACE 1982).  In 20 
addition, property damage occurs at flows above approximately 38,000 cfs in the Blythe 21 
area, and at about 16,000 cfs in the Yuma area where development has occurred within 22 
the levee system and a substantial amount of sediment has been deposited in the area 23 
due to the 1993 Gila River flood (USACE 1982; USBR 1997).   24 

Flows above these values identified above, or above those imposed by the channel 25 
capacity (approximately 40,000 to 50,000 cfs or greater with the exception of the 26 
limitations noted above) would result in flooding and substantial property damage.  27 
Due to the depositional and erosion characteristics of the river, it is not possible to 28 
release a flow of greater than 50,000 cfs for overbank inundation without causing 29 
substantial flooding and property damage.  For example, a release of 50,000 cfs from 30 
Davis Dam would likely result in overbank inundation in the Topock area (where 31 
overbank inundation has the potential to restore some of the sediment transport and 32 
fluvial processes of the river), but would result in flooding and property damage in the 33 
Needles area.  Marinas and other recreational facilities along the river could be damaged 34 
by large releases.  In addition, flooding in agricultural and urban areas along the river 35 
would result in property damage and increased risk of injury or loss of life.  Thus, the 36 
ability of a particular water release to produce overbank flows, continuously wetted 37 
riparian lands, and other effects required to produce beneficial restoration effects is not 38 
feasible under current conditions in the absence of significant damage to the human 39 
environment.  In addition, the difference between the historic river flow and current 40 
release rate would result in a substantial difference in the physical characteristics of the 41 
river, such as the amount of sediment transported and the river’s ability to overflow 42 
banks (other factors would contribute to the latter, as well).  In some reaches of the river, 43 
these changes would be favorable (such as flushing sediment downstream and overbank 44 
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scour and deposition that benefits riparian ecosystem functions), while in other areas of 1 
the river, these changes may not be desirable (such as deposition of flushed sediment 2 
that reduce existing channel capacity).   3 

3. Due to the limited storage capacity of the reservoirs in the LCR system (with the 4 
exception of Lake Mead) and the operation of these reservoirs to limit water level 5 
fluctuations, large releases from these reservoirs likely could not be re-captured and 6 
stored in downstream reservoirs for subsequent diversion by downstream water 7 
diverters.  Since the water likely could not be recaptured, it would flow over the 8 
International Boundary and would be lost to the diverters who have a legal right to the 9 
water.  This would be inconsistent with the Law of the River.  In addition, the loss of the 10 
water over the International Boundary would reduce the total amount of water stored in 11 
the LCR system, reducing the amount of water available (in that year and in future 12 
years) for diversion by those who have a legal right to the water6.  These releases would 13 
also result in a loss of potential power generation, because a substantial amount of water 14 
released would likely have to be released through the spillways of the LCR dams and 15 
would not generate power.  Depending on the amount and rate of flow over the 16 
International Boundary, flooding and property damage could occur in Mexico as a result 17 
of these releases.   18 

2.2.1.2 Alternative B:  Dam Removal 19 

This alternative would include the removal of the dams along the LCR for the benefit of species 20 
and as a mechanism to enhance and restore habitats throughout the planning area.  The concept 21 
of removing the dams along the LCR was eliminated for a number of reasons: 22 

System-wide dam removal would essentially eliminate the use of Colorado River water for 23 
municipal, agricultural use in both the United States, particularly in the major metropolitan 24 
centers of Las Vegas, Los Angeles/San Diego, Phoenix, and Tucson, and Mexico.  Loss of this 25 
water and power resource would reduce the current overall capacity of these nations to 26 
produce goods and services.  It also could result in the relocating of approximately 25 million 27 
residents who depend on this water supply for domestic uses, which would increase 28 
environmental impacts to other communities.  Additionally, the agricultural production 29 
derived from farming enterprises in the Mohave, Parker, Palo Verde, Cibola, Yuma, Imperial, 30 
and Coachella valleys would be curtailed, if not eliminated, because of lack of reliable water 31 
supply, resulting in billions of dollars of economic impact to the local, regional, and national 32 
economies.  Removing the dams also would prevent the management of water flow to generate 33 
hydroelectric power.  Removal of dams would also eliminate existing reservoirs and associated 34 
water-based recreation in these reservoirs, resulting in a substantial economic loss for many 35 
communities along the river.   36 

System-wide dam removal would result in the re-establishment of pre-development river flows 37 
(refer to Figure 2.2-1 for pre-development river flows).  Under this alternative the ability to 38 

                                                      
6  Under Article 10(b) of the 1944 Water Treaty, Mexico was allotted “any other quantities arriving at the Mexican points of 

diversion.”  Any mainstream Colorado River water that reaches Morelos Diversion Dam is under the jurisdiction of Mexico, 
and is no longer available for diversion or consumptive use by water users in the United States.   
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regulate river flows, including the reduction of peak flood flows, would be lost.  Because river 1 
flows would essentially be “uncontrolled,” and because the levee system would not be able to 2 
protect existing communities and agricultural areas along the LCR (refer to number 2 of section 3 
2.2.1.1, above, for limitations of the existing levee system), substantial flooding would occur.  4 
Removing the dams would have a substantial effect on the human habitation and use of the 5 
riverine corridor along the LCR.  Many communities, Indian reservations, and major 6 
agricultural districts are located within the historic floodplain of the LCR, predominately, from 7 
Davis Dam to the SIB.  Removing the dams and subsequent restoration of the pre-development 8 
hydrograph would dramatically limit or eliminate all of these uses, again with severe economic 9 
consequences to the regional and national economies.   10 

Substantial technological considerations such as the physical disassembling of the dam 11 
structures and power facilities, and environmental considerations such as removal of sediment 12 
trapped behind the dams and restoration of a substantial amount of area previously inundated 13 
would need to be overcome.  Moreover, Alternative B would be extremely costly and would 14 
conflict with the Law of the River since it would remove dams that were authorized for a 15 
number of purposes, including river regulation, flood control and protection, improving 16 
navigation, providing for the storage and delivery of water, and for the generation of electrical 17 
energy.  Dam removal would require significant new or amended legislation, modifications to 18 
the 1944 Water Treaty (which required the construction of Davis Dam), and would also require 19 
modifications to various other components of the Law of the River.   20 

Dam removal would result in considerable changes to the current ecosystem, which has 21 
developed in response to the hydrologic regime imposed by the dams.  Flows would become 22 
more variable and seasonal, and it is possible that large areas of existing vegetation could be 23 
eliminated by flooding.  It also is possible that some currently vegetated areas that are sustained 24 
by releases from the dams would dry up.  Some areas could be colonized with native species, 25 
such as cottonwood-willow; however, this probably would not prevent invasive species such as 26 
saltcedar from attaining dominance. 27 

2.2.1.3 Alternative C:  Removal of Banklines, Levees, and other Modifications to the Lower 28 
Colorado River 29 

Alternative C was eliminated for a number of technical, social, economic, environmental, and 30 
legal reasons.  The ability or inability to remove or otherwise modify existing bankline 31 
stabilization structures to permit periodic flooding of the former river channel and floodplain 32 
terraces is constrained by numerous factors affecting the modern LCR channel.  Principal 33 
among these factors is the reduction in peak discharge from historical rates caused by 34 
impoundment, which has altered the sediment transport characteristics of the river.  As 35 
described under number 2 in section 2.2.1.1, this has result in degradation, incision, and 36 
armoring of the channel in some areas, and aggradation of the channel in other areas.  37 
Degradation of the channel has sharply reduced the potential for river stage to rise to an 38 
elevation sufficient to flood riparian plant communities during an appropriate season.  39 
Conversely, aggradation of the channel has increased the potential for the river stage to rise to 40 
an elevation sufficient to flood riparian plant communities during an appropriate season.   41 

The areas of degradation and aggradation of the channel do not necessarily correspond with 42 
areas where overbank flooding would be desirable.  Additionally, the relatively consistent 43 
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maximum dam releases have resulted in a well-defined river channel making overbank 1 
flooding under the normal operations of the river extremely infrequent.  Under these normal 2 
operations, the removal of banklines, levees, and other channel modifications would result in a 3 
limited amount of additional overbank flooding and would have minimal benefits for riparian 4 
plant communities.  However, these features were constructed to protect surrounding 5 
communities and farmlands from flooding, and under higher than normal dam releases the 6 
removal of banklines, levees, and other channel modifications would result in overbank 7 
flooding that may benefit riparian plant communities but could result in substantial property 8 
damage.  If the existing bankline and levee system were removed, property damage would 9 
occur at lower river flows (since the banklines are not there to help contain and redirect flood 10 
flows) than those identified under number 2 of section 2.2.1.1.  Additionally, removal of 11 
banklines, levees, and other channel modifications would not be consistent with the Law of the 12 
River, and specifically with the Colorado River Front Work and Levee System Act, which 13 
authorized the construction, repair, and preservation of public works on the Colorado river for 14 
the purposes of controlling floods, improving navigation and regulating the flow of the river.    15 

Removal of bankline stabilization has shown potential as a means of river restoration for rivers 16 
with favorable hydraulic gradients.  Unfortunately, those favorable hydraulic profiles do not 17 
exist on the LCR and significant uncertainty exists regarding the potential effectiveness of using 18 
this approach alone for restoration. The response of the river to stabilization after completion of 19 
Hoover, Parker, and Davis dams provides insight into the potential effectiveness or 20 
ineffectiveness of simply removing stabilization works as a means of restoring riparian habitat 21 
on the LCR.  Review of a sequence of historic aerial photography of the river enables a 22 
qualitative assessment of the response of the river to the reduced flow regime with and without 23 
levee and bankline stabilization to be performed.   24 

The report prepared for RPA Provision No. 14:  Synthesis of Ecological Restoration Concepts for the 25 
Lower Colorado River (CH2MHill 1999), described a qualitative assessment of the potential 26 
response of the river in near Parker to the reduced flow regime resulting from the construction 27 
and operation of Hoover Dam with and without bankline stabilization.  The report evaluated 28 
the ability of a non-stabilized section of the LCR to meander from 1902 to 1997; banklines in this 29 
area were not stabilized or modified until approximately 1995. 30 

The analysis demonstrated the uncertainty about the effectiveness of bankline stabilization 31 
removal as a restoration technique in the LCR.  A comparison between the 1902 depiction of the 32 
river and the 1942 aerial photograph clearly illustrates that high flood events in conjunction 33 
with tremendous sediment loads were fundamental to the reshaping and reconfiguration of the 34 
river.  Since that time, the 1983 event was the only flood of magnitude, and the river has shown 35 
little variation in location and size.  Channel widths have remained the same or are narrower, 36 
and the channel locations have not changed.  The report concludes that: 37 

Without the hydraulic influence of extreme floods and high sediment loads, little 38 
change in channel morphometry can be expected, and none of the fluvial 39 
processes important to natural riparian habitat dynamics can take place (e.g., 40 
point bar and meander formation and channel erosion and aggradation).  These 41 
results point to the limitations inherent to attempts to reflood the river floodplain 42 
of the LCR [lower Colorado River] under the current hydrologic regime.  These 43 
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results can be extrapolated to other stabilized reaches of the LCR [lower 1 
Colorado River] (USBR 1999, page 2-6).  2 

2.2.1.4 Alternative D:  Use of Conserved Water for Environmental Uses on the Lower 3 
Colorado River  4 

The key elements of this alternative include (1) the implementation of water conservation 5 
measures, (2) development of other water supplies for delivery to these districts, and (3) the 6 
dedication of the conserved Colorado River water to instream and other environmental uses.  7 
This alternative has been eliminated for the following reasons. 8 

Due to competing demands for water and increasing environmental concerns, the affected 9 
water districts are already implementing a variety of water conservation measures and 10 
developing alternative water sources.  Representative types of measures that are being 11 
implemented in urban areas include:  water conservation, including the use of BMPs, increased 12 
storm water conservation through increased levels of groundwater replenishment; enhanced 13 
local groundwater recovery; desalination; regional surface reservoir storage; water marketing 14 
from other sources; and water recycling.  Conservation measures implemented in agricultural 15 
areas include measures such as laser-leveling of fields, multi-sloping of fields, the use of drip 16 
irrigation, irrigation scheduling, water measurement, soil moisture measurements, conveyance 17 
lining, and fallowing.  Even if additional conservation measures were implemented, it may not 18 
be feasible to apply additional water for habitat conservation because more Colorado River 19 
water is currently allocated than is available.  Moreover, if additional conserved water were 20 
made available, it would go the next priority use and would not be available for habitat 21 
conservation. 22 

Additionally, this alternative would not be consistent with the Law of the River.  Under the Law 23 
of the River, and specifically, under Article II of the Decree, the Secretary is enjoined from 24 
releasing or delivering water other than to water users in the United States with valid contracts 25 
made pursuant to Section 5 of the BCPA, or to specified Secretarial reservations of water.  The 26 
Law of the River requires water to be “beneficially used as reasonably required” (see 44 C.F.R. 27 
Part 417), and does not recognize instream flows a beneficial use of water.  Additionally, based 28 
on the Law of the River, any water not used by one Lower Division State can be used by 29 
another Lower Division State.  Likewise, within each Lower Division State, any water not used 30 
by one Colorado River Contractor can be used by another Colorado River Contractor within the 31 
state, up to the Contractor’s contracted amount, based on the specific allocation of Colorado 32 
River within that particular state.  Overall, a larger amount of Colorado River water is 33 
contracted for than is available for diversion under normal years.  Instream flows for 34 
environmental uses would require that all Contractors in the Lower Division States and the 35 
Lower Division States themselves forebear their right to use this water.   36 

2.2.2 Alternative Conservation Plans 37 

2.2.2.1 Alternative E:  Larger-Scale Conservation Plan 38 

This alternative was developed by the Service in the course of defining the proposed action.  It 39 
would not attempt to restore the LCR to its pre-development state; rather, it would conserve 40 
lost and degraded habitat through the restoration of viable, self-sustaining populations of 41 
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native fish and wildlife species to the river’s ecosystem.  This strategy would be focused on 1 
ensuring that native species are present in the river’s ecosystem in sufficient numbers to ensure 2 
that they are part of the ecosystem and are not maintained strictly as refugia populations.  This 3 
strategy would construct reasonably large patches of suitable habitat for riparian, marsh, and 4 
aquatic species spread up and down the river connected by pathways for migration.  A total of 5 
approximately 70,000 acres of established or protected habitat would be established for the 6 
target species.  Patches could be located along the LCR or in nearby areas, such as the Bill 7 
Williams and Virgin rivers.  Fish species covered by this alternative include the bonytail, 8 
razorback sucker, pikeminnow, desert pupfish, and flannelmouth sucker.  This alternative also 9 
would provide conservation for the following bird species:  Yuma clapper rail, southwestern 10 
willow flycatcher, yellow-billed cuckoo, and black rail.   11 

This alternative was eliminated for a number of reasons.  First, there is not a requirement for the 12 
LCR MSCP to provide for the recovery of listed species; therefore, this alternative provides 13 
more conservation than is needed, and the costs would be so high as to render this alternative 14 
infeasible from an economic standpoint.  (Based solely on the amount of acreage involved, costs 15 
are estimated to be between eight and nine times those of the Conservation Plan.)  Since 16 
substantially more conservation would be required than under the Conservation Plan, it would 17 
not reduce or eliminate the significant impacts of the proposed action to agricultural resources, 18 
air quality, biological resources, cultural resources, and noise.  Rather, it would result in greater 19 
construction-related or long-term impacts on these resources, as well as on environmental 20 
justice, hazards and hazardous materials, hydrology, Indian Trust Assets (ITAs), recreational 21 
resources, socioeconomics, topography, geology, and soils, and it could have greater impacts on 22 
Mexico (transboundary impacts).   23 

2.2.2.2 Alternative F:  Shorter or Longer Permit Duration 24 

This alternative was eliminated because it does not meet the project goals and objectives.  The 25 
Service’s Five-Point Policy for HCPs (65 FR 106, June 1, 2000) identifies factors to consider when 26 
determining the duration of incidental take permits, including: 27 

• The duration of the covered activities and effects on covered species; 28 

• The time required to implement and acquire benefits from conservation measures; and 29 

• The period that may be required to develop sufficient information through monitoring 30 
and research to address biological uncertainties. 31 

Shortening the permit duration (e.g., to 25 or 35 years) was rejected because many of the 32 
covered activities are ongoing and continuing annually, and it takes time for replacement 33 
habitat to develop.  A lesser period of time might not allow for implementation of covered 34 
activities or the successful implementation of the conservation plan.  Increasing the permit 35 
duration (e.g., to 75 or 100 years) was rejected because of the uncertainties involved with 36 
implementing a conservation plan so far in the future.  Fifty years was selected as a reasonable 37 
period of time for forecasting, planning, and implementing the Conservation Plan.   38 



2.0  Alternatives 

2-124 LCR MSCP Final EIS/EIR – December 2004 

 This page intentionally left blank. 1 



w:\lcr mscp-0199\eis-eir - task 3.4\!final eis-eir\vol i\$3-0 affected env.doc 

3.0 AFFECTED ENVIRONMENT AND  
ENVIRONMENTAL CONSEQUENCES 

1 
2 

3 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

34 

35 
36 
37 
38 
39 
40 
41 

INTRODUCTION 

The following sections describe the environmental resources that could be affected by the 
proposed action, potential impacts to those resources, and mitigation measures that would 
reduce the severity of those impacts.  The resources include those that are typically evaluated 
under both NEPA and CEQA, as well as those that are generally required for NEPA documents, 
such as socioeconomics, transboundary impacts, environmental justice, and energy and 
depletable resources.  Significance criteria for evaluating impacts to resources that are 
considered under both NEPA and CEQA have been provided.  They are based on CEQA 
Guidelines, Appendix G, and modified where appropriate to address impacts specific to the 
proposed action.  NEPA does not require the use of specific significance criteria, and specifies 
that the description of their impacts is to be based on the context and intensity of the impacts 
and on the relationship between them.  Thus, no significance criteria have been provided for 
those resources required only in an EIS. 

Detailed analyses were not performed for resources for which there would be only minor 
impacts or no potential for environmental impacts.  These include energy and depletable 
resources (section 3.6), population and housing (section 3.13), public utilities and services 
(section 3.14), and transportation (section 3.19).  Each of these sections contains an explanation 
regarding why impacts would not occur.   

Sections addressing resources that are considered in detail include a description of the affected 
environment and the environmental consequences of each alternative evaluated.  Where 
appropriate, individual descriptions of the affected environment are provided for the planning 
area (applicable to Alternatives 1-3) and the three off-site conservation areas (applicable to 
Alternative 4).  Impacts to some resources, such as socioeconomics and air quality, may affect a 
broader region than others, and the description of the affected environment for these resources 
is necessarily broader, as well.  Environmental consequences are identified for each alternative.  
Each impact (i.e., less than significant, significant, and beneficial impacts) is given an 
alphanumeric number.  These discussions are preceded, where appropriate, by a description of 
impacts that were considered but found to be minor.  Mitigation measures also are given an 
alphanumeric number and are provided where necessary.  The discussion of mitigation 
measures is followed by description of the residual impacts that would occur after the 
implementation of the mitigation measures.   

OVERVIEW OF THE PLANNING AREA 

The planning area includes seven reaches of the LCR, extending from Lake Mead to the SIB, and 
includes Federal, state, tribal, and private lands.  The planning area is bounded by La Paz, 
Mohave, and Yuma counties in Arizona; Imperial, Riverside, and San Bernardino counties in 
California; and Clark County, Nevada.  Of the approximately 716,230 acres (1,119 square miles) 
in the seven reaches of the LCR planning area, approximately 22,178 acres of urban/developed 
land are present, primarily in incorporated cities.  These cities include Bullhead City, Lake 
Havasu City, Parker, San Luis, Somerton, and Yuma, Arizona; Blythe, and Needles, California; 
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and Laughlin, Nevada.  Several Indian reservations are located along the LCR, as well, 
including those of the Chemehuevi, Cocopah, Colorado River Indian Tribes (CRIT), Fort 
Mojave, Fort Yuma-Quechan, and the Hualapai.  The total population in the LCR planning area 
is approximately 106,000.  Agriculture is one of the primary land uses in the planning area, 
comprising approximately 270,000 acres.  The planning area also contains considerable open 
space and recreational uses, including a number of state and Federal parks and wildlife refuges. 

1 
2 
3 
4 
5 
6 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

37 
38 
39 
40 
41 
42 
43 
44 
45 

Present conditions in the LCR are significantly different from historical conditions.  The river is 
no longer free flowing and does not constitute a continuous ecosystem because of the many 
impoundments along its length.  In addition, the hydrologic regime does not support extreme 
fluctuations mainly because of the presence of large, mainstem dams (e.g., Hoover Dam and 
Glen Canyon Dam) farther upstream, resulting in reduced natural backwaters and periods of 
inundation in adjacent floodplain lowlands.  Reach 1 is defined by the boundary of Lake Mead 
when its water level is at 1,229 feet msl.  Lake Mead, formed by Hoover Dam, traps Colorado 
River sediment not trapped in Lake Powell in its upper reaches, and the river downstream of 
the dam is relatively clear.  Reach 2 extends from Hoover Dam to Davis Dam and is defined by 
the boundary of Lake Mohave when its water level is at 647 feet msl.  Davis Dam and Lake 
Mohave were created to provide part of the capacity for water delivery to Mexico and to re-
regulate fluctuating discharge from Hoover Dam.  Additional sediments are trapped behind 
Davis Dam.  Reach 3 extends from Davis Dam to Parker Dam and includes channelized river, a 
substantial marsh area, and Lake Havasu to its 450-foot msl.  Immediately below Davis Dam, 
the system is characterized by a riverine reach controlled by the discharge from Davis Dam.  
Reach 4 extends from Parker Dam to Adobe Ruin and Reclamation’s Cibola Gage.  This reach is 
channelized.  Reach 5 extends from southern extent of Cibola NWR and Reclamation’s Cibola 
Gage to Imperial Dam.  Imperial Dam created Imperial Reservoir and provides water to the Gila 
Gravity Main Canal in Arizona and the All-American Canal in California.  Generally, Imperial 
Reservoir is warm and shallow.  Reach 6 extends from Imperial Dam to the NIB and includes 
Laguna Dam, Mittry Lake, and the confluence with the Gila River.  The Laguna Desilting Basin, 
which receives sediment from upstream sources, is periodically dredged.  Flows in Reach 6 are 
minimal since mainstem water is diverted for irrigating agricultural lands.  Reach 7 extends 
from the NIB to the SIB and includes Morelos Diversion Dam.  Flows in this reach of the river 
vary.  At times the lower part of the reach is dry.  Cohen and Henges-Jeck (2001) reported 
average total flows in this reach of 22,000 af in non-flood years and 2,120,000 af in flood years.  
These flows are the result of seepage from Morelos Diversion Dam, flow releases from Morelos 
Diversion Dam (flood flows and excess water Mexico does not divert), irrigation return flows 
from Mexico, canal wasteways on the United States side of the border, and groundwater 
accumulation from both the United States and Mexico. 

The vegetation within the planning area is also significantly different from historic conditions.  
Approximately 126,000 acres of woody riparian vegetation are present in the LCR planning 
area.  Most of this is saltcedar (i.e., saltcedar, saltcedar–honey mesquite, and saltcedar–
screwbean mesquite land cover types).  Only 23,000 acres of native vegetative communities, 
including cottonwood-willow, honey mesquite, arrowweed, and atriplex, remain within the 
planning area.  The LCR supports several hundred species of wildlife (birds, mammals, fish, 
reptiles, and amphibians), including both resident species and migratory visitors.  A number of 
species that are Federally listed as threatened or endangered are known to occur or have the 
potential to occur along the LCR.  Six of these are covered in the Conservation Plan.  All of these 
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species also are listed by one or more states along the river.  The Conservation Plan also 
includes six species that are state-listed but not Federally listed, 13 species that are designated 
as species of special concern or protected in one or more states, and two species that have no 
current regulatory status but could become listed over the 50-year life of the LCR MSCP.  Four 
other species are included in the Conservation Plan as “evaluation species” that could be 
proposed for coverage under the section 10(a)(1)(B) permit in the future.   
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TECHNICAL ASSUMPTIONS REGARDING IMPLEMENTATION OF THE 
CONSERVATION PLAN 

The following summarizes the technical assumptions used to assess potential impacts of 
implementation of the Conservation Plan.  While specific conservation area establishment 
locations and design and construction details have yet to be developed, for purposes of 
assessing the proposed action’s environmental impacts, these are considered to be reasonable 
assumptions about the range of actions that would be required, the general types of equipment 
that would be used, and the implementation schedule.  Actual implementation may vary. 

Location of Conservation Area Establishment Actions 

Conservation area establishment actions could be implemented on a combination of Federal, 
state, tribal, and private lands using agricultural or undeveloped lands.  Since specific sites have 
not been selected, it is not known how much development would occur on either private, 
public, or tribal lands; nor it is known to what extent agricultural or undeveloped lands would 
be used.  The impact analysis in this EIS/EIR is based on the identification of the impacts that 
could potentially result under reasonably foreseeable worst-case scenarios from the 
implementation of the Conservation Plan, as well as the mitigation measures that would avoid, 
minimize, restore, reduce, or compensate for the potential impacts.  For example, the analysis 
for impacts to agricultural and socio-economic resources assumes that the established 
conservation areas would be constructed on lands taken out of agricultural production for that 
purpose, although it is probable that non-agricultural lands would be used.  Most conservation 
opportunities have been identified in Reaches 3-5 of the LCR due to the presence of existing 
habitat and suitable landforms.  Other reaches include constraints, such as steep canyons, which 
limit the feasibility of conservation area establishment.  

Construction Schedule 

It is estimated that sites that currently are in agriculture and require minimal grading and 
infrastructure can be completed within approximately 3 years.  Sites that require the removal of 
saltcedar, grading, and the installation of irrigation and other infrastructure likely would 
require up to five years.  These durations include planning, design, and permitting.  Actual 
construction would take considerably less time.  Construction generally would take place 
during daylight hours any day of the week, although dredging would probably occur 24 hours 
a day.   

Clearing and Grading 

Habitat establishment would likely require modification to existing site conditions.  Clearing 
would involve removing existing non-native vegetation, primarily with heavy equipment, such 

LCR MSCP Final EIS/EIR – December 2004 3.0-3 



3.0   Affected Environment and Environmental Consequences 

as bulldozers with root plow attachments (use of prescribed fire to clear vegetation is addressed 
below).  Actions would include clearing, deep plowing, root-ripping, tilling, and disking.  
Cleared vegetation could be trucked off-site and shredded and used as mulch.  (Alternatively, it 
could be burned, as discussed below.)  Undeveloped areas can be cleared at a rate of about 1-2.5 
acres per day, depending on the density of existing vegetation.  Agricultural lands can be 
cleared at a much faster rate.  Hand clearing of some vegetation may occur on a limited basis 
using equipment such as weed-eaters.  Additionally, chemical herbicides may be used to 
control non-native vegetation.  Herbicides that are approved for use in the project area would 
be ordered for individual jobs and shipped to a licensed vendor, who would then apply them 
using accepted methods.  Herbicides would be stored in accordance with appropriate standards 
at the field facilities described below or other existing facilities.  They could be applied 
manually or aerially, depending on the size of the area to be cleared.  Only vegetative material 
would be sprayed; herbicides would not be applied to open water.  All state and Federal 
requirements to ensure public safety and environmental protection would be observed.   
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Grading would be required on both undeveloped and agricultural sites to provide suitable 
elevations for establishing habitat and to create access roads in some locations.  Since 
agricultural land already is ready to plant and likely includes the necessary infrastructure, such 
as access roads and irrigation systems, it is assumed that agricultural sites would require 
approximately 1/5 of the grading of undeveloped sites (some grading would be needed to 
create mounds and depressions in order to provide micro-topographic diversity).  Side slopes 
created for berms and access roads would be engineered for stability; the actual slope would 
depend upon the height of the slope and the composition of the graded material. 

The BMPs of the state in which construction occurred would be used to control sedimentation 
in the vicinity of water bodies during ground-disturbing activities.  Typical measures that could 
be used include the following: 

• Providing for temporary pollution control measures such as dikes, basins, ditches, 
diversions, silt fences, and the application of straw and seed, to be functional prior to 
land disturbing activities; 

• Minimizing the area to be cleared and graded to the extent possible;  

• Constructing footings in water by the sheet pile cofferdam method and pumping water 
from within the dam to desilting ponds before returning it to the watercourse;  

• Isolating the construction area by dikes and/or berms where necessary;  

• Erecting barriers, covers, shields, and other protective devices as necessary to prevent 
any construction materials, equipment or contaminants/pollutants from falling or being 
thrown into a watercourse;  

• Constructing drainage facilities with armoring when necessary to control erosion and 
sedimentation;  

• Prohibiting the placement of oily or greasy substances originating from the contractor's 
operations where they would later enter a stream or watercourse;   

• Storing and transporting fuel in appropriate safety containers. 

3.0-4 LCR MSCP Final EIS/EIR – December 2004 



 3.0   Affected Environment and Environmental Consequences 

• Mixing and loading hazardous materials in an accepted manner to prevent spills or 
leakage. 
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• Disposing of used containers in accordance with regulatory standards. 

Prescribed Burns and Other Uses of Fire 

Prescribed burns could be used to establish marshland approximately every seven to eight 
years.  A less likely use of fire is to clear existing vegetation or, alternatively, to burn vegetation 
removed by mechanical methods.  Prescribed burns would be conducted by the Interagency 
Fire Team (IFT), which is headed by the BLM.  The Service and the BIA also are members of the 
IFT and are responsible for conducting prescribed burns on their own lands.  Certain 
management practices would be followed prior to initiating prescribed burns, including 
developing measurable objectives, an approved prescription, and an escaped fire plan to be 
implemented in the event that a prescribed fire exceeded the limits of an approved prescription; 
using qualified personnel; identifying quantified ranges of conditions under which burns 
would be conducted (including such factors as wind direction and speed, relative humidity, 
temperature, atmospheric stability, and fuel moisture content); describing actions that would be 
taken if those conditions were exceeded; establishing a monitoring and documentation process; 
and establishing a review and approval process.  All Federal, state, and local requirements 
would be followed, including air quality regulations, and coordination with the appropriate 
agencies would occur prior to initiating prescribed fires.  Public notification also would occur at 
an appropriate interval before a fire was begun.  Fires likely would be conducted in the late fall 
through early spring to avoid the breeding season of sensitive species and to take advantage of 
the optimal time for burning saltcedar and marsh vegetation.   

Dredging 

Hydraulic dredges would be used to establish 360 acres of backwaters.  Amphibious trackhoes 
(excavators) would be used for clearing inlets and outlets.  The exact size of backwaters would 
vary with site location, but for purposes of this analysis, it is assumed that individual 
backwaters would be a minimum of 10 acres each, and it is estimated that they would average 
about 6 feet in depth.  Approximately 50 cubic yards (cy) per hour could be dredged.  Dredged 
material could be disposed of onsite above the high-water mark and used for creating berms 
and contours or it could be sidecast into adjacent areas of the river.  If dredged material were to 
be disposed at an upland site, it would be pumped into a bermed area, and the freshwater 
would be decanted and returned to the originating water body.  Material discharged into the 
river eventually would be dredged as part of ongoing maintenance and disposed of at an 
upland site.   

Field Facilities  

Field facilities may be required, although the LCR MSCP participants would try to share 
existing facilities where possible.  If not, no more than two facilities would be constructed, most 
likely in the Mohave Valley and Blythe.  They could be constructed on private or public land in 
an already developed area.  The facilities likely would consist of a small, prefabricated steel 
building that would serve as an office and an equipment yard to store tractors, dredges, or other 
heavy equipment and approved pesticides and fuel.  These facilities would not be permanently 
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staffed; rather, they would be used on an as-needed basis.  Routine maintenance of the stored 
equipment could be performed at the facilities.  These facilities would require several acres at 
most and would be fenced.  They likely would be constructed on bare ground or at an already 
developed and graded site.  Thus, minimal grading would be required.  A concrete truck would 
be required to pour the building foundation, and a small crew would be needed to assemble the 
building.  A trencher would be required to extend underground utilities such as gas and 
waterlines.  Power lines would be placed overhead.  Other equipment would likely include a 
road motor grader, one to two front-end loaders, one to two dump trucks, a backhoe/excavator, 
a crane/boom truck, and a forklift truck.  Construction likely would last from 1 to 3 months, 
depending on the size of the site and site conditions.   
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Infrastructure 

It is likely that electric pumps would be used where possible (e.g., where power is readily 
available) to provide water for irrigation.  Diesel pumps could be used, as well, however, and 
for this analysis it is assumed that roughly half would be electric and half would be diesel.  
Approximately 0.09 kilowatt hours (kWh) would be required for every 1,000 gallons of pumped 
water, and up to approximately 6 gallons of diesel would be used for each acre-foot of water.  
Diesel fuel would be delivered monthly and stored on-site in 500-1,000 gallon double-walled 
concrete tanks with spill containment.   

Both above- and below-ground irrigation pipelines could be used.  If the water delivery system 
were to be a temporary feature (i.e., 1-3 years) an aboveground system likely would be used.  If 
the site would require periodic applications of water over the lifetime of the LCR MSCP, then a 
more permanent, belowground water delivery system would be used.  Irrigation water also 
could be supplied via concrete-lined canals.  Heavy equipment (articulating scrapers or towed 
cans) would be used to build up the areas identified for concrete canal systems.  Road motor 
graders would be used to set finish grades.  Front-end loaders and end dump trucks would 
assist with earth moving.  Concrete slip forms and concrete trucks would place and form the 
concrete canal lining.  Backhoes/excavators and forklifts would assist where necessary.  
Backhoes and trenchers would be used to construct irrigation pipelines.  

Existing access roads would be used where possible.  New access roads would be surfaced with 
gravel and would be sufficiently wide to allow access by maintenance vehicles and fire-fighting 
equipment (approximately 18 feet wide).  Gravel likely would be transported to the site via 
dump trucks that hold between 10 and 22 cy of material, although larger, off-road vehicles 
could be used if necessary.  It is estimated that 1-2, 22 cy belly dump truck, 1 front end loader, 1 
water truck, and 1 road motor grader would be required to resurface 0.5 mile of road per day.  
It is estimated that 1 mile of roads per year would be constructed over a 20-30 year period. 

Planting Methods  

A variety of planting methods would be used, depending upon what was most cost-effective in 
a particular situation.  Hydroseeding involves combining seed and mulch in a water truck with 
a rotating basket and physically spraying the seed on with a hose.  Seed also could be placed in 
the water source if fields were to be flooded.  Pole planting involves augering a hole and then 
hand or machine planting rooted stock or a cottonwood or willow pole.  Another method 
involves attaching mechanized tree planters to a tractor that cuts a furrow, inserts a tree that has 
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been placed in a biodegradable container into the furrow, and pushes the dirt back in place.  
Under each method, only one piece of equipment would be required per site.  The planting 
stock would originate from the LCR Valley, and most of it would be acquired from nurseries 
located in the general project area.  Seeds would be collected from the local area.   
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Fish Rearing  

If sufficient numbers of native endangered fishes cannot be produced by existing facilities for 
reintroduction into suitable LCR mainstream habitats, it is possible that the expansion of 
existing native fish production facilities would be required.  This could involve the construction 
and maintenance of raceways and growout ponds.  If needed, the ponds would be about 5-6 
feet deep, lined with clay or plastic, and likely would not exceed 1 acre.  The ponds likely would 
be dug by a crawler with dozer.  All of these hatchery facilities would be constructed off-stream 
and it is possible that they could be above ground if pumping already were needed to provide 
water to the site, in which case excavation would not be required.  This is not likely, however.  
Construction would likely last about 20-30 days.  As needed, fish would be transported to the 
river in a hatchery truck.   

Public Access 

Public access to the established conservation areas would be highly restricted in order to protect 
the habitats and species that use them.  Access could be limited by placing a wire cable across 
access roads, or in some cases fencing might be required.  Access would not be restricted to any 
other portions of the planning area. 

Long-Term Maintenance 

The following measures would be implemented, as necessary.   

• Dredging would be implemented if backwaters and marshes in conservation areas were 
lost due to flood-induced sedimentation.  The description of dredging above is 
applicable to this measure.   

• Land management and habitat establishment measures would be implemented in 
conservation areas to ensure the reestablishment of native vegetation through active 
management or natural processes in the event that terrestrial vegetation is lost to fire or 
other destructive event such as flooding.  The types of measures that would be 
implemented would depend on how recovery proceeds.  If the burned area revegetated 
with cottonwood-willow and mesquite, less active management would be needed.  If 
saltcedar appeared, it would have to be removed, and revegetation generally would 
proceed as described above, although minimal dirt movement would be required and it 
is assumed that irrigation infrastructure still would be in place.   

• Land management and habitat establishment measures would be implemented in 
conservation areas to ensure the establishment of the conservation area through active 
management or natural processes in the event of a toxic or hazardous substance spill.  
The specific types of measures that would be required would be dependent upon the 
nature of the spill.  It may be necessary to remove soils, detoxify areas, and replant 
affected vegetation.   
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Other long-term maintenance actions may include tree trimming, non-native species control, 
spot replanting, diseased tree treatment, and road maintenance.  
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Employment 

Construction could be performed either by Reclamation or independent contractors.  Up to 30 
workers could be involved in the construction of individual sites, but they all would not be 
present at the same time since they would be involved in different phases of work.  The number 
of construction workers required would vary according to the type of construction activity 
involved.  For example, preparing an agricultural site that was already leveled and contained 
the appropriate infrastructure, would require about three construction workers.  Establishing or 
enhancing a specific habitat at an undeveloped site could take several workers to clear the site 
and six to eight workers to install infrastructure.  Dredges would require two personnel per 
shift (in the absence of restrictions, dredges may operate 24 hours a day).  The number of 
workers required for planting depends on the methods involved.  Augering holes and placing 
plants in each hole could require 12-24 people.  Mechanized tree planting could take 10-12 
people.   

Long-term maintenance and monitoring needs would require approximately 10 administrative 
staff; 9 planning, design, and engineering staff; and 8 conservation management and 
maintenance staff.  Additionally, it is anticipated that one new law enforcement officer and one 
new wildland fire fighter would be provided, respectively, for every 5,000 and 2,500 acres of 
conserved land not already in public ownership.  All new personnel would be stationed at 
existing facilities.  Maintenance, law enforcement, and firefighting staff likely would be drawn 
from the local population.  Monitoring and administrative staff would be stationed elsewhere 
and would make visits to the project sites as needed.  
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This section addresses the potential temporary aesthetic impacts resulting from construction 
and maintenance activities, as well as long-term impacts from the structures that could be 
constructed.  Overall, impacts to visual resources would be beneficial since approximately 8,100 
acres of conservation area would be established and returned to a more natural appearance.   

3.1.1 Affected Environment  

Visual resources consist of the natural and manmade features that give a particular 
environment its aesthetic qualities.  These features may be natural appearing or modified by 
human activities.  Together, they form the overall impression of an area, referred to as its 
landscape character.  Landforms, water surfaces, vegetation, and manmade features are treated as 
characteristic of an area if they are inherent to the formation, structure, and function of the 
landscape.  Landscape character is evaluated to assess whether a proposed project would 
appear compatible with the existing setting or would contrast noticeably with the setting and 
appear out of place.  

Visual resources also have a social setting, which includes public values, goals, awareness, and 
concern regarding visual quality.  Social setting is addressed as visual sensitivity, or the relative 
degree of public interest in visual resources and concern over adverse changes in the quality of 
that resource.  Visual sensitivity is key in assessing how important an effect on the visual 
resource would be and whether it represents a significant impact.  Recreational uses are 
generally considered to have high visual sensitivity, as are views from scenic routes or 
corridors, or along scenic highways and wilderness areas.  The primary areas of concern 
generally are associated with changes to prominent topographic features, changes in the 
character of an area with high visual sensitivity, removal of vegetation, or blockage of public 
views of a visually sensitive landscape. 

3.1.1.1 Lower Colorado River 

Reach 1 

This reach is characterized primarily by open waters of Lake Mead, Hoover Dam, and the 
surrounding natural and undeveloped land.  Visually sensitive resources within this reach 
include the Lake Mead NRA and Grand Canyon National Park.  Scenic routes in the project area 
include the Valley of Fire State Park scenic byway, which runs south of Interstate 15 (I-15) and 
north of Highway 93; and Highway 93, which crosses the Colorado River just below Hoover 
Dam.  A popular scenic drive in the Lake Mead NRA is along the North Shore Road, which 
offers spectacular desert vistas.  Visitors to the NRA also may experience scenic vistas from 
park roads, the lake surface, and while taking walks.  Striking backdrops include deep canyons, 
narrow gorges, dry washes, sheer cliffs, distant mountain ranges, the lakes, colorful soils and 
rock formations, and mosaics of different vegetation.  Panoramic vistas of the Muddy 
Mountains, the red rocks of Bowl of Fire, Bitter Springs Valley, and the Virgin Basin can be seen 
from the Northshore Summit Trail.  From the water, noted visual resources include Iceberg 
Canyon in Lake Mead, with its steep, narrow gorges.   
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This reach is generally composed of undeveloped open space and open water, although Davis 
Dam is a prominent visual feature.  The main visually sensitive resource within this reach is 
Lake Mohave, a narrow, 67-mile stretch of the Colorado River that is bounded for most of its 
length by the steep walls of Pyramid, Painted, Eldorado, and Black canyons.  This area is for a 
variety of recreational activities, including fishing, boating, swimming, water skiing, camping, 
picnicking, exploring, auto touring, photography, many of which are enhanced by its scenic 
atmosphere.  

Reach 3  

This reach is composed of a mix of agriculture, developed land, riparian lands, saltcedar, desert 
scrub, and the open waters of Lake Havasu.  It also includes Parker Dam, which is a prominent 
feature.  Visually sensitive resources include Lake Havasu State Park (including views of the 
London Bridge) and the Havasu NWR, which includes Topock Gorge and Topock Marsh, and 
Bill Williams River NWR.  Lake Havasu State Park includes a number of recreational 
opportunities, such as wildlife photography and viewing, hiking, backpacking, and boating, 
many of which are enhanced by the scenic environment present at the lake and surrounding 
areas.  Havasu NWR contains a natural cottonwood-willow forest and a series of small lakes 
that comprise Topock Marsh and provides habitat for resident and migratory wildlife.  This 
area is frequented by visitors who come to view wildlife, as well as appreciate the natural 
beauty of Topock Gorge, which offers views of rock spires, towering cliffs, sand dunes, and the 
desert.  The Bill Williams River NWR has a large manmade marsh, mountains, ravines, sand 
dunes, water areas, and hills and also attracts visitors who come to view wildlife as well as 
enjoy its scenic qualities.  

Reach 4  

Most of this reach is dominated by agricultural uses, although it also contains riparian lands, 
saltcedar, and desert scrub.  Urban development is concentrated in the city of Blythe.  Visually 
sensitive resources within this reach include Three Finger Lake, Cibola Lake, and the Cibola 
NWR, which are characterized by open water and native vegetation.  Cibola NWR includes 
trails and a scenic overlook of Cibola Lake, where visitors may view a wide variety of wildlife 
in a relatively undisturbed setting.  No scenic highways within this reach are visible from the 
planning area.   

Reach 5  

This reach consists of a mix of open water, saltcedar, marshland, some cotton-willow and desert 
scrub patches, and other riparian land.  Imperial Dam is located within this reach.  Visually 
sensitive resources along this reach include Adobe and Martinez lakes, the Picacho State 
Recreation Area (SRA), Imperial Reservoir, and the Imperial NWR.  These areas are appreciated 
by visitors for both their scenic qualities as well as the opportunity to view wildlife.  Imperial 
NWR offers views of the last non-channelized section of the LCR, which flows through the 
refuge and includes more than 15,000 acres of Federally designated wilderness.  Wilderness 
areas are protected to ensure that a quiet, natural setting is maintained.  Picacho SRA is more 
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developed and is popular with boaters, hikers, anglers, and campers.  The park offers diverse 
scenery and wildlife viewing, including, wild burros, bighorn sheep, and migratory waterfowl. 
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Reach 6  

This reach includes agricultural land and patches of desert scrub, saltcedar, cottonwood-willow, 
and other riparian lands.  Laguna Dam is located within this reach.  Visually sensitive resources 
within this reach include the Mittry Lake Wildlife Area, and sensitive viewpoints associated 
with recreational areas around Laguna Dam.  Mittry Lake covers approximately 750 acres and is 
popular for nature study and bird watching.   

Reach 7  

This reach is characterized by agricultural land and areas of urban development, particularly 
near Yuma, Arizona.  Morelos Diversion Dam also is located in this reach.  Agricultural and 
urban areas are not highly visually sensitive.  

3.1.1.2 Muddy River/Moapa Valley and Virgin River 

The Muddy River is bordered by large areas of agricultural land, desert scrub, and some 
riparian vegetation.  Scattered towns also are present.  The Virgin River is characterized 
primarily by desert scrub, riparian vegetation, and patches of agriculture and is generally 
undeveloped.  Visually sensitive resources include Lake Mead NRA and the Overton Wildlife 
Management Area.  Lake Mead NRA is described under Reach 1 in section 3.1.1.1.  The Overton 
Wildlife Management Area provides vistas of grassy fields, canals, ponds, thickets, and other 
wildlife use areas. 

3.1.1.3 Bill Williams River   

This area is generally undeveloped, although Alamo Dam is located at the eastern end of the 
potential project area.  Vegetation is typically desert scrub or riparian woodland/scrub, 
although small portions are in agricultural use or open water.  Visually sensitive resources 
include Lake Havasu, the Bill Williams River NWR (both of which are described in section 
3.1.1.1), and Alamo Lake State Park.  Campgrounds at the park have excellent views of the lake 
and the surrounding mountains.  Hiking and wildlife viewing are other activities that are 
enhanced by the scenic qualities of the lake and mountains.   

3.1.1.4 Lower Gila River 

This area is generally in agricultural use or in open space, although urban development is 
concentrated in Yuma and in small towns along I-8.  This area is not highly visually sensitive. 

3.1.2 Environmental Consequences 

Significance Criteria 

The project would have a significant environmental impact on aesthetic resources if it would 
result in any of the following: 
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• have a substantial adverse effect on a scenic vista; 1 
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• substantially damage scenic resources, including, but not limited to, trees, rock 
outcroppings, and historic buildings within a state scenic highway; 

• substantially degrade the existing visual character or quality of the site and its 
surroundings; or 

• create a new source of substantial light or glare that would adversely affect day or 
nighttime views in the area. 

3.1.2.1 Alternative 1: Proposed Conservation Plan 

Impacts 

Impact AESTH-1:  Construction/maintenance activities would temporarily lessen the visual 
quality of the conservation area establishment sites located on or near visually sensitive 
resources.  Visually sensitive resources are located in Reaches 1 through 6 where much of the 
conservation area would be established.  Implementation of conservation measures would 
require actions such as clearing/burning vegetation, grading, excavating, dredging, stockpiling 
soil, construction/modification of supply canals, berm and swale construction, and planting.  
These types of activities are common in agricultural areas, where at least some conservation 
area establishment likely would be implemented; moreover, agricultural areas are not 
considered visually sensitive.  Conservation area establishment actions also could be 
implemented on undeveloped land on or near sensitive resources, such as wildlife refuges or 
recreational areas.  The duration of the impact would depend upon the size of the site and on 
whether the site previously was used for agricultural purposes or was undeveloped.  It is 
estimated that agricultural sites would require 1/5 of the grading of undeveloped sites.  
Impacts from developing individual sites could last from several months to several years, 
although only portions of the larger sites would be under development at any one time.  While 
the construction activities could degrade the existing visual character or quality of a site, the 
impact would be temporary and would not be considered a substantial degradation of the 
visual character or quality of the site or its surroundings.  Thus, construction impacts would be 
less than significant.   

Impact AESTH-2:  The construction of field facilities and fish-rearing facilities could be 
required, which could alter the visual quality of the selected sites.  The proposed action also 
could involve the construction of two field facilities and fish-rearing facilities.  The field 
facilities probably would be located in developed areas within Blythe and the Mohave Valley, 
and would consist of a small, prefabricated steel building and an equipment yard.  These 
facilities would require several acres at most and would be fenced.  They probably would be 
constructed on bare ground or at an already developed and graded site.  Thus, minimal grading 
would be required.  The fish-rearing facilities would include raceways and growout ponds that 
likely would not exceed 1 acre.  Along with the growout ponds, the facilities could contain other 
structures, such as a small office building and feed and equipment storage, to support the 
operation.  The only potential source of light or glare would be low-level security lighting 
should it be required.  These facilities would not be located on recreational lands or other lands 
that are considered visually sensitive.  Impacts would be less than significant since their 
construction would not substantially damage scenic resources or the existing visual character or 
quality of the construction sites, nor would they create a new source of substantial light or glare. 
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Impact AESTH-3:  Conservation area establishment would return sites to a more natural 
appearance.  Overall, impacts of the proposed action to the visual resources discussed above 
would be beneficial because it would establish and maintain over 8,000 acres of land that are 
currently in agricultural production or undeveloped land that is characterized by invasive, non-
native species.  The proposed action also includes measures that would establish native 
vegetation in the event of wildfires.  Currently, when fires occur, native vegetation is often 
supplanted by saltcedar, which is an invasive, introduced species.   
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Mitigation Measures 

No mitigation measures are required because no significant impacts would occur. 

Residual Impacts 

Residual impacts are those that would occur after the implementation of mitigation measures to 
reduce an impact.  No mitigation measures are required; thus, no residual impacts would occur.  

3.1.2.2 Alternative 2: No Action Alternative 

Under the no action alternative, it is likely that conservation measures similar to those included 
in the proposed action would likely be implemented since compliance with the ESA still would 
be required for the covered activities, although some conservation could occur in the off-site 
conservation areas (as described in section 3.1.2.4 below), as well as along the LCR.  Impacts 
AESTH-1, AESTH-2, and AESTH-3 generally apply to Alternative 2, although as noted below, 
Impact AESTH-1 would not apply to conservation implemented along the lower Gila River 
since it is not considered a visually sensitive area.  To the extent that the agencies undertaking 
the covered activities proceed with ESA compliance through section 7 consultations instead of 
the section 10 permitting process, there may be a reduced number of covered species because 
unlisted species would not be included.  This would also likely result in less conservation area 
being established.  Short-term construction disturbances, identified under Impact AESTH-1, 
would be somewhat lessened because smaller amounts of conservation area would be 
established.  The establishment of a larger number of smaller-sized mitigation projects would, 
however, result in increased need for infrastructure (access roads and irrigation 
pipelines/canals and pump facilities).  This would result in greater disturbance than would 
occur under the proposed action, and therefore incrementally greater aesthetic impacts from 
this component of the Conservation Plan.  Overall, conservation area construction-related 
impacts would be comparable to the proposed action.  Since each individual project would 
establish its own mitigation sites, it is likely that more maintenance and storage facilities would 
be required.  Thus, impacts from this component of the Conservation Plan would be 
incrementally greater than described under Impact AESTH-2 for the proposed action.  The 
long-term beneficial impact described under Impact AESTH-3 would be less than under the 
proposed action because less conservation area would be established.   

Mitigation Measures 

No mitigation measures are required because no significant impacts would occur.  
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Residual impacts are those that would occur after the implementation of mitigation measures to 
reduce an impact.  No mitigation measures are required; thus, no residual impacts would occur. 

3.1.2.3 Alternative 3: Listed Species Only 

Impacts  

Impacts AESTH-1, AESTH-2, and AESTH-3 apply to Alternative 3.  The magnitude of the 
impacts, including beneficial impacts, would be reduced since less conservation would occur. 

Mitigation Measures 

No mitigation measures are required because no significant impacts would occur. 

Residual Impacts 

Residual impacts are those that would occur after the implementation of mitigation measures to 
reduce an impact.  No mitigation measures are required; thus, no residual impacts would occur. 

3.1.2.4 Alternative 4: Off-Site Conservation 

Impacts 

The potential impacts described in Impact AESTH-1 also are applicable to visually sensitive 
resources located along the Muddy, Virgin, and Bill Williams rivers.  They are not applicable to 
development on the lower Gila River since it is not considered a visually sensitive area.  The 
scope of the activities required to establish conservation areas would be substantially the same 
as described in Alternative 1, but would be located in these off-site locations.  Therefore, the 
effect of the impact described in Impact AESTH-1 would be less than significant for the reasons 
set forth under Alternative 1.  The location of backwaters, field facilities, and fish-rearing 
facilities would be the same under this alternative as Alternative 1, and the potential impacts 
from these facilities described under Impact AESTH-2 would also be the same, i.e., less than 
significant.  The beneficial impact described in Impact AESTH-3 would also result from 
Alternative 4, but a portion of the benefit would be located along the Muddy, Virgin, Bill 
Williams and lower Gila rivers to the extent that conservation areas are located in these areas.    

Mitigation Measures 

No mitigation measures are required because no significant impacts would occur. 

Residual Impacts 

Residual impacts are those that would occur after the implementation of mitigation measures to 
reduce an impact.  No mitigation measures are required; thus, no residual impacts would occur. 
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3.2 AGRICULTURAL RESOURCES 1 
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This section addresses the potential impacts associated with the voluntary conversion of 
agricultural land that is Important Farmland (defined in Table 3.2-1), zoned for agricultural use, 
or subject to Williamson Act contracts.  It also addresses potential impacts to agriculture due to 
the proximity of established habitat.  This analysis meets the requirements of the Farmland 
Protection Policy Act (7 U.S.C. 4201) on a programmatic basis.  This Act is the Federal statute 
that provides the basis for the policy of avoiding impacts from Federal programs.  The Act does 
not prohibit Federal agencies from undertaking actions that convert farmland to 
nonagricultural use, but only requires that Federal agencies “identify and take into account the 
adverse effects of Federal programs on the preservation of farmland; consider alternative 
actions, as appropriate, that could lessen such adverse effects; and assure that such Federal 
programs, to the extent practicable, are compatible with State (and local) programs and policies 
to protect farmland” (7 U.S.C. §4202[b]).  The following analysis identifies and takes into 
account the potential effects of the proposed Conservation Plan on farmland in the whole 
planning area, considers alternative actions that could lessen those effects, and also assures that 
the Conservation Plan is compatible with state and local programs “to the extent practicable.”   

3.2.1 Affected Environment 

Individual counties and municipalities regulate agricultural land uses primarily through the 
adoption of land use plans, policies, and agricultural zoning that restrict the location, type, and 
intensity of land development and use that is allowed.  The California Department of 
Conservation (CDOC) has the primary responsibility for regulation and reporting related to 
California agricultural lands.  Administering agencies in Arizona and Nevada are the Arizona 
Department of Agriculture and the Nevada Division of Agriculture.  Agricultural resources on 
tribal lands are governed by the tribal governments.   

The United States Department of Agriculture (USDA), Natural Resources Conservation Service 
(NRCS), formerly the Soil Conservation Service (SCS), has defined Important Farmlands based 
upon a number of factors, including the physical and chemical characteristics of the land and 
the suitability of the land for producing crops (refer to Table 3.2-1 for these definitions).  
Important Farmlands are afforded special protection due to their importance to agricultural 
production.   

3.2.1.1 Lower Colorado River 

Important Farmland 

The discussion of farmland present in the planning area is based on multiple sources, including 
Reclamation’s LCRAS, CDOC, NRCS, and Yuma County.  Important Farmland has not been 
mapped for all of the planning area; thus, LCRAS data, which do not distinguish between 
Important Farmland and other farmland, are used to give an overview of lands that are 
classified as agricultural.  LCRAS defines agricultural areas as cultivated fields or fields that will 
be cultivated in the future, as well as all areas that are irrigated via a canal vs. a municipal water 
source, which could include non-agricultural areas such as grass fields and other areas.  The 
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vast majority of the planning area that is classified as agricultural is, however, used for 
agricultural purposes (personal communication, K. Zander 2003).   
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Table 3.2-1.  General Definitions of Categories Used in Important Farmland Maps1

Farmland 
Category Definition 

Prime 
Farmland1

Prime Farmland is land that has the best combination of physical and chemical characteristics for 
producing food, feed, forage, fiber, and oilseed crops, and is also available for these uses (the land 
could be cropland, pastureland, rangeland, forest land, or other land, but not urban built-up land 
or water). It has the soil quality, growing season, and moisture supply needed to economically 
produce sustained high yields of crops when treated and managed, including water 
management, according to acceptable farming methods. In general, Prime Farmlands have an 
adequate and dependable water supply from precipitation or irrigation, a favorable temperature 
and growing season, acceptable acidity or alkalinity, acceptable salt and sodium content, and few 
or no rocks. 

Unique 
Farmland 

Unique Farmland is land other than Prime Farmland that is used for the production of specific 
high value food and fiber crops. It has the special combination of soil quality, location, growing 
season, and moisture supply needed to economically produce sustained high quality and/or high 
yields of a specific crop when treated and managed according to acceptable farming methods. 

Farmland of 
Statewide 
Importance1

This is land, in addition to Prime and Unique Farmlands, that is of statewide importance for the 
production of food, feed, fiber, forage, and oil seed crops. Criteria for defining and delineating 
this land are to be determined by the appropriate State agency or agencies. Generally, additional 
farmlands of statewide importance include those that are nearly Prime Farmland and that 
economically produce high yields of crops when treated and managed according to acceptable 
farming methods. Some may produce as high a yield as Prime Farmlands if conditions are 
favorable. 

Farmland of 
Local 
Importance 

In some local areas there is concern for certain additional farmlands for the production of food, 
feed, fiber, forage, and oilseed crops, even though these lands are not identified as having 
national or statewide importance. Where appropriate, these lands are to be identified by the local 
agency or agencies concerned. 

Grazing Land1 Land on which the existing vegetation is suited to the grazing of livestock. This category was 
developed in cooperation with the California Cattlemen's Association, University of California 
Cooperative Extension, and other groups interested in the extent of grazing activities. The 
minimum mapping unit for Grazing Land is 40 acres. 

Urban and 
Built-up Land 

A Land Cover/Use category consisting of residential, industrial, commercial, and institutional 
land; construction sites; public administrative sites; railroad yards; cemeteries; airports; golf 
courses; sanitary landfills; sewage treatment plants; water control structures and spillways; other 
land used for such purposes; small parks (less than 10 acres) within urban and built-up areas; and 
highways, railroads, and other transportation facilities if they are surrounded by urban areas. 
Also included are tracts of less than 10 acres that do not meet the above definition but are 
completely surrounded by Urban and Built-up land. Two size categories are recognized in the 
National Resources Inventory (NRI): (1) areas 0.25 to 10 acres, and (2) areas greater than 10 acres. 

Other Land Land not included in any other mapping category. Common examples include low wetland and 
riparian areas.  

Water A General cover category consisting of permanent water, such as a perennial stream, lake, or 
pond with at least 25 percent open water. If the vegetative canopy obscures more than 75 percent 
of the water surface from view, the area is recorded under the category appropriate for the 
canopy vegetation. Four types of water areas are large streams, large water bodies, small streams, 
and small water bodies. 

Notes:  1. The definitions for Prime Farmland, Unique Farmland, Farmland of Statewide Importance, Farmland of Local 
Importance, and Urban Built-up Land were developed by the USDA-SCS as part of the nationwide Land Inventory and 
Monitoring (LIM) system. The LIM definitions have been modified for use in California with the most significant 
modification being that Prime Farmland and Farmland of Statewide Importance must be irrigated.  In addition, 
mapping of Grazing Land as part of an Important Farmland Map is unique to California.   

Sources:   7 CFR 657.5; NRI 1997; CDOC 2003; CDOC undated.  
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Table 3.2-2 shows the amount of agricultural land contained within each reach based on LCRAS 
data.  No agricultural land is mapped in Reaches 1, 2, and 5.  The river in Reaches 1 and 2 is 
generally bordered by cliffs, rather than the broad plains that are conducive to agricultural uses; 
and Reach 5 consists primarily of publicly owned land, most of which is managed by the 
Service as a wildlife refuge or by the State of California as a recreation area.  The largest amount 
of agricultural land is in Reach 4 (170,048 acres), followed by Reach 7 (43,965 acres), Reach 6 
(36,803 acres), and Reach 3 (18,186 acres).  Agricultural land comprises 38 percent of the total 
land within the planning area.   
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Table 3.2-2.   Agricultural Land by River Reach (2003) 
River Reach Agricultural Land (acres) Percentage of Reach  

Reach 3 18,186 20 
Reach 4 170,048 59 
Reach 6 36,803 56 
Reach 7 43,965 71 
Total  269,002 — 

Source:   USBR 2003a. 
 

Important Farmland has been mapped in Imperial, Riverside, and Yuma counties and is shown 
by reach on Table 3.2-3.  The greatest amount of Important Farmland is located in Reach 4 
(113,284 acres), followed by Reach 7 (60,492 acres), Reach 6 (50,184 acres), and Reach 5 (245 
acres).  Since the LCRAS uses a different level of detail than the system used for mapping 
Important Farmland, in some cases, general agricultural land may not have been included in the 
totals for Important Farmlands and conversely, Important Farmland, such as that located in 
Reach 5 may not have been included in the agricultural area totals shown on Table 3.2-2. 
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Table 3.2-3.  Known Important Farmland within the Planning Area (acres) 

 Prime 
Farmland 

Unique 
Farmland 

Farmland of 
Statewide 

Importance 

Farmland of 
Local 

Importance 

Percentage 
of Reach  

Reach 4 70,544 564 36,000 6,176 40 
Reach 5 — — 2451 — <1 
Reach 6 39,793 1,366 4,619 4,406 77 
Reach 7 55,027 2,875 2,590 0 96 
Total  165,364 4,805 43,454 10,582 — 
Percentage 
of Reaches 
1-7 

23 0.67 6.1 1.5 — 

Notes:   1Includes Yuma County only (Yuma County 2003).   
Sources: CDOC, Division of Land Resource Protection 2000; NRCS 2002; Yuma County 2003.  

The amount of land in agricultural use in the planning area has undergone only a minor overall 
decline during the last 10 years.  Table 3.2-4 shows the difference in the amount of agricultural 
land present in those reaches containing agricultural land in 1993 and 2003.  The greatest 
change occurred in Reach 7, where agricultural land declined by 4.9 percent during this period 
(USBR 2003a).  Minor increases in agricultural land occurred in Reaches 3 and 4 during the 
same period.  Information regarding the conversion of Important Farmland is not available for 
the planning area. 

16 
17 
18 
19 
20 
21 
22 

LCR MSCP Final EIS/EIR – December 2004 3.2-3 



3.2  Agricultural Resources 

Table 3.2-4.  Agricultural Land Conversion  
Between 1993 and 2003 in the Planning Area 

River Reach 
Agricultural 
Land in 1993 

(acres) 

Agricultural 
Land in 2003 

(acres) 

Change in 
Amount of 

Agricultural 
Land (acres) 

Percent  
Change in 

Agricultural 
Land 

Reach 3 18,120 18,186 66 .36 
Reach 4 169,857 170,048 191 .11 
Reach 5 0 0 0 — 
Reach 6 37,500 36,803 -697 -1.9 
Reach 7 46,207 43,965 -2242 -4.9 

Total 271,684 269,002 -2682 -.99 
Source:   USBR 2003a. 

Land Zoned for Agricultural Use 1 
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This section identifies the portions of the planning area that contain substantial amounts of land 
zoned for agricultural use, as well as the generally allowed uses in these zoning districts.  State 
and Federal agencies are not subject to local land use and zoning regulations, but they do take 
these into consideration and cooperate with local agencies to avoid conflicts to the extent 
feasible.   

REACH 1 

Reach 1 consists primarily of lands administered by the NPS and the Hualapai Indian 
Reservation.  The remaining portion of the reach is located within Clark County and is zoned as 
Rural Open Land District (R-U); however, this reach contains no agricultural land. 

REACH 2 

Reach 2 consists primarily of lands administered by the NPS.  The remaining portion of the 
reach is located within Clark County, and most of this land is zoned R-U; however, this reach 
contains no agricultural land.   

REACH 3 

Most of the portion of Reach 3 located within Clark County is zoned R-U.  The R-U district 
provides for appropriate uses of vast areas of rural land, which would include the proposed 
Conservation Plan.  Fish rearing ponds normally would be allowed under a Special Use Permit 
(personal communication, C. Pulsipher 2003).  The Mohave County portion of Reach 3 includes 
General Agricultural (A) and Agricultural Residential (A-R) zoning.  The A zone allows for all 
agricultural uses, as well a variety of residential and commercial uses.  The A-R zone is 
primarily designed for agricultural uses, but other uses, such as single-family dwellings, 
schools, and churches, also are allowed.  Although open space/wildlife habitat areas are not 
expressly permitted, they would be considered compatible uses in these zones (personal 
communication, B. Delmar 2003).  
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REACH 4 

Within the portion of this reach that is in Riverside County, the zoning is mainly Agriculture 
(A-1 and A-2).  These zones allow single family dwellings and numerous other uses, primarily 
related to agricultural production, such as water works facilities for the production and 
distribution of water for irrigation purposes, field crops, nurseries, greenhouses, farming 
operations, wineries, and grazing.  Any use that is not specifically listed may be considered a 
permitted or conditionally permitted use provided that the Planning Director finds that the 
proposed use is substantially the same in character and intensity as those listed.  Agricultural 
zones permit other uses if they are found to have substantially the same character and intensity 
as expressly permitted uses and would allow the development of habitat for wildlife (personal 
communication, P. Clark 2003). 

Zoning in the Imperial County portion of Reach 4 is primarily General Agriculture (A-2).  The 
purpose of the A-2 zone is to designate areas that are suitable and intended primarily for 
agricultural uses and agricultural related compatible uses.  Uses include all agricultural and 
grazing uses; aquaculture to allow for the growing and harvesting of algae, fish, frogs, shrimp, 
and similar aquatic products; and some residential development.  Although habitat for wildlife 
(other than fish farms, which are identified as an allowable use) is not expressly permitted, 
conservation areas would likely be allowed in these areas if there were no anticipated conflicts 
with agricultural operations (Imperial County 1998). 

In the City of Blythe, the zoning is primarily Agriculture (A), which allows for the cultivation of 
land and for associated uses commonly tied to agriculture, including grazing.  Residential uses 
also are allowed.  Conservation areas would likely be considered an allowable use (City of 
Blythe 2003).   

La Paz County zoning maps are being revised to obtain consistency with the county’s first 
Comprehensive Plan, which is currently being developed.  Therefore, accurate zoning 
information for La Paz County is currently not available.  

REACH 5 

Most of the land in Reach 5 is managed by the Service and not used for agricultural purposes.  
Agricultural zoning is present, however, in portions of the reach located in Yuma County, 
which are zoned as Rural Area (this zone is the equivalent of agricultural zoning in Yuma 
County).  This district is intended to permit uses that are compatible with the use of the land for 
agriculture, farming, and open space preservation.  The predominantly rural character of Rural 
Areas is to be maintained.  Permitted uses include single family residences, farms and ranches, 
public schools and hospitals, hunting and fishing clubs, agricultural processing, public parks or 
buildings, and public or private utility installations.  The Rural Area district would allow for 
establishment of wildlife habitat, including the establishment of fish rearing ponds; however, 
fish ponds may not be permitted in the areas that would conflict with airport land use plans 
(see section 3.8.2.1) for a more detailed discussion of this issue (personal communication, G. 
Gallagher 2003).   
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The La Paz County zoning maps are in the process of undergoing revisions to obtain 
consistency with the County’s first Comprehensive Plan which is currently being developed.  
Therefore, accurate zoning information for La Paz County is currently pending.     
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REACH 6 

Reach 6 includes lands zoned for agriculture in the city of Yuma, Imperial County, and Yuma 
County.  The northwestern portion of the city of Yuma is zoned mainly as Agriculture (AG).  
The principal purpose of this district is to conserve and protect farms and other open land uses, 
foster orderly growth in rural and outlying areas, and prevent urban and agricultural land use 
conflicts.  Principal permitted uses include commercial breeding, dairies, grazing, nurseries, 
riding stables, public utility buildings, single family residences, aviaries, and facilities necessary 
for service to the surrounding territory.  Habitat conservation areas would be allowed in the AG 
district (personal communication, M. Spriggs 2003).   

The Imperial County lands in Reach 6 are zoned as General Agriculture (A-2).  (See the 
discussion under Reach 4 regarding uses allowed in this zone.)  The Yuma County areas are 
zoned as Rural Area (see description of this zone under Reach 5). 

REACH 7 

The lands within the city of Yuma in Reach 7 are predominantly zoned as Agriculture (AG) on 
the western periphery of the city.  (See the discussion under Reach 6 regarding allowable uses 
in this zone.)  Yuma County lands with Reach 7 are mainly zoned as Rural Area (see the 
description of this zone under Reach 5).  

The City of Somerton is also located within Reach 7 and has a small land area zoned for 
agricultural use (AG) on the eastern side of the city.  This zone conserves and protects farms 
and other open land uses, fosters orderly growth in rural and outlying areas, and prevents 
urban and agricultural land use conflicts.  The primary purpose of requiring minimum lot sizes 
is to discourage small lot or residential subdivisions where public facilities and governmental 
services could not reasonably be made available in the future.  Principal uses include aviaries, 
corrals, grazing fields, public utility buildings, and public and private wild preservation areas.  
The Conservation Plan would be allowed in this district (personal communication, F. Villegas 
2003).   

Lands Subject to Williamson Act Contracts 

This discussion is applicable only to lands within California, and more specifically to Reach 4 of 
the LCR.  Approximately 25,484 acres of land under Williamson Act contracts are located within 
this reach, primarily in the Palo Verde Valley.  This constitutes approximately 9 percent of the 
total area of the reach.   

The Williamson Act provides an incentive program for farmers to continue agricultural use on 
their property.  The statute authorizes cities and counties to create agricultural preserves in 
which land uses are limited to agricultural and compatible uses.  Landowners may enter 
contracts that limit their property to commercial agricultural use for a rolling ten-year term in 
exchange for reduced property taxes.  The contracts must exclude “uses other than agricultural, 
and other than those compatible with agricultural uses” (Cal. Govt. Code §51243[a]).  Since 
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agricultural uses are defined as “producing an agricultural commodity for commercial 
purposes” (Cal. Govt. Code §51201[b]), the acquisition of lands with Williamson Act contracts 
would generally be precluded for the proposed Conservation Plan, unless the contract can be 
terminated or the local government agency allows the use of the land for wildlife conservation 
as a compatible use.   
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Not all lands within an agricultural preserve created pursuant to the Williamson Act are subject 
to contracts.  The city or county must restrict the use of such lands by zoning or other means so 
as not to be incompatible with the agricultural use of lands in the preserve (Cal. Govt. Code 
§51230).  The Act contains separate provisions that discourage the locating of public 
improvements within an agricultural preserve (Cal. Govt. Code §51292), and provide the local 
government agency and State Director of Conservation with the right to sue to enforce these 
provisions (Cal. Govt. Code §51294).  However, these provisions do not apply to the location or 
construction of “(p)ublic works required for fish and wildlife enhancement and preservation” 
(Cal. Govt. Code §51293[e][2]).  Under this exception, the LCR MSCP participants would be 
allowed to acquire and use non-contract lands within an agricultural preserve for the purposes 
of establishing habitat. 

3.2.1.2 Muddy River/Moapa Valley and Virgin River  

Important Farmland 

Table 3.2-5 shows the amount of agricultural land present in the three off-site conservation 
areas.  Most of the approximately 4,555 acres of agricultural land in this area is located in the 
Muddy River/Moapa Valley, rather than the Virgin River.  This off-site conservation area is 
located within Clark County, where Important Farmland has not been mapped.  The amount of 
land in agricultural production has not changed substantially in recent years. 

Land Zoned for Agricultural Use 

This off-site alternative conservation area is located within Clark County.  The zoning is 
predominantly R-U.  See the discussion above regarding this zoning district. 

3.2.1.3 Bill Williams River  

Important Farmland 

The Bill Williams River forms the boundary between Mohave and La Paz counties.  Most of the 
approximately 3,387 acres of agricultural land in this area is located in Mohave County, where 
Important Farmland has not been mapped.  Much of the agricultural land in this area is located 
within Planet Ranch, where the amount of land in agricultural production has not changed 
substantially in recent years.   

Land Zoned for Agricultural Use 

Mohave County areas within this off-site conservation area are zoned as Agricultural 
Residential (A-R) (personal communication, B. Delmar 2003).  See the discussion under Reach 3 
of the LCR for the allowable uses in this zone. 
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The La Paz County zoning maps are in the process of undergoing revisions to obtain 
consistency with the County’s first Comprehensive Plan, which is currently being developed.  
Therefore, accurate zoning information for La Paz County is currently pending.     
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3.2.1.4 Lower Gila River  

Important Farmland 

The lower Gila River is located within Yuma County.  Approximately 82,840 acres of Important 
Farmland are located within this off-site conservation area, including 75,965 acres of Prime 
Farmland and 6,875 acres of Unique Farmland.  This comprises approximately half of the total 
area.  Approximately 79,421 acres within this off-site alternative location have been designated 
as general agricultural land (Ogden Environmental 1998).  This information was obtained from 
the Gap Analysis Program (GAP) (a program that provides mapping of land cover types).  
Similar to the LCRAS, GAP uses different parameters for mapping general agricultural land 
than those used in the Important Farmland data, resulting in some discrepancies between the 
totals.   

According to the Wellton-Mohawk Irrigation District, there essentially has been no change in 
the amount of agricultural land in this area since the mid-1990s (personal communication, W. 
West 2003).   

Table 3.2-5.  Agricultural Land in the  
Off-Site Conservation Areas 

Off-Site  
Conservation Area 

Agricultural Land 
(acres)1

Percentage of 
Total Area 

Muddy River/Moapa 
Valley and Virgin River 4,555 24 

Bill Williams River 3,387 16 
Lower Gila River 79,421 52 
Total 87,363 45 
1Source:  Ogden Environmental 1998 (based on GAP).   

 

Land Zoned for Agricultural Use 20 
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The Yuma County zoning for the lower Gila River area is primarily Rural Area (see description 
of this zone under Reach 5 of the LCR).  The single largest zone in the town of Wellton is 
Agricultural; approximately 50 percent of the incorporated area is zoned as such.  Habitat 
conservation areas would be allowed in this zoning district.   

3.2.2 Environmental Consequences 

Significance Criteria 

The proposed action would result in a significant impact if it would: 
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• convert a substantial portion of the available Prime Farmland, Unique Farmland, or 
Farmland of Statewide Importance (Important Farmland) in the project area to 
nonagricultural use; 
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• conflict with existing zoning for agricultural use, or other legal protections for 
agricultural use; or 

• involve other changes in the existing environment, which, due to their location or 
nature, could individually or cumulatively result in substantial loss of Important 
Farmland to nonagricultural use or a loss of agricultural productivity. 

3.2.2.1 Alternative 1: Proposed Conservation Plan 

Conservation measures would be implemented on agricultural or undeveloped land.  The most 
likely scenario would include a mix of such lands, but in order to ensure that the maximum 
potential impact is considered, the analysis assumes a worst-case scenario; i.e., that all habitat 
establishment would occur on agricultural land.   

Impacts  

Lands subject to Williamson Act contracts would not be acquired for the Conservation Plan 
unless the responsible local agency agreed that the contract terms allow the establishment and 
maintenance of conservation areas as a compatible use, and that there is no significant adverse 
impact from the use of non-contract lands within an agricultural preserve because fish and 
wildlife enhancement and preservation is a compatible use of such lands.   

Wildlife habitat likely would be considered a permitted use or a conditionally permitted use in 
the areas zoned for agricultural use potentially affected by the proposed action, as described 
above.  Additionally, compatibility with zoning would be one of the factors considered during 
the site selection process.  Thus, conflicts with agricultural zoning would not occur.   

Other than those impacts described below, implementation of the proposed action would not 
adversely affect agricultural uses of nearby lands.  Access would not be restricted to these lands, 
nor would they be affected by the application of pesticides on the conservation areas.  Pesticides 
are commonly used in agricultural areas, and they would be applied in a manner that would be 
consistent with accepted practices and regulatory requirements.    

Impact AG-1:  Important Farmland could be converted to a nonagricultural use.  The 
proposed action would establish 8,132 acres of conservation area.  If the entire amount were 
implemented on Important Farmland, it would constitute approximately 3.6 percent of the total 
known to be present in Reaches 4 through 7, the only reaches where Important Farmland 
mapping has occurred.  It also is possible that unmapped Important Farmland is present in 
other reaches and could be used for habitat establishment.  If this were the case, it would reduce 
the total percentage of Important Farmland converted to habitat.  The conversion of Important 
Farmland to nonagricultural use would be less than significant because a substantial amount of 
Important Farmland would not be converted to nonagricultural use.  Additionally, during the 
site selection process, the amount and importance of the farmland would be considered before 
specific sites are selected, as required by the Farmland Protection Policy Act.  The significance 
of this potential impact would be further minimized by the implementation of a number of 

LCR MSCP Final EIS/EIR – December 2004 3.2-9 



3.2  Agricultural Resources 

covered activities, described in detail in section 2.5.3.3 of the LCR MSCP BA, that would more 
than offset impacts of the proposed action.  These include the (1) CRIT plan to bring an 
additional 25,000 acres into agricultural production should Congress appropriate adequate 
funds; (2) Fort Mojave Tribe plan to fully develop its farmland, which would increase farmed 
acreage by approximately 3,745 acres; (3) the Chemehuevi Tribe plan to irrigate up to 1,855 
acres of agricultural land; (4) Fort Yuma Agency plan to irrigate 650 acres of agricultural land; 
and the (5) Cocopah Tribe plan to irrigate three agricultural sites, totaling 500 acres.   
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Impact AG-2:  Waterfowl attracted to established backwaters and marshes could destroy 
crops grown on adjacent farmland.  The species for which cottonwood-willow and honey 
mesquite habitat is being established would not impact crops grown on adjacent farmland 
because they eat insects rather than grains, fruit, and other crops grown in the planning area.  
Waterfowl, such as ducks and geese, that are attracted to newly established aquatic or wetland 
areas (particularly marshes and backwaters), could, however, consume crops on adjacent 
farmlands.  The amount of marsh and backwaters that would be established is, however, small 
in comparison to that which currently exists in the planning area.  (The Conservation Plan 
would result in the establishment of 512 acres of marsh and 360 acres of backwaters.  For 
purposes of comparison, the LCR MSCP HCP indicates that approximately 12,000 acres of 
marsh are present in the planning area, and a backwater study of Reaches 3, 4, 5, and part of 6 
identified 7,911 acres of open water [GEO/Graphics 2000]).  The establishment of this 
comparatively small amount of marsh and backwater would not attract sufficient wildlife to 
result in the loss of agricultural productivity, and the impact would be less than significant.  

Impact AG-3:  Runoff from established conservation areas could alter the slopes of adjoining 
laser-leveled fields.  Laser leveling is used to improve agricultural efficiency by contouring 
fields to allow moisture conservation and improve drainage.  If the drainage from the newly 
established conservation areas exceeded the existing discharge rate, this could result in the 
alteration of slopes on adjacent laser-leveled fields.  This would result in the loss of agricultural 
productivity on such lands, which would be a significant impact, but mitigable to less than 
significant through the implementation of Mitigation Measure AG-1.  

Impact AG-4:  Covered species attracted to established conservation areas could disperse to 
other lands within the planning area.  The successful establishment of habitat for the covered 
species in the conservation areas may result in an increase in the number of individuals of those 
species within the planning area1.  Dispersal of adults and juveniles from the conservation areas 
to other lands with suitable habitat within the planning area, with subsequent potential for such 
lands to be used as breeding, resting, or foraging habitat, is likely to occur.  Agricultural lands 
within the planning area generally do not support habitat characteristics that would encourage 
covered species to become resident on these lands, however.  Such lands have limited insect 
populations due to pesticide treatments to control crop pests, and the crops that are grown on 
agricultural land are unsuitable as roosting or resting habitat, which would limit the use of 

 
1   Only increases in populations of covered species that are protected under the ESA or specific state law could potentially affect 

agricultural resources.  Although the LCR MSCP participants are requesting incidental take coverage for a number of species 
not listed under the ESA, that coverage does not come into effect unless or until the species is listed.  There is no requirement 
for coverage for incidental take for any unlisted species by any agency or individual within the planning area.  Thus, use of 
any lands outside the conservation areas by covered, but unlisted species, would not potentially require changes to land 
management.  
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these lands by birds and bats.  Moreover, the conservation areas are more likely to contain 
better foraging resources than the adjacent agricultural lands.  While insectivorous birds and 
bats may visit adjacent farmlands for limited foraging, effects to agricultural resources would be 
less than significant. 
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Mitigation Measures 

AG-1 Grading plans shall be developed for newly established conservation areas that direct 
runoff away from adjacent agricultural lands to ensure that flow rates from the 
conservation area do not exceed existing discharge rates.  (Addresses Impact AG-3).   

Residual Impacts 

Residual impacts would be less than significant given the implementation of Mitigation Measure 
AG-1 because flow rates would not exceed existing discharge rates.   

3.2.2.2 Alternative 2:  No Action Alternative 

Impacts 

Under the no action alternative, it is likely that conservation measures similar to those included 
in the proposed action would be implemented because compliance with the ESA still would be 
required for the covered activities, although some conservation could occur in the off-site 
conservation areas (as described in section 3.2.2.4 below), as well as along the LCR.  Impacts 
AG-1 through AG-4 apply to Alternative 2.  The no action alternative is likely to result in the 
establishment and maintenance of less riparian vegetation.  The same types of impacts would 
occur as described for the proposed action, but the overall magnitude could be lessened since a 
smaller amount of conservation area would be established.  In addition, as described in Chapter 
2, the smaller size of mitigation sites required as mitigation for individual projects would result 
in limitations on site selection criteria and would likely cause the mitigation to be located in 
more developed areas where land has been subdivided.  This could further reduce impacts to 
agricultural resources. 

Mitigation Measures 

Mitigation measures would be developed as appropriate in the course of project-specific 
environmental reviews.  If a significant impact were identified, a mitigation measure similar to 
that identified in this EIS/EIR (Mitigation Measure AG-1) could be implemented.  Developing 
and implementing such a mitigation measure is outside the authority of the lead agencies and is 
beyond the scope of this EIS/EIR.   

Residual Impacts 

Residual impacts would be less than significant because a mitigation measure is available that 
would reduce or avoid significant impacts to agricultural resources.   
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3.2.2.3 Alternative 3: Listed Species Only 1 
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Impacts  

Impacts AG-1 through AG-4 apply to this alternative, although since a smaller amount of 
conservation area would be developed than under the proposed action, the impacts to 
agricultural resources described in AG-1, AG-3, and AG-4 would be even less than described 
for Alternative 1 because there would be reduced use of agricultural lands.  The impacts to 
agricultural productivity from waterfowl (AG-2) would be substantially similar to the impact 
described in Alternative 1 and less than significant because the acreage of established backwaters 
would be the same.   

Mitigation Measures 

Mitigation Measure AG-1 applies to this alternative.   

Residual Impacts 

Residual impacts would be less than significant given the implementation of Mitigation Measure 
AG-1 since flow rates would not exceed existing discharge rates.   

3.2.2.4 Alternative 4: Off-Site Conservation 

Impacts  

Impacts AG-1 through AG-4 generally apply to this alternative, although impacts other than 
those associated with backwater establishment and other fish conservation measures would 
occur outside the planning area.  Under this alternative, a total of 7,772 acres of conservation 
area would be established within the off-site conservation areas.  Assuming an even 
distribution among the three areas, approximately 2,590 acres would be established in each.  
Important Farmland has been mapped only along the lower Gila River; however, as a worst-
case scenario, it is assumed that all known farmland is Important Farmland.  If all conservation 
area establishment occurred on farmland, it would represent approximately 57, 76, and 0.03 
percent of the total farmland within the Muddy/Virgin, Bill Williams, and lower Gila River off-
site conservation areas, respectively.  While this would constitute a substantial portion of the 
farmland present in the Muddy/Virgin River and Bill Williams River conservation areas, it 
would not represent a substantial portion of the farmland available in the general area (the 
adjacent planning area contains approximately 269,000 acres of general agricultural land and 
approximately 224,200 acres of Important Farmland).  This impact would be less than significant, 
as described for the proposed action under Impact AG-1. The impacts described in Impact AG-
2 would be similar to those described for Alternative 1 because the marsh and backwaters 
would be located in the planning area.   

Mitigation Measures 

Mitigation Measure AG-1 applies to this alternative.   
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Residual Impacts 1 

2 
3 

Residual impacts would be less than significant given the implementation of Mitigation Measure 
AG-1 since flow rates would not exceed existing discharge rates.   

LCR MSCP Final EIS/EIR – December 2004 3.2-13 



3.2  Agricultural Resources 

This page intentionally left blank. 

3.2-14 LCR MSCP Final EIS/EIR – December 2004 



w:\lcr mscp-0199\eis-eir - task 3.4\!final eis-eir\vol i\$3-3 air quality.doc 

3.3 AIR QUALITY 1 
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This section addresses short-term construction and maintenance emissions, as well as long-term 
emissions from irrigation pumping. 

3.3.1 Affected Environment 

Air quality at a given location can be described by the concentration of various pollutants in the 
atmosphere.  Units of concentration are expressed in parts per million (ppm) or micrograms per 
cubic meter.  The significance of a pollutant concentration is determined by comparing its 
concentration to an applicable national and/or state ambient air quality standard.  These 
standards represent the maximum allowable atmospheric concentrations that may occur and 
still protect public health and welfare with a reasonable margin of safety.  The EPA establishes 
the National Ambient Air Quality Standards (NAAQS).  The NAAQS generally are defined as 
the maximum acceptable ground-level concentrations that may not be exceeded more than once 
per year, except that annual standards may never be exceeded.  California standards, 
established by the California Air Resources Board (CARB), are termed the California Ambient 
Air Quality Standards (CAAQS).  The CAAQS are at least as restrictive as the NAAQS and 
include pollutants for which national standards do not exist.  In the Arizona project region, the 
Arizona Department of Environmental Quality (ADEQ) has adopted the NAAQS to regulate 
sources of air pollution.  In the Nevada project region, the Nevada Bureau of Air Pollution 
Control (NBAPC) has adopted the NAAQS and has promulgated additional state standards to 
regulate sources of air pollution.   

The air pollutants of primary concern that are considered in this air quality assessment include 
ozone (O3), volatile organic compounds (VOCs), nitrogen oxides (NOx), and particulate matter 
less than 10 microns in diameter (PM10), as portions of the project region presently do not attain 
the national and/or California ambient air quality standards for O3 and PM10.  Although there 
are no ambient standards for VOCs or NOx, they are important as precursors to O3 formation. 

Existing Air Quality 

Identifying the region of influence (ROI) for air quality requires knowledge of the types of 
pollutants being emitted, emission rates of pollutant sources, and meteorological conditions.  
The ROI for inert pollutants (generally pollutants other than O3 and its precursors) is generally 
limited to a few miles downwind from a source.  The ROI for O3 can extend much farther 
downwind than for inert pollutants.  Ozone is a secondary pollutant formed in the atmosphere 
by photochemical reactions of previously emitted pollutants, or precursors.  Ozone precursors 
are mainly the reactive portion of VOCs and NOx.  In the presence of solar radiation, the 
maximum effect of VOCs and NOx emissions on O3 levels usually occurs several hours after 
they are emitted and many miles from the source.  

Ozone concentrations are highest during the warmer months and coincide with the season of 
maximum insolation.  Inert pollutant concentrations tend to be the greatest during periods of 
light winds and surface-based temperature inversions.  These conditions limit atmospheric 
dispersion.  However, in the case of PM10 impacts from fugitive dust episodes, maximum dust 
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impacts within the project region often occur during high wind events and in proximity to 
manmade ground-disturbing activities.   
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The EPA designates all areas of the United States as having air quality better (attainment) or 
worse (nonattainment) than the NAAQS.  The criteria for nonattainment designation varies by 
pollutant:  (1) an area is in nonattainment for O3 or 24-hour PM10 if its NAAQS has been 
exceeded more than three times in 3 years and (2) an area is in nonattainment for any other 
pollutant if its NAAQS has been exceeded more than once per year.  Former nonattainment 
areas that have achieved attainment of the NAAQS are designated as maintenance areas.  With 
regard to the NAAQS for O3, Imperial County is the only part of the project region that does not 
attain this standard.  The portions of the project region that do not attain the NAAQS for PM10 
include San Bernardino County and the greater Yuma region in Arizona (roughly the Colorado 
River from Imperial Dam to the SIB) (EPA 2003b).  The project region attains all other NAAQS.   

The attainment status designations and new rule to implement the O3 8-hour standard became 
effective on 15 June 2004.  The EPA designates Imperial County as a marginal nonattainment 
area for the 8-hour O3 standard (EPA 2004a).  An area will attain this standard if its three-year 
running average of the annual fourth-highest daily maximum 8-hour O3 concentration remains 
below 0.084 ppm.  Implementation of the 1-hour O3 standard will not be revoked in a given area 
until that area achieves this standard. 

The EPA is in the process of implementing the new 24-hour and annual PM2.5 national ambient 
air quality standards.  On 11 February 2004, the CARB recommended to the EPA that the 
Imperial, San Bernardino, and Riverside county portions of the project region be designated 
attainment for the PM2.5 NAAQS.  The EPA intends to make final attainment designations in 
December 2004.  The EPA will finalize rule development on the implementation of the PM2.5 
NAAQS in early 2005 (EPA 2004b). 

The CARB also designates areas of California as being either in attainment or nonattainment of 
the CAAQS.  An area is in nonattainment if a CAAQS has been exceeded more than once in 3 
years.  In regard to the CAAQS, the entire project region within California presently does not 
attain the O3 and PM10 standards (CARB 2003).   

Regulatory Setting 

The Federal Clean Air Act of 1969 and its subsequent amendments (CAA) establish air quality 
regulations and the NAAQS and delegate the enforcement of these standards to the states.  In 
California, Arizona, and Nevada, the CARB, ADEQ, and NBAPC, respectively, are responsible 
for enforcing air pollution regulations.  The CARB and NBAPC have in turn delegated the 
responsibility of regulating stationary emission sources to local air agencies.  In areas that 
exceed the NAAQS, the CAA requires preparation of a State Implementation Plan (SIP), 
detailing how the states will attain the standards within mandated time frames.  The CAA 
identifies emission reduction goals and compliance dates based upon the severity of the 
ambient air quality standard violation within a region. 

The following air pollution agencies regulate air quality within the project region: 

• Imperial County Air Pollution Control District, which includes all of Imperial County; 
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• Mojave Desert Air Quality Management District (MDAQMD), which includes San 
Bernardino and Riverside counties;   
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• The Air Quality Division in the State of Arizona; and 

• Clark County Air Pollution Control District, which includes all of Clark County, 
Nevada. 

These regulatory agencies have developed air quality attainment plans designed to reduce 
emissions to a level that will bring their jurisdictions into attainment of the ambient air quality 
standards.  Each regulatory agency has also developed rules to regulate stationary sources of air 
pollution within their jurisdictions.  Some of these rules that may apply to proposed activities 
include those related to open burning and fugitive dust. 

Section 176(c) of the CAA contains the General Conformity Rule (40 CFR 51.850-860 and 40 CFR 
93.150-160).  The General Conformity Rule requires a Federal agency responsible for a proposed 
action in a NAAQS nonattainment or maintenance area to ensure that the action conforms to the 
applicable SIP.  This means that Federally supported or funded activities will not (1) cause or 
contribute to any new air quality standard violation, (2) increase the frequency or severity of 
any existing standard violation, or (3) delay the timely attainment of any standard, interim 
emission reduction, or other milestone.  Proposed attainment pollutant emissions are exempt 
from the General Conformity Rule.  A Federal action would comply with an applicable SIP if it 
does not exceed identified annual emission de minimis thresholds, the magnitudes of which are 
based on the severity of the nonattainment rating of the project region.  Actions that exceed 
these thresholds are required to conduct in depth conformity determinations.  The requirements 
of the General Conformity Rule would apply to the portions of the project region within 
Imperial County (O3 nonattainment area), San Bernardino County (PM10 nonattainment area), 
and the greater Yuma area (PM10 nonattainment area).   

Reclamation has yet to identify specific locations or designs for the development of the 
proposed conservation measures.  Therefore, it is not possible to accurately locate and quantify 
the emissions from the proposed action for the purpose of determining conformity since they 
are not deemed reasonably foreseeable.  The General Conformity Rule allows a Federal agency 
to defer a conformity analysis for a programmatic action of this nature until project-specific 
information is available upon which to base the analysis (EPA 1993).  As a result, the conformity 
analysis for the proposed action would occur at a future date in association with project-specific 
proposals.   

Climate and Meteorology 

The project region has an arid continental climate, which is characterized by hot summers, mild 
winters, low humidity, and large diurnal variations in temperature.  The aridity of this region is 
due to a combination of factors, including (1) the presence of a semi-permanent atmospheric 
high pressure system that shields the regions from the passage of polar storm systems, (2) a cool 
ocean to the west that provides limited amounts of moisture, and (3) the rain shadow effects of 
the Coast Ranges, which blocks the flow of moisture into the region from the Pacific Ocean.  
This arid condition produces low soil moisture, which is responsible for one of the main air 
pollution problems in the region, fugitive dust (PM10).   
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3.3.2 Environmental Consequences 1 
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Significance Criteria 

An impact would be significant if proposed air emissions: 

• conflict with or obstruct implementation of an applicable air quality plan; 

• violate any air quality standard or contribute substantially to an existing or projected air 
quality violation; 

• result in a cumulatively considerable net increase of any criteria pollutant for which the 
project region is in nonattainment under an applicable Federal or state ambient air 
quality standard (including releasing emissions that exceed quantitative thresholds for 
ozone precursors); 

• expose sensitive receptors to substantial pollutant concentrations; or 

• create objectionable odors affecting a substantial number of people. 

3.3.2.1 Alternative 1: Proposed Conservation Plan 

Air quality impacts would result from (1) combustive emissions due to the use of fossil fuel-
fired construction and maintenance equipment; (2) fugitive dust (PM10) emissions due to earth-
moving activities and the use of vehicles on unpaved surfaces; (3) the use of fire to clear 
vegetation, burn cleared vegetation, or maintain marsh vegetation; and (4) potential odorous 
emissions from dredged materials.  Air quality impacts would be both short-term and long-
term: (1) short-term impacts would occur during the development of individual conservation 
area establishment projects and the construction of field and fish-rearing facilities, and (2) long-
term impacts would result from the maintenance and operation of the conservation projects.  
Maintenance activities would produce fugitive dust emissions from the occasional use of mobile 
equipment on unpaved roads.  These activities and sources would produce minor amounts of 
daily emissions.   

Impacts 

Ground-disturbing activities required for habitat establishment in conservation areas would not 
conflict with or obstruct implementation of an applicable air quality plan.  Several air pollution 
agencies regulate air quality within the project region.  These regulatory agencies have 
developed air quality plans designed to control emissions to a level that will either bring their 
jurisdictions into attainment of the ambient air quality standards or maintain these standards.  
Each agency adopts the attainment strategies into their applicable regional and state air 
regulations.  Some of the regulations that may apply to the proposed action include those 
related to open burning and fugitive dust.  The lead agencies would ensure that proposed 
habitat establishment activities would comply with these air regulations.  Additionally, 
activities such as earth-moving and prescribed burns are common in the planning area, and 
such emissions are considered in the air quality attainment plans.  Moreover, if agricultural 
land were used for LCR MSCP conservation projects, future emissions from cultivation and 
prescribed burns on these lands would not occur.  Thus, the use of agricultural sites for LCR 
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MSCP projects would reduce the long-term potential for PM10 standard exceedances to occur on 
these sites.   
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Impact AQ-1:  The use of fossil fuel-fired construction equipment during construction, 
maintenance, and operational activities would result in intermittent combustive emissions 
that would not violate any air quality standard or contribute substantially to an existing or 
projected air quality violation.  Due to the mobile and intermittent nature of construction 
sources (the proposed action would occur over a period of about 30 years at varying locations 
along the LCR), combustive emissions would not produce substantial impacts at any particular 
location and would result in less than significant air quality impacts.  Maintenance of individual 
conservation projects would require the occasional use of fossil fuel-fired mobile equipment, 
and irrigation would require the use of water pumps, some of which would use diesel fuel.  
These activities and sources would produce minor amounts of daily emissions, which would be 
dispersed throughout the planning area.  As a result, maintenance and operational emissions 
associated with implementation of the Conservation Plan would not produce substantial 
impacts at any particular location and would result in less than significant air quality impacts.   

Impact AQ-2:  The development of the largest projects would produce fugitive dust 
emissions that could exceed an ambient 24-hour PM10 standard.  Fugitive dust (PM10) 
emissions from the use of mobile equipment on bare soils would occur at a rate of about 0.5 tons 
per acre per day of activity (EPA 1995).  The size of daily disturbances from proposed activities 
could range from less than 1 acre for small projects (100 acres or less) on undeveloped lands to 
up to 5 acres for large projects (500 to 1,000 acres) on agricultural lands.  Therefore, unmitigated 
PM10 emissions from these activities would range from less than 0.5 to 2.5 tons per day.  
Fugitive dust emissions currently occur within the planning area, especially from cultivation 
activities on agricultural lands.  Development of conservation areas on agricultural lands would 
produce a net reduction in PM10 emissions on lands periodically cultivated, since the 
development emissions would occur only once.  Fugitive dust emissions from the development 
of the largest projects would be substantial enough to have the potential to contribute to an 
exceedance of an ambient 24-hour PM10 standard.  These potential exceedances would only 
occur in isolated locations that are immediately adjacent to the property line of each 
development site.  If agricultural sites were used, the fugitive dust emissions from construction 
activities would replace some portion of the fugitive dust emissions that would occur as a result 
of common agricultural activities.  This would minimize the potential for an increase in the 
number of PM10 standard exceedances in the vicinity of these lands.  However, to be 
conservative, it is determined that PM10 emissions from the largest projects would produce 
significant and potentially unavoidable air quality impacts.  

Impact AQ-3: Emissions from the largest prescribed burns during terrestrial vegetation 
establishment or maintenance activities would produce emissions that could contribute to an 
exceedance of an ambient 24-hour PM10 standard.  The use of fire represents the largest source 
of air emissions from the establishment of vegetation.  Emissions would vary, depending on the 
fuel type, the mass of fuel per area, the fuel moisture content, and atmospheric conditions.  For 
example, burns to clear vegetation on harvested agricultural lands would produce fewer 
emissions than those that would occur in areas with a higher fuel density, such as saltcedar 
stands.  Prescribed burn activities currently occur within the project region, especially on 
agricultural lands where it is commonly used to clear vegetation.  Burning agricultural lands for 
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the purpose of developing habitat could produce a net reduction in burn emissions on lands 
burned periodically, since this activity would occur only once.  The air pollutant of most 
concern that occurs from prescribed burns is PM10.  Emission factors for burn activities are not 
available for most of the vegetation types that would be affected; however, they have been 
established for grass (10 pounds of PM10 per ton) and sagebrush (30 pounds of PM10 per ton) 
(EPA 1996).  The largest prescribed burns would produce substantial amounts of PM10 
emissions that could contribute to an exceedance of an ambient 24-hour PM10 standard.  These 
potential exceedances would only occur in isolated locations that are immediately adjacent to 
the property line of each burn area.  If agricultural sites were used, the PM10 emissions from 
construction activities would replace some portion of the PM10 emissions that would occur as a 
result of common agricultural activities.  This would minimize the potential for an increase in 
the number of PM10 standard exceedances in the vicinity of these lands.  However, to be 
conservative, it is determined that PM10 emissions from the largest prescribed burns would 
produce significant and potentially unavoidable air quality impacts.   
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Impact AQ-4: Air emissions from proposed conservation area establishment activities and 
facility construction could exceed the MDAQMD daily NOx or PM10 emission significance 
thresholds, which would result in a cumulatively considerable net increase of a 
nonattainment pollutant.  The MDAQMD is the only air jurisdiction within the project region 
that uses quantitative thresholds to determine the significance of proposed emissions for CEQA 
or NEPA purposes.  These daily thresholds are (1) 137 pounds of VOC, (2) 548 pounds of carbon 
monoxide, (3) 137 pounds of NOx, (4) 137 pounds of oxides of sulfur, and (5) 82 pounds of 
PM10.  Development of the largest conservation establishment projects or prescribed burn 
actions could produce emissions in excess of one or more of these daily thresholds.  For 
example, daily use of several large pieces of diesel-powered construction equipment could 
produce emissions in excess of the daily NOx threshold.  Additionally, fugitive dust emissions 
from the development of the largest projects, as described under Impact AQ-2, could exceed the 
daily PM10 threshold.  If construction activities produced emissions that exceeded the NOx or 
PM10 daily threshold, they would result in cumulatively considerable net increases of a 
nonattainment pollutant (O3 or PM10).   

If emissions exceed a significance threshold described above, further analysis of the emissions 
and their consequences would be performed to assess whether there was likelihood of a 
significant impact to air quality.  The nature and extent of such analysis would depend on the 
specific circumstances.  The analysis could range from simply a more detailed and precise 
examination of the likely emitting activities and equipment, to air dispersion modeling 
analyses.  If project emissions were determined to increase ambient pollutant levels from below 
to above a national or state ambient air quality standard, these emissions would be significant.   

Impact AQ-5: Air emissions from the proposed conservation area establishment activities 
would not expose sensitive receptors to substantial pollutant concentrations.  Due to the rural 
nature of the project region, air emissions from this alternative would not occur in proximity to 
a substantial number of people or sensitive receptors.  As a result, this alternative would not 
expose sensitive receptors to substantial pollutant concentrations.  Therefore, the proposed 
action would produce less than significant air quality impacts to sensitive receptors.    

Impact AQ-6: Air emissions from the proposed conservation area establishment activities 
would not create objectionable odors that affect a substantial number of people.  Due to the 
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rural nature of the project region, air emissions from the alternative would not occur in 
proximity to a substantial number of people.  Exposure of wet sediments to the atmosphere 
from dredging activities could produce offensive emissions from the decomposition of organic 
matter; this is unlikely, however, because such matter typically is not contained within the 
sandy material that is usually dredged along the LCR.  Additionally, due to the intermittent 
nature of this emission source and low population density of the project region, odorous 
emissions from the proposed action would not affect a substantial number of people.  As a 
result, odorous emissions would produce less than significant air quality impacts. 
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Mitigation Measures 

AQ-1 One or more of the following measures shall be implemented as standard operating 
practices to minimize fugitive dust (PM10) emissions during construction activities.  
(Addresses Impacts AQ-2 and AQ-4) 

1. Comply with applicable local and state rules that regulate proposed sources of fugitive 
dust. 

2. Apply water or other dust palliatives to areas where vehicles and equipment perform 
ground-disturbing activities on dry soil.  Effective application of water would reduce 
fugitive dust emissions by at least 50 percent from these areas.   

3. Reduce dust from dirt roads used by project equipment with the use of pavement, 
gravel, water, or non-toxic soil stabilizers. 

4. Increase water applications or reduce ground-disturbing activities as wind speeds 
increase.  Curtail ground-disturbing activities when sustained wind speeds exceed 25 
miles per hour.   

5. Minimize the amount of disturbed area. 

6. Cover inactive soil stockpiles or treat them with soil binders, such as crusting agents or 
water them to keep moist. 

7. Cover trucks that haul soils or fine aggregate materials. 

8. Clean dirt from construction vehicle tires and undercarriages when leaving the 
construction site and before entering local roadways. 

9. Sweep streets near the construction area at the end of the day if soil track-out occurs on 
these roadways. 

10. Designate personnel to monitor dust control program activities to ensure that they 
effectively minimize fugitive dust emissions.   

AQ-2 A smoke management plan shall be implemented for all construction and maintenance 
activities involving the use of fire.  (Addresses Impact AQ-3)  This plan shall include, as a 
minimum, the following components: 

1. Obtain local or state air permits prior to each burn event, if applicable.   

2. Perform burns when conditions minimize burn emissions, such as low fuel moisture, 
warm temperatures, and adequate wind speeds. 
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3. Avoid periods of stagnant atmospheric conditions that inhibit smoke dispersion, such as 
early morning hours during the presence of a strong surface-based inversion.   
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4. Review the most recent National Weather Service weather predictions that apply during 
the time of the burn event as a means to estimate the direction of smoke transport 
during the burn period.  Postpone the burn event if weather predictions show that 
winds would transport smoke in the direction of nearby residences or sensitive 
receptors.   

5. Prior to each burn event, clear the burn area of any combustible non-vegetative 
materials, such as plastics or chemicals.   

6. Do not conduct burns if a non-project burn is proposed to occur simultaneously in 
proximity to the project burn.   

7. When feasible, do not conduct burns in proximity to residents, sensitive receptors, or 
gatherings of a substantial number of people. 

8. Consider the use of measures to minimize burn emissions, such as forced air or air 
curtain ventilation techniques. 

9. Direct personnel to monitor proposed burns to ensure that this plan will effectively 
minimize burn emissions.   

10. Include burn suppression contingency strategies. 

Residual Impacts 

Mitigation Measure AQ-1 would reduce fugitive dust emissions from project activities.  The 
exact site sizes and locations and construction methods are not known; thus, even with 
mitigation, the emissions from the development of the largest projects may still exceed the 
significance criteria considered in Impacts AQ-2 and AQ-4.  Therefore, residual impacts of PM10 
emissions from the development of the largest projects would be potentially significant.   

Mitigation Measure AQ-2 would reduce combustive emissions from prescribed burns.  
However, mitigated burn emissions could be sufficiently substantial to contribute to an 
exceedance of an ambient 24-hour PM10 standard.  Therefore, residual impacts associated with 
the largest prescribed burns under Impact AQ-3 would be potentially significant. 

3.3.2.2 Alternative 2: No Action Alternative 

Under the no action alternative, it is likely that conservation measures similar to those included 
in the proposed action would be implemented since compliance with the ESA still would be 
required for the covered actions, although some conservation could occur in the off-site 
conservation areas (as described in section 3.3.2.4 below), as well as along the LCR.  Impacts 
AQ-1 through AQ-6 generally apply to Alternative 2, although none of the off-site conservation 
areas are located within California; therefore, Impact AQ-4 would not apply to conservation 
implemented in these areas.  The no action alternative is likely to result in the establishment of 
less riparian vegetation than the proposed action, and the projects involving maintenance of 
existing habitat that would be funded would not likely occur under the no action alternative.  
Since the no action alternative would develop fewer acres of conservation area than the 
proposed action, proportionately fewer air quality impacts would result from grading, clearing, 
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and other actions directly associated with the establishment of conservation areas.  Since more, 
smaller mitigation sites would be established, however, requiring more infrastructure (access 
roads and irrigation pipelines/ canals and pump facilities), greater air quality impacts would be 
expected to result from the construction of these facilities than under the proposed action.  The 
precise differences between this alternative and the proposed action cannot be quantified since 
specific projects have not been identified at this time; however, overall air quality impacts likely 
would be similar.   
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Mitigation Measures 

Mitigation measures would be developed as appropriate in the course of project-specific 
environmental reviews.  If significant impacts were identified, mitigation measures similar to 
those identified in this EIS/EIR (Mitigation Measures AQ-1 and AQ-2) could be implemented.  
Developing and implementing such mitigation measures is outside the authority of the lead 
agencies and is beyond the scope of this EIS/EIR.   

Residual Impacts 

As described above, the exact site sizes and locations and construction methods are not known; 
thus, even with mitigation identified in Mitigation Measures AQ-1 and AQ-2, the emissions 
from the development of the largest projects may still exceed the significance criteria considered 
in Impacts AQ-2 and AQ-4.  Therefore, residual impacts of PM10 emissions from the 
development of the largest projects would be potentially significant.  Implementation of 
Mitigation Measure AQ-2 would reduce combustive emissions from prescribed burns.  
However, mitigated burn emissions could be sufficiently substantial to contribute to an 
exceedance of an ambient 24-hour PM10 standard.  Therefore, residual impacts associated with 
the largest prescribed burns under Impact AQ-3 would be potentially significant. 

3.3.2.3 Alternative 3: Listed Species Only 

Impacts AQ-1 through AQ-6 apply to Alternative 3.  It is estimated that Alternative 3 would 
develop fewer acres of conservation area than the proposed action, which generally would 
result in proportionately fewer air quality impacts.   

Mitigation Measures 

Mitigation Measures AQ-1 and AQ-2 apply to Alternative 3.   

Residual Impacts 

Mitigation Measure AQ-1 would reduce fugitive dust emissions from project activities.  The 
exact site sizes and locations and construction methods are not known; thus, even with 
mitigation, the emissions from the development of the largest projects may still exceed the 
significance criteria considered in Impacts AQ-2 and AQ-4.  Therefore, residual impacts of PM10 
emissions from the development of the largest projects would be potentially significant.   

Mitigation Measure AQ-2 would reduce combustive emissions from prescribed burns.  
However, mitigated burn emissions could be sufficiently substantial to contribute to an 
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exceedance of an ambient 24-hour PM10 standard.  Therefore, residual impacts associated with 
the largest prescribed burns under impact AQ-3 would be potentially significant. 
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3.3.2.4 Alternative 4: Off-Site Conservation 

Impacts AQ-1, AQ-2, AQ-3, AQ-5 and AQ-6 apply to Alternative 4.  Air emissions from the 
implementation of Alternative 4 would be comparable to those of the proposed action.  
Although activities associated with Alternative 4 would occur in slightly different locations 
than those proposed for Alternative 1 (with the exception of backwater establishment and other 
conservation measures specific to fish), the existing background pollutant levels do not differ 
substantially between these areas.  The Muddy, Virgin, and Bill Williams rivers air shed areas 
all attain the ambient air quality standards, as does most of the project region under Alternative 
1.  Additionally, the lower Gila River area is within the Yuma PM10 nonattainment area, which 
also encompasses portions of the Alternative 1 project region along the LCR from about 
Imperial Dam to the SIB.  None of the off-site conservation areas are located within California; 
therefore, the impacts identified in Impact AQ-4 would not apply to this alternative, nor would 
the discussion of the CAAQS. 

Mitigation Measures 

Mitigation Measures AQ-1 and AQ-2 apply to Alternative 4.   

Residual Impacts 

Mitigation Measure AQ-1 would reduce fugitive dust emissions from project activities.  The 
exact site sizes and locations and construction methods are not known; thus, even with 
mitigation, the emissions from the development of the largest projects may still exceed the 
significance criteria considered in Impacts AQ-2 and AQ-4.  Therefore, residual impacts of PM10 
emissions from the development of the largest projects would be potentially significant.   

Mitigation Measure AQ-2 would reduce combustive emissions from prescribed burns.  
However, mitigated burn emissions could be sufficiently substantial to contribute to an 
exceedance of an ambient 24-hour PM10 standard.  Therefore, residual impacts associated with 
the largest prescribed burns under impact AQ-3 would be potentially significant. 
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This section addresses the impacts of the proposed action and alternatives on biological 
resources, including vegetation, fish and wildlife, and sensitive species, including those covered 
and evaluation species that are included in the proposed Conservation Plan.  The proposed 
action is the adoption of the Conservation Plan and the issuance of incidental take 
authorization.  Therefore, this section evaluates the effects of the incidental take of covered 
species resulting from the implementation of the covered activities, but does not evaluate the 
covered activities themselves. Impacts include short-term and long-term impacts from 
implementing the Conservation Plan, as well as impacts associated with the incidental take 
authorized by the issuance of the section 10(a)(1)(B) permit by the Service. 

3.4.1 Affected Environment  

3.4.1.1 Lower Colorado River  

The hydrologic regime and habitats of the LCR have been substantially altered by people so 
that the river is no longer a continuous ecosystem.  The changes include loss of riparian 
vegetation and floodplains, altered aquatic habitat structure and function, regulated flows, 
altered water quality (temperature, salinity/conductivity, pollutants), discontinuity of sediment 
and nutrient transport, and introduction of non-native species (plants and animals).   

The dams and their resultant reservoirs have eliminated riparian vegetation and converted 
large areas of riverine habitat to lacustrine (reservoir/lake) habitat.  The dams also pose barriers 
to movement of aquatic organisms, particularly fish, and regulate flows.  This change in habitat 
structure, along with the release of water from deep in the reservoirs, has altered water 
temperature, transport of nutrients and sediments, and productivity.  Agricultural and 
urban/industrial developments along the river have altered water quality through input of 
pollutants and salts, as well as removed riparian vegetation through flood control activities and 
water diversion.  Non-native fish, invertebrates, wildlife, and plants have been introduced to 
the area and compete with or prey upon native species. 

Vegetation 

The Conservation Plan uses a land cover type classification system to describe vegetation and 
other habitat types that was derived from previous classifications (Anderson and Ohmart 1984a; 
1984b, Younker and Anderson 1986, Salas et al. 1996, Ogden 1998).  Reservoir, agriculture, and 
developed land cover types have been added for this Conservation Plan.  The major land cover 
types present are woody riparian, marsh, aquatic, desert scrub, agriculture, and developed 
(Table 3.4-1).  The woody riparian land cover type is further divided based on plant community 
(seven) and structural type (six), and the marsh is divided into seven types based on 
composition.  The amount of each land cover type per reach is summarized in Table 3.4-2.  The 
following descriptions of the vegetation within the land cover types were summarized from the 
LCR MSCP HCP.  Some of these cover types are not carried forward into the impact analysis 
because little or no effect on species using them is anticipated to occur. 
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WOODY RIPARIAN 1 
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Currently, approximately 126,000 acres of woody riparian vegetation are present in the 
planning area.  Of this, only 23,000 acres are native cottonwood-willow and honey mesquite 
land cover types.  The remainder is dominated by the non-native saltcedar.   

Table 3.4-1.  Land Cover Type Classification 
Land Cover Type Characteristics 

Woody Riparian 
Cottonwood-willow  
(6 structural types) 

Goodding willow & cottonwood at least 10% of total trees 

Saltcedar (6 structural types) Saltcedar species constituting 80-100% of total trees 
Honey mesquite (4 structural types) Honey mesquite constituting 90-100% of total trees 
Saltcedar-honey mesquite  
(4 structural types) 

Honey mesquite at least 10% of total trees (usually <40%) 

Saltcedar-screwbean mesquite  
(5 structural types) 

Screwbean mesquite at least 20% of total trees 

Arrowweed Arrowweed at least 90-100% of total vegetation 
Atriplex Saltbush species constituting 90-100% of total vegetation 

Marsh (7 compositional types) 1:  nearly 100% cattail/bulrush; little common reed & open 
water 

2:  nearly 75% cattail/bulrush; many trees & grasses 
3:  about 25-50% cattail/bulrush; some common reed, open 

water, trees, & grasses 
4:  about 35-50% cattail/bulrush; many trees & grasses 
5:  about 50-75% cattail/bulrush; few trees & grasses 
6:  nearly 100% common reed; little open water 
7:  open marsh (75% water) adjacent to sparse marsh vegetation 

Aquatic 
River Mainstem plus tributaries and natural/artificial channels 
Reservoir “Lakes” formed by dams with variable water levels 
Backwater Open water plus marsh, temporary to permanent 

Desert scrub Adjacent to riparian and aquatic land cover types 
Agriculture Active or fallow, adjacent to riparian and aquatic land cover 

types 
Developed Buildings, roads, campgrounds, landscaped areas 
Woody riparian structural types are as follows: 
I Mature stand with distinctive overstory >15’ tall; intermediate class 2-15’ tall; understory 0-2’ tall 
II Overstory >15’ tall and >50% of trees; little or no intermediate class 
III Largest proportion of trees 10-20’ tall; few above 20’ or below 5’ tall 
IV Few trees >15’; 50% of vegetation 5-15’ tall and 50% 1-2’ tall 
V 60-70% of vegetation 0-2’ tall, remainder 5-15’ tall 
VI 75-100% of vegetation 0-2’ tall 

Cottonwood-Willow   5 

6 
7 
8 
9 

10 

The cottonwood-willow plant community is made up of winter-deciduous trees that reach 
about 60 feet in height (Holland 1986; Rowlands et al. 1995).  Fremont cottonwood (Populus 
fremontii) and Goodding’s willow (Salix gooddingii) are the dominant tree species, although other 
species of willows may be present as well; and willows are usually more abundant than 
cottonwoods.  The trees form a closed to open canopy with a variable understory on deep, well- 



Table 3.4-2.  Amount (Acres) of Each Land Cover Type By Reach 

Land Cover Type Reach 1 Reach 2 Reach 3 Reach 4 Reach 5 Reach 6 Reach 7 Total 
Woody Riparian 
  Cottonwood-willow 1,721 1       1,541 889 616 1,325 675 6,768
  Saltcedar 2,254 838 13,647 26,923 5,581 6,257 2,800 58,300 
  Honey mesquite 0 4 627 6,443 175 5 0 7,253 
  Saltcedar-honey mesquite 58 359 3,463 13,398 778 234 2 18,293 
  Saltcedar-screwbean mesquite 0 32 5,058 4,654 579 786 49 11,159 
  Arrowweed 0 0 496 6,541 48 1,069 48 8,201 
  Atriplex 0 0 19 582 0 177 121 899 
Marsh 137        22 4,358 2,091 3,762 1,414 129 11,914
Aquatic         
  River 2,486 27,345 20,753 7,464 4,089 887 140 63,164 
  Reservoir 154,091 13 2,992 680 544 615 9 158,944 
  Backwater NA NA 7,841 3,427 4,994 1,510* NA 17,772 
Desert scrub 353        31 7,676 11,710 397 3,151 129 23,447
Agriculture 0     0 19,166 169,664 260 36,799 44,705 270,594
Developed 1        0 6,391 32,722 0 10,205 14,307 63,626
Other riparian**  0 0 6,634 6,268 0 2,337 13 15,252
TOTAL         161,100 28,645 100,661 293,456 21,825 66,772 63,127 735,586
NA = Not Available 
*Not all of Reach 6 was surveyed 
**Riparian cover types from LCR Accounting System database that do not fit into LCR MSCP land cover types as described 
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watered, loamy alluvial soils on floodplains of the Colorado River and its major tributaries 
(Holland 1986).  This plant community requires periodic winter or spring flooding to create new 
silt beds for cottonwood and willow seed germination, and the dominant trees do not tolerate 
permanent inundation (Ohmart et al. 1988, Brown 1994).  As a result of flow stabilization, 
stands of the cottonwood-willow community remaining along the Colorado River are primarily 
decadent and show little evidence of seedling recruitment (Brown 1994). 

1 
2 
3 
4 
5 
6 

Saltcedar 7 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

Several species of the genus Tamarix make up this community (T. chinensis, T. parviflora, T. 
ramosissima, and T. aphylla).  All are non-native and have aggressively displaced native riparian 
vegetation along the river, particularly in saline areas where native vegetation has been cleared 
or removed by fire (Brown 1994, Turner and Karpiscak 1980, Ohmart et al. 1988).  Saltcedar 
generally occurs as a monoculture because it promotes conditions that it tolerates better than 
the native species.  It grows on sandy or gravelly soils and produces a large number of very 
small seeds, from March through October, that are dispersed long distances by wind and water 
(DeLoach et al. 2000, Lovich 2000).  Stabilized low flows and regular summer flooding of river 
bars provide ideal conditions for establishment of saltcedar (Turner and Karpiscak 1980).  It also 
takes up and excretes salts that increase soil salinity, and it increases fire frequency by 
producing large amounts of litter (DeLoach et al. 2000).   

Honey Mesquite   19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Honey mesquite (Prosopsis glandulosa var. torreyana) often forms monotypic stands of trees less 
than 30 feet tall, and it also grows mixed with other shrubby species.  The canopy can be open 
or continuous, and the understory is usually of sparse shrubs or of grasses.  This species does 
not tolerate prolonged inundation during the growing season and historically grew on 
secondary and higher terraces on the floodplain.  Conversion of these terraces to agriculture 
decimated the populations in those areas.  Regulation of the river, however, allowed the species 
to colonize areas closer to the river where it is vulnerable to replacement by saltcedar after 
flooding, fire, and vegetation clearing because it does not colonize open areas as rapidly as 
saltcedar (Minckley and Brown 1982; Ohmart et al. 1988).  Honey mesquite is a facultative 
wetland plant (equal chance of being in upland or wetland plant communities) and has a long 
taproot to reach deep water tables (Reed 1988; Ohmart et al. 1988). 

Saltcedar-Honey Mesquite   31 

32 
33 
34 
35 

Honey mesquite comprises 10 to 40 percent of the trees in this community (Younker and 
Andersen 1986), which forms as saltcedar becomes well established in openings within a 
mesquite stand.  Saltcedar gradually replaces honey mesquite, particularly after fires and 
floods, and as soil salinity increases (Ohmart et al. 1988). 

Saltcedar-Screwbean Mesquite   36 

37 
38 
39 

Screwbean mesquite (Prosopsis pubescens) is always found in association with saltcedar in the 
planning area and reflects the expansion of saltcedar with its displacement of screwbean 
mesquite (Ohmart et al. 1988; DeLoach et al. 2000).  Historically, this species was fairly scarce 
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along the LCR, but it increased in abundance downstream from Parker Dam after that dam was 
completed due to stabilized summer low flows and reduced spring flooding (Ohmart et al. 
1988).  The subsequent expansion of agriculture on tribal lands reduced its abundance, and this 
decline has continued due to replacement by saltcedar. 

1 
2 
3 
4 

Arrowweed   5 

6 
7 
8 
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10 
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Arrowweed (Pluchea sericea) occurs along drier portions of the river floodplain, along canyon 
bottoms and irrigation ditches, around springs, and in sandy or gravelly washes (Ohmart et al. 
1988, Holland 1986, Brown 1994, Sawyer and Keeler-Wolf 1995).  It reproduces by seed and can 
spread vegetatively.  Once established, it spreads laterally by rhizomes to form continuous 
stands.  The species can recolonize open alluvial deposits by resprouting from roots and buried 
stems (Stromberg 1993).  It has replaced cottonwood-willow vegetation in some areas because it 
tolerates higher soil salinities and can survive with greater groundwater depths (Holland 1986; 
Ohmart et al. 1988; Busch and Smith 1995) although it is being replaced by saltcedar in other 
areas (Turner and Karpiscak 1980). 

Atriplex   15 

16 
17 
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Several species of saltbush (Atriplex lentiformis, A. canescens, A. polycarpa) form this community 
that occurs in saline areas along the LCR, often between stands of cottonwood-willow or 
saltcedar and stands of mesquite (Ohmart et al. 1988; Brown 1994; Younker and Andersen 1986).  
Quailbush (A. lentiformis) is the primary species in the community along the river, while the 
other species are more commonly found in the desert scrub community. 

MARSH 

Marshes occur in areas characterized by long-term flooding such as oxbow lakes, backwaters, 
and around reservoirs with minimal daily and annual fluctuations in water level (Ohmart et al. 
1988; Brown 1994).  The dominant species are cattails (Typha spp.), bulrush (Scirpus spp.), and 
common reed (Phragmites australis) (Ohmart et al. 1988).  Cattails grow in shallow water up to 3 
feet deep while bulrushes can grow in water to a depth of 5 feet.  Common reed forms dense 
stands along the banks (Ohmart et al. 1988; Brown 1994).  At the upper elevation limit of 
marshes, the plants can intergrade with riparian scrub species (Brown 1994).  Marshes can 
include open water, as well as sandbars and mudflats when the water level is low (Salas et al. 
1996). 

OTHER 

The river land cover type includes marshes in shallow waters and can include riparian 
vegetation when these areas are inundated by high water.  Marshes can also be part of 
backwaters.  Desert scrub comprises several plant communities that occur adjacent to the 
floodplain and river channel along with agriculture and development.  Agricultural fields are 
dominated by various crops, while fallow fields support primarily weedy species.  A variety of 
landscape species are used in developed areas. 
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Fish and Wildlife 1 
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The LCR supports several hundred species of wildlife (birds, mammals, fish, reptiles, and 
amphibians), including both resident  species and migratory visitors, that use the land cover 
types described above.  Woody riparian vegetation and upland land cover types such as desert 
scrub and, to some extent, agriculture provide habitat for common mammals such as mule deer 
(Odocoileus hemionus), burro (Equus asinus) (a non-native mammal), coyote (Canis latrans), bobcat 
(Felis rufus), Audubon cottontail (Sylvilagus audubonii), several species of rodents and bats, 
striped skunk (Mephitis mephitis), and raccoon (Procyon lotor) (Anderson and Ohmart 1984b).  
Reptiles and amphibians are represented by several species of lizards, snakes, toads, and frogs, 
many of which are native to the area.  Most of these use upland and riparian areas, but the 
amphibians require water for reproduction.  The spiny soft-shelled turtle (Trionyx spiniferus) has 
also been introduced and is present in Lake Mead and Lake Mohave (Allan and Roden 1978).  A 
variety of aquatic invertebrates inhabit the reservoirs and river.  Fourteen species of 
zooplankton have been reported in Lake Mead and Lake Mohave as well as mollusks, 
crustaceans, aquatic and terrestrial insects, and a freshwater jellyfish (Allan and Roden 1978).  

Historically, the Colorado River in the planning area was inhabited by eight native fish species.  
Four of these native species are marine or brackish water species that probably never got much 
farther upstream than the Imperial Dam area:  spotted sleeper (Eleotris picta), machete (Elops 
affinis), longjaw mudsucker (Gillichthys mirabilis), and striped mullet (Mugil cephalus).  Of the 
other four species (Colorado pikeminnow [Ptychocheilus lucius], razorback sucker [Xyrauchen 
texanus], bonytail [Gila elegans], and desert pupfish [Cyprinodon macularius]), only the bonytail 
and razorback sucker are still present.  At least 23 non-native fish species have been introduced 
into the LCR in California (Moyle 2002).  These include threadfin shad (Dorosoma petenense), five 
species of minnow, four species of catfish, mosquitofish (Gambusia affinis), striped bass (Morone 
saxatalis), six species of centrarchids (bass and sunfish), and four species of cichlids.  Most of 
these species plus several species of trout and salmon have been stocked in Lake Mead and 
Lake Mohave (Allan and Roden 1978).  The Lake Mead fish hatchery and the Willow Beach 
hatchery (on Lake Mohave) supply rainbow trout (Oncorhynchus mykiss) for stocking into the 
LCR.   

The Colorado River corridor provides important habitat for migratory birds, both upland 
species and waterfowl, as well as habitat for resident species.  Woody riparian vegetation and 
wetlands provide habitat for a variety of raptors that include sharp-shinned hawk (Accipiter 
striatus), Cooper’s hawk (Accipiter cooperii), northern harrier (Circus cyaneus), red-tailed hawk 
(Buteo jamaicensis), rough-legged hawk (Buteo lagopus johannis), common black hawk (Buteogallus 
anthracinus), Harris’ hawk (Parabuteo unicinctus), bald eagle (Haliaeetus luecocephalus), golden 
eagle (Aquila chrysaetos), white-tailed kite (Elanus leucurus),  American kestrel (Falco sparverius), 
and peregrine falcon (Falco peregrinus).  Other common birds include egrets, herons, flycatchers, 
and woodpeckers.  Backwaters and reservoirs provide resting and foraging habitat for 
waterfowl and shorebirds. 

Sensitive Species 

Sensitive species, for the purposes of the Conservation Plan, are defined as special-status 
species that meet one or more of the following criteria: 
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• animal species listed or proposed for listing as threatened or endangered under the ESA 
(50 CFR 17.11 [listed animals], and various notices in the Federal Register [proposed 
species]); 
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• animal species that are candidates for possible future listing as threatened or 
endangered under the ESA (61 FR 40: 7596-7613, February 28, 1996); 

• wildlife species of special concern to AGFD;  

• plants listed as rare under the California Native Plant Protection Act; 

• plants included on California Native Plant Society (CNPS) List 1A, 1B, 2, or 3;  

• animal species listed or proposed for listing by the State of California as threatened or 
endangered under CESA (14 CCR 670.5); 

• animal species that meet the definitions of rare or endangered under CEQA (State CEQA 
Guidelines, section 15380); 

• animal species of special concern to CDFG (Remsen 1978 [birds], Williams 1986 
[mammals], and Jennings and Hayes 1994 [amphibians and reptiles] );  

• animals fully protected in California (California Fish and Game Code, section 3511 
[birds], section 4700 [mammals], section 5050 [reptiles and amphibians], and section 
5515 [fish]); 

• animal species included in CDFG’s list of Special Animals and monitored by the 
California Natural Diversity Database (CNDDB); 

• animal and plant species that are protected under State of Nevada Administrative Code 
(503.030); and 

• BLM and Service designated sensitive species. 

Covered and Evaluation Species 

A number of species that are Federally listed as threatened or endangered are known or have 
the potential to occur along the LCR, and six of these are included in the proposed Conservation 
Plan.  All of these are also listed by one or more states along the river.  In addition, the 
Conservation Plan includes six species that are state-listed but not Federally listed; 13 species 
that are designated as species of special concern in one or more states; and two species that have 
no current regulatory status but could become listed over the 50-year life of the Conservation 
Plan.  Four other species are included in the Conservation Plan as “evaluation species” that 
could be proposed for coverage under the section 10(a)(1)(B) permit in the future.  Table 3.4-3 
lists the species proposed for coverage in the Conservation Plan and their regulatory status with 
brief notes about the species.  More detailed information is provided in the LCR MSCP BA and 
is summarized in Appendix I.   

Other Sensitive Species 

Additional species are considered sensitive and have special status, are known or suspected to 
have occurred in the planning area, and are not covered under the Conservation Plan.  These 
species are not covered under the Conservation Plan because covered activities would not affect  
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Table 3.4-3.   Covered and Evaluation Species for the Conservation Plan 

Common and Scientific Name Federal 
Status1 

Arizona 
Status2 

California 
Status3 

Nevada 
Status4 

Covered 
Species5 Notes6 

MAMMALS 
California leaf-nosed bat 

Macrotus californicus 
– ASC CSC – E Roost in caves/mines, 

forages near open water 
Pale Townsend’s big-eared bat 

Corynorhinus townsendii 
pallescens 

– – CSC – E Roost in caves or 
structures, forages over 
desert scrub, riparian 
vegetation, or open water 

Western red bat 
Lasiurus blossevillii 

– ASC – – C Roost in riparian trees 

Western yellow bat 
Lasiurus xanthinus 

– ASC – – C Roost in palms or riparian 
trees, forages over canopy 

Desert pocket mouse 
Chaetodipus penicillatus 
sobrinus 

– – – – C Endemic to R1-2, sand in 
riparian/mixed desert 
scrub 

Colorado River cotton rat 
Sigmodon arizonae plenus 

– – CSC – C R3-4 in mesic herbaceous 
vegetation 

Yuma hispid cotton rat 
Sigmodon hispidus eremicus 

– – CSC – C Moist grassy areas or 
brushy areas along river 

BIRDS 
Western least bittern 

Ixobrychus exilis hesperis 
– ASC CSC – C Cattail & bulrush marshes, 

summer resident & 
breeder 

Yuma clapper rail 
Rallus longirostris yumanensis 

FE ASC CT/FP – C R1, 3-7 in marshes with 
water <12” 

California black rail 
Laterallus jamaicensis 
coturniculus 

– ASC CT/FP – C Bulrush marsh with 
shallow water 

Yellow-billed cuckoo 
Coccyzus americanus  

FC ASC CE – C R3-5 in mature CW forest 

Elf owl 
Micrathene whitneyi 

– – CE NP C R3-4 in CW or mesquite 
with large snags 

Gilded flicker 
Colaptes chrysoides 

– – CE – C Primarily at Bill Williams 
Delta in CW with saguaro 
nearby 

Gila woodpecker 
Melanerpes uropygialis 

– – CE – C R3-6 in tall trees; nest in 
snags 

Southwestern willow flycatcher 
Empidonax trailii extimus 

FE ASC CE – C Dense riparian vegetation 
close to ground with 
water or moist soil 

Vermilion flycatcher 
Pyrocephalus rubinus 

– – CSC – C CW with mesquite, open 
water and pasture nearby 
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Table 3.4-3.   Covered and Evaluation Species for the Conservation Plan (continued) 

Common and Scientific Name Federal 
Status1 

Arizona 
Status2 

California 
Status3 

Nevada 
Status4 

Covered 
Species5 Notes6 

Arizona Bell’s vireo 
Vireo bellii arizonae 

– – CE – C CW  and mesquite; forage 
in dense riparian 
vegetation 

Sonoran yellow warbler 
Dendroica petechia sonorana 

– – CSC – C Nest in wet deciduous 
thickets of saltcedar or 
CW 

Summer tanager 
Piranga rubra 

– – CSC – C Nest in CW or saltcedar; 
forage in top of trees 

REPTILES 
Desert tortoise (Mojave 

population)  
Gopherus agassizii 

FT ASC CT NT C R1-6 in desert scrub with 
creosote bush; burrows; 
critical habitat in R1-4 

Flat-tailed horned lizard 
Phrynosoma mcalli 

– ASC CSC – C R6-7 in fine sand in sparse 
desert scrub 

AMPHIBIANS 
Colorado River toad 

Bufo alvarius 
– – CSC – E Requires water for 

breeding; uses burrows 
Aug-Feb 

Relict leopard frog 
Rana onca 

FC ASC – NP C R1-2 in Lake Mead NRA; 
shallow water with 
emergent vegetation & 
adjacent CW with moist 
soil 

Lowland leopard frog 
Rana yavapaiensis 

– ASC CSC – E Bill Williams River NWR 
in flowing water with 
aquatic vegetation & 
adjacent CW with moist 
soil 

FISH 
Bonytail 

Gila elegans 
FE ASC CE NE C R2-3; critical habitat in 

planning area; population 
not self-sustaining 

Humpback chub 
Gila cypha 

FE ASC – – C Not currently in planning 
area 

Flannelmouth sucker 
Catostomus latipinnis 

– ASC – – C R3 in main channel; 
juveniles use backwaters 

Razorback sucker 
Xyrauchen texanus 

FE ASC CE/FP NE C R1-5; critical habitat in 
planning area; population 
not self-sustaining 
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Table 3.4-3.   Covered and Evaluation Species for the Conservation Plan (continued) 

Common and Scientific Name Federal 
Status1 

Arizona 
Status2 

California 
Status3 

Nevada 
Status4 

Covered 
Species5 Notes6 

INVERTEBRATES 
MacNeill’s sootywing skipper 

Pholisora gracielae 
– – – – C R1-3 & below Parker Dam 

in R4; interface of 
quailbush & honey 
mesquite with high 
groundwater 

PLANTS 
Sticky buckwheat 

Eriogonum viscidulum 
– – – NEP C R1-2 in Mohave mixed 

scrub in deep sands with 
seasonally moist soil 

Threecorner milkvetch 
Astragalus geyeri var. 
triquetrus 

– – – NEP C R1-2 in creosote bush 
scrub with stabilized 
sandy soil 

Notes: 
1 Federal Status 

FE = Listed as endangered under the ESA. 
FT = Listed as threatened under ESA. 
FC= Candidate for listing under ESA. 

2 Arizona Status 
ASC = Arizona wildlife of special concern. 

3 California Status 
CE = Listed as endangered under CESA. 
CT = Listed as threatened under CESA. 
CSC = California species of special concern. 
FP = Fully protected under the California Fish and Game Code. 

4 Nevada Status 
NE = Nevada endangered 
NT = Nevada threatened. 
NEP = Nevada critically endangered plant. 
NP = Nevada protected. 

5 C = Conservation Plan covered species.  
E = Conservation Plan evaluation species. 

6 R = Reach. 
CW = Cottonwood-willow. 
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(result in take of) the Federally listed species or because the species are not anticipated to 
become Federally listed over the life of the proposed action.  These species, however, are 
included in the impact analysis because actions that are part of the Conservation Plan could 
adversely affect one or more of these species, and such impacts must be addressed under CEQA 
and NEPA.  The status of these sensitive species and the primary habitats or plant communities 
where they generally are found are presented in Table 3.4-4, and additional information is 
provided in Appendix D.  These sensitive species include a number of bats, Yuma puma, 
piscivorous (fish-eating) birds, wading birds, waterfowl, raptors, riparian-dependent song 
birds, several bird species associated with agriculture and grasslands, other upland and water-
associated birds, two species of toad, the banded Gila monster and rosy boa, two invertebrates, 
and one plant. 
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Table 3.4-4.  Other Sensitive Species that Could Be Present in the Planning Area 

Common and Scientific Name Federal 
Status1 

Arizona 
Status2 

California 
Status3 

Nevada 
Status4 Notes5 

MAMMALS 
Mexican long-tongued bat  

Choeronycteris mexicana 
– – CSC – Northern limit of range just over 

U.S./Mexico border; migratory with 
adult females into U.S. 

Occult little brown bat   
Myotis lucifugus occultus 

– – CSC – Roost in tree cavities, under 
rocks/wood, or in structures; forage 
along shorelines 

Small-footed myotis  
Myotis ciliolabrum 

– –  – Roost in trees, bridges, rocks; occur in 
CW, pinyon-juniper, chaparral 

Fringed myotis  
Myotis thysanodes 

– –  – Roost and breed in caves, mines, 
buildings; occur in oak woodland near 
water 

Cave myotis  
Myotis velifer 

– – CSC – Forage in linear stands of mesquite, 
saltcedar, or acacia along still water 

Yuma myotis  
Myotis yumanensis 

– – CSC – Roost in buildings; prefer cliffs/rock 
walls near open woodland or scrub; 
forage over water 

Spotted bat  
 (Euderma maculatum) 

– ASC CSC NT In montane, riparian, & scrub 
vegetation; forage on moths  

Allen’s big-eared bat  
Indionycteris (=Plecotus) 
phyllotis 

– –  – At higher elevations (e.g., Mogollon 
Rim); forage near water 

Pallid bat  
Antrozous pallidus 

– – CSC – Primarily in desert scrub; roost in rocks, 
hollow trees, buildings etc. 

Pocketed freetail bat  
Nyctinomops femorosaccus 

– – CSC – Roost in buildings, caves, crevices in 
semi-arid desert; forage on insects 

Big freetail bat  
Nyctinomops macrotis 

– – CSC – Roost in rocky areas of desert scrub; 
forage on insects 

Greater western mastiff bat 
Eumops perotis californicus 

– – CSC – Prefer rugged rocky areas in desert 
scrub; forage on insects & require water 

Yuma puma  
Felis concolor browni 

– ASC CSC – Requires open water, rocky shelters; 
prey on medium to large mammals 

BIRDS 
Clark’s grebe 

Aechmophorus clarkii 
– ASC – – Common year-round; breeds in open 

marshes; forages/rests in open water in 
reservoirs 

California brown pelican 
Pelecanus occidentalis 

FE – CE/FP NP Rare late summer/fall; forages in open 
water in reservoirs; rests on sandbars 

American white pelican 
Pelecanus erythrorhynchos 

– – CSC NP Uncommon migrant; forages in open 
water in reservoirs; rests on sandbars 
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Table 3.4-4.  Other Sensitive Species that Could Be Present in the Planning Area (continued) 

Common and Scientific Name Federal 
Status1 

Arizona 
Status2 

California 
Status3 

Nevada 
Status4 Notes5 

Double-crested cormorant 
Phalacrocorax auritus 

– – CSC6 – Common year-round; forages in open 
water in reservoirs; rests on sandbars 
and perches in trees; breeds on large 
trees 

American bittern 
Botaurus lentiginosus 

– ASC – – Uncommon, winter; forages in dense 
marshes 

Great blue heron 
Ardea herodias 

– – – – Common year-round; forages in 
marshes & shallow waters, and in 
agricultural fields & irrigation ditches 

Great egret 
Ardea alba 

– ASC – – Common year-round; forages in 
marshes & shallow waters, and in 
agricultural fields & irrigation ditches 

Snowy egret 
Egretta thula 

– ASC – – Common year-round; forages in 
marshes & shallow waters, and in 
agricultural fields & irrigation ditches 

Black-crowned night-heron 
Nycticorax nycticorax 

– – – – Common year-round; forages in 
marshes& shallow waters, and in 
agricultural fields & irrigation ditches 

White-faced ibis 
Plegadis chihi 

– – CSC6 NP Common year-round; forages and 
breeds in marshes, also forages in 
agricultural fields 

Wood stork 
Mycteria americana 

– – CSC – Casual post-breeding visitor; forages 
along river banks and backwaters 

Turkey vulture 
Cathartes aura 

– – – NP Common year-round; forages 
throughout; nests primarily on cliff 
faces, and perhaps in CW  

Fulvous whistling-duck 
Dendrocygna bicolor 

– – CSC – Casual post-breeding visitor; forages in 
marshes 

Redhead 
Aythya americana 

– – CSC – Uncommon, winter; forages in marshes 
and open water  

Osprey 
Pandion haliaetus 

– ASC – NP Uncommon migrant; forages in open 
water; roosts in tall trees 

Bald eagle 
Haliaeetus leucocephalus 

FT ASC CE/FP NE Rare, winter; forages in open water; 
roosts in tall trees 

White-tailed kite 
Elanus leucurus 

– – CSC NP Casual, winter; forages in agricultural 
fields; roosts in trees and shrubs 

Northern harrier 
Circus cyaneus 

– – CSC NP Common, winter; forages in agricultural 
fields & open riparian areas 

Cooper’s hawk 
Accipiter cooperi 

– – CSC6 NP Common, winter; forages primarily in 
riparian woodlands 

Harris’ hawk 
Parabuteo unicinctus 

– – CSC NP Casual, year-round; forages primarily in 
riparian woodlands & mesquite scrub 
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Table 3.4-4.  Other Sensitive Species that Could Be Present in the Planning Area (continued) 

Common and Scientific Name Federal 
Status1 

Arizona 
Status2 

California 
Status3 

Nevada 
Status4 Notes5 

Swainson’s hawk 
Buteo swainsoni 

– – CT NP Uncommon migrant; forages in 
agricultural fields & open riparian areas 

Ferruginous hawk 
Buteo regalis 

– ASC CSC6 NP Uncommon, winter; forages in 
agricultural fields 

Golden eagle 
Aquila chrysaetos 

– – FP NP Rare, winter; forages in agricultural 
fields and open riparian areas 

American kestrel  
Falco sparverius 

– – – NP Common year-round; forages in 
agricultural fields and riparian areas; 
breeds in cavities in large trees 

Merlin  
Falco columbarius 

– – CSC6 NP Uncommon, winter; forages in 
agricultural fields and open riparian 
areas; roosts in trees and on fences 

Peregrine falcon 
Falco peregrinus 

– ASC CE/FP NE Rare, winter; forages in agricultural 
fields and water areas on waterfowl 

Prairie falcon 
Falco mexicanus 

– – CSC NP Uncommon, winter; forages in 
agricultural fields & open riparian areas 

Greater sandhill crane 
Grus canadenis tabida 

– – CT/FP – Common, winter; forages in agricultural 
fields 

Western snowy plover 
(interior population) 
Charadrius alexandrinus 
nivosus 

FT ASC CSC – Rare migrant; forages in agricultural 
fields; also found in marshes 

Mountain plover 
Charadrius montanus 

– – CSC – Uncommon, winter; forages in 
agricultural fields 

Long-billed curlew 
Numenius americanus 

– – CSC6 – Common migrant; forages in 
agricultural fields 

California gull 
Larus californicus 

– – CSC6 – Common migrant; forages in 
agricultural fields; roosts in open water 
& on sandbars 

Black tern 
Chlidonias niger 

– – CSC – Uncommon migrant; forages in open 
water 

Greater roadrunner 
Geococcyx californianus 

– – – NP Common year-round; forages and 
breeds in open scrub 

Long-eared owl 
Asio otus 

– – CSC NP Rare year-round; forages in agricultural 
fields & open riparian; breeds in dense 
riparian woodland 

Short-eared owl 
Asio flammeus 

– – CSC NP Rare, winter; forages in agricultural 
fields and open riparian 

Burrowing owl 
Athene cunicularia 

– – CSC NP Common to uncommon, year-round in 
open areas (grassland, agriculture, 
desert) with existing burrows 

Lesser nighthawk 
Chordeiles acutipennis 

– – – NP Common, summer; forages over open 
water, agricultural fields and open 
riparian 
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Table 3.4-4.  Other Sensitive Species that Could Be Present in the Planning Area (continued) 

Common and Scientific Name Federal 
Status1 

Arizona 
Status2 

California 
Status3 

Nevada 
Status4 Notes5 

Vaux’s swift 
Chaetura vauxi 

– – CSC – Uncommon migrant; forages over open 
water, agricultural fields and open 
riparian 

Belted kingfisher 
Ceryle alcyon 

– ASC – NP Common, winter; forages in marshes 
and open water plus in irrigation ditches 

Olive-sided flycatcher 
Contopus cooperi 

– – CSC – Uncommon migrant; forages in mature 
CW woodland, parks, suburban areas, 
golf courses, and sometimes in mature 
honey mesquite 

Ash-throated flycatcher 
Myiarchis cinerascens 

– – – – Common year-round; forages and 
breeds in riparian areas/desert scrub 

Brown-crested flycatcher 
Myiarchis tyrannulus 

– – CSC6 – Rare, summer; forages and breeds in 
mature CW woodland, parks, suburban 
areas, golf courses, and sometimes in 
mature honey mesquite 

Purple martin 
Progne subis 

– – CSC – Rare migrant; forages over open water, 
agricultural fields and open riparian 

Bank swallow 
Riparia riparia 

– – CT – Uncommon migrant; forages over open 
water, agricultural fields and open 
riparian 

Swainson’s thrush 
Catharus ustulatus 

– – CSC – Uncommon spring migrant; forages in 
CW woodland, parks, suburban areas, 
golf courses, & sometimes in honey 
mesquite 

Bendire’s thrasher 
Toxostoma bendirei 

– – CSC – Rare, winter; forages in riparian & 
upland desert scrub 

Crissal thrasher 
Toxostoma crissale 

– – CSC – Common year-round; forages and 
breeds in riparian scrub 

Loggerhead shrike 
Lanius ludovicianus 

– – CSC – Common year-round; forages in 
agricultural fields and open riparian 
areas; breeds in trees and shrubs in 
agricultural, landscape, & riparian areas 

Lucy’s warbler 
Vermivora luciae 

– – CSC – Common, summer; forages and breeds 
in mesquite & CW woodland 

Yellow-breasted chat 
Icteria virens 

– – CSC – Uncommon, summer; forages and 
breeds in mesquite & CW woodland 

Northern cardinal 
Cardinalis cardinalis 

– – CSC6 – Rare year-round; forages and breeds in 
riparian scrub and suburban areas 

Abert’s towhee 
Pipilo aberti 

– – – – Common year-round; forages and 
breeds in riparian woodland and scrub, 
plus edges of agricultural fields 
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Table 3.4-4.  Other Sensitive Species that Could Be Present in the Planning Area (continued) 

Common and Scientific Name Federal 
Status1 

Arizona 
Status2 

California 
Status3 

Nevada 
Status4 Notes5 

Large-billed savannah 
sparrow 
Passerculus sandwichensis 
rostratus 

– – CSC – Rare, winter; forages in open scrub and 
perhaps in agricultural fields 

Sage sparrow 
Aimophila belli 

– – CSC – Uncommon, winter; forages in 
inkweed/open mesquite scrub 

Grasshopper sparrow 
Ammodramus savannarum 

– – CSC – Rare, winter; forages in agricultural 
fields 

Yellow-headed blackbird 
Xanthocephalus 
xanthocephalus 

– – CSC – Common year-round; breeds and 
forages in marshes, also forages in 
agricultural fields 

Lawrence’s goldfinch 
Carduelis lawrencei 

– – CSC – Variable, winter; forages in mesquite, 
riparian scrub, and edges of agricultural 
fields 

REPTILES 
Banded Gila monster 

 Heloderma suspectum 
cinctum 

– – CSC NP In a variety of plant communities, desert 
to riparian; use animal burrows or 
crevices for shelter 

Desert rosy boa 
 Lichanura trivirgata gracia 

– – CSC6 – In rocky shrubland and desert; attracted 
to intermittent and permanent water 

AMPHIBIANS 
Arizona toad 

 Bufo microscaphus 
microscaphus 

– – – – In rocky streams and washes; eggs laid 
in pools 

Couch’s spadefoot toad 
 Scaphiopus couchii 

– – CSC – Breeds in rain pools lasting at least 7 
days; dormant in burrows much of year 

INVERTEBRATES 
Maricopa tiger beetle  

Cicindela oregona maricopa 
– – – – Often on sandy stream banks; burrow 

Obsolete Viceroy butterfly 
Limenitis archippus obsoleta 

– – – – Willow is host plant; feed on tree sap, 
dung, flower nectar 

PLANTS 
Mud nama 

Nama stenocarpum 
– – – – Intermittent wet areas (mud flats, lake 

shores, river banks) 
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Table 3.4-4.  Other Sensitive Species that Could Be Present in the Planning Area (continued) 

Common and Scientific Name Federal 
Status1 

Arizona 
Status2 

California 
Status3 

Nevada 
Status4 Notes5 

Notes: 
1 Federal Status 

FE = Listed as endangered under the ESA. 
FT = Listed as threatened under ESA. 
FP = Proposed for listing as threatened under ESA. 
FC = Candidate for listing under ESA. 

2 Arizona Status 
ASC = Arizona wildlife of special concern. 

3 California Status 
CE = Listed as endangered under CESA. 
CT = Listed as threatened under CESA. 
FP = Fully protected under the California Fish and Game Code. 
CSC = California species of special concern. 

4 Nevada Status 
NE = Nevada endangered 
NT = Nevada threatened. 
NEP = Nevada critically endangered plant. 
NP = Nevada protected. 

5 CW = Cottonwood-willow 
6 Under review by CDFG for removal from the current list of California Species of Special Concern. 

The CNDDB identifies the following sensitive plant communities in the planning area:  Sonoran 
Cottonwood-Willow Riparian Forest, Mesquite Woodland, and Alkali Bulrush-Cattail Marsh 
and Brackish Bulrush-Cattail Marsh.   
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3.4.1.2 Muddy River/Moapa Valley and Virgin River  

Both the Muddy River and Virgin River are tributaries to Lake Mead and are not in the 
planning area.  The Virgin River is a perennial stream that originates in the plateaus of southern 
Utah above Zion National Park.  It flows through the park and southwesterly in the Virgin 
River Canyon, between the Virgin and Mormon mountains.  Strong seasonal flows are 
associated with spring snowmelt and flash floods during summer thunderstorms (BIO/WEST 
2001).  Although the Virgin River upstream of Lake Mead is a largely intact riparian ecosystem, 
its plant and animal communities are strongly affected by non-native invasive species.   

The headwaters of the Muddy River are formed by the outflows of numerous hot springs that 
discharge in the vicinity of Warm Springs and support a unique ecosystem that includes several 
endemic species.  Downstream, the Muddy River flows through agricultural lands of the Moapa 
Valley and is heavily altered by flood control structures, channels, and canals.  

Vegetation 

A detailed evaluation of the lower Virgin River riparian corridor, extending upstream from 
Lake Mead to about 4 miles above Littlefield, Arizona and covering 11,132 acres, completely 
overlapping and extending upstream beyond the area considered as part of this alternative, was 
conducted by CH2MHill for Reclamation (1999).  The mapping of vegetation communities and 
open water/river channel was based on 1997 surveys.  Totals for the study area as a whole are 
as follows: 
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• Saltcedar (8,612 acres), by far the dominant vegetation of this off-site conservation area, 
in four structural types (III-VI). 
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• Saltcedar-Honey Mesquite (264 acres), dominated by tamarisk but including honey 
mesquite. 

• Arrowweed (95 acres), as mapped along the LCR and occurring throughout the riparian 
corridor on sandy sites or in old channels. 

• Honey Mesquite (92 acres) and Screwbean Mesquite (48 acres), occurring in small 
pockets on the edges of the riparian corridor. 

• Cottonwood-Willow (729 acres), dominated by willow and cottonwood trees in five 
structural types (I-V).  An additional 20 acres were identified as Cottonwood 
Regeneration Areas based on recent recruitment and presence of young cottonwoods in 
otherwise open areas. 

• Marsh (412 acres), dominated by herbaceous wetland plants. 

• Open Water/River Channel (758 acres), consisting of the river channel, including bars 
and adjacent ponds and reservoirs.  An additional 1,144 acres consists of unvegetated 
alluvium subject to heavy scouring or deposition during the study. 

• Agriculture (101 acres) crops, and fallow fields. 

Similar to the earlier, more generalized mapping done by Ohmart (USBR 1982a), the numbers 
indicate the riparian corridor is strongly dominated by saltcedar. This would provide the 
opportunity to expand native riparian vegetation acreage in this region by 
removing/converting saltcedar.  The relatively natural floodplain of the Virgin River also 
provides substantial opportunity for reestablishing backwater and marsh habitats.   

The area considered for off-site conservation along the Muddy River/Moapa Valley riparian 
corridor extends upstream from the Overton arm of Lake Mead to the headwaters of the Muddy 
River at Warm Springs, Nevada, the location of the Moapa NWR, which is part of the larger 
Desert NWR.  The Warm Springs area is remarkable for the discharge of numerous hot springs 
that provide a unique and effectively isolated habitat for several species of endemic fishes (see 
Fish and Wildlife below).  At the refuge and extending downstream, a non-native palm 
woodland of California fan palms (Washingtonia filifera) and date palms (Phoenix dactylifera) is 
prevalent alongside the stream, intermixed with marsh vegetation and pools of open water.  
Native mesquite and saltbush vegetation exists but is of limited extent (e.g., see 
http://desertcomplex.fws.gov/).  Farther downstream, the riparian corridor is dominated by 
saltcedar, with surrounding lands a mix of agriculture and desert scrub vegetation (Scoppettone 
et al. 1998).  The palms and saltcedar promote fires and encroach upon the streambed and 
pools, jeopardizing the native fishes (Scoppettone et al. 1998). 
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Fish and Wildlife 

Native fishes of the lower Virgin River downstream of the Riverside Bridge and within the off-
site conservation area include the desert sucker (Catostomus clarki) and speckled dace 
(Rhinichthys osculus) (BIO/WEST 1999).  Woundfin (Plagopterus argentissiums) and Virgin River 
chub (Gila seminuda) are also present (see sensitive species below), and critical habitat for both 
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of these species is present in this area.  Non-native fishes inhabiting this reach of the river 
include red shiner (Cyprinella lutrensis), common carp (Cyprinus carpio), and mosquitofish, 
among others (USBR 1982a).   
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The Muddy River/Moapa Valley area provides limited woody riparian vegetation that is 
dominated by saltcedar.  Critical aquatic habitat for endemic fishes exists in the headwaters at 
Warm Springs and downstream (USFWS 1995; Scoppettone et al. 1998).  Native fishes of the 
Muddy River include the Moapa speckled dace (Rhinichthys osculus moapae), Moapa White River 
springfish (Crenichthys baileyi moapae), and Muddy River roundtail chub (Gila seminuda).  A large 
number of non-native fish species are present, predominantly downstream of the Warm Springs 
area and continuing into Lake Mead (see USFWS 1995).  Non-native species that co-occur with 
native fishes in spring-fed pools include shortfin mollies (Poecilia mexicana), mosquitofish, and 
tilapia (Oreochromis aureus) (Scoppettone et al. 1998). 

As part of the BIO/WEST (2001) study, wildlife surveys were conducted over a 3-year period in 
all the major vegetation types.  A total of 233 wildlife species were observed.  The greatest 
number of species (140) were associated with the open water/river channel area.  Although 
amounting to a small percentage of the total area surveyed, more than half (121) of the total 
number of species observed were in riparian forest, and about 18 percent (43) of the total were 
almost exclusively associated with that vegetation type.  Emergent wetlands and springs are of 
very limited extent along the river but provide nesting habitat for many species.  Saltcedar-
dominated, mixed (saltcedar plus natives) shrublands, and willow-dominated riparian scrub all 
were found to support moderate wildlife diversity.  A detailed breakdown of species’ 
occurrences by vegetation type is provided by BIO/WEST (2001). 

Sensitive Species 

Sensitive species, including covered and evaluation species, that are present or could be present 
in each of the off-site conservation areas are listed in Table 3.4-5.   

COVERED AND EVALUATION SPECIES 

Of the 31 covered and evaluation species, 19 are present or could be present within the Virgin 
and Muddy rivers off-site conservation area (Table 3.4-5) and would benefit from habitat 
establishment and subsequent management actions on a combination of public and private 
lands.  The Virgin River supports the largest concentration of southwestern willow flycatchers 
(40 known territories ) in the LCR recovery unit and is one of the key areas targeted for recovery 
of the species, with a goal of 100 territories (USFWS 2002d).  In addition, the flannelmouth 
sucker occurs in the Virgin and Muddy rivers.  

OTHER SENSITIVE SPECIES 

A total of 65 additional sensitive species that are or could be present in or near this off-site 
conservation area are listed in Table 3.4-5.  Sensitive fish species that could be present in or 
adjacent to this off-site conservation area that are not present in the planning area described 
above are the Moapa dace (Moapa coriacea), Virgin river spinedace (Lepidomeda mollispinis), 
woundfin (Plagopterus argentisimus), and Virgin River chub (Gila seminuda).  Other potentially 
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Table 3.4-5.  Sensitive Species that Could Be Present in the Off-Site Conservation Areas 

POTENTIALLY PRESENT IN OFF-SITE CONSERVATION AREAS 
Common and Scientific Name Federal Status1 Arizona Status2 Nevada Status3 Lower Virgin and 

Muddy Rivers 
Lower Bill Williams 

River Lower Gila River 

MAMMALS 
California leaf-nosed bat4 

Macrotus californicus –      ASC – X X X

Pale Townsend’s big-eared bat4 
Corynorhinus townsendii 
pallescens 

–      – – X X X

Western red bat5 
Lasiurus blossevillii –      ASC – X X X

Western yellow bat5 
Lasiurus xanthinus –      ASC – X X X

Mexican long-tongued bat  
Choeronycteris mexicana –      – – X X

Occult little brown bat   
Myotis lucifugus occultus –      – – X X X

Small-footed myotis  
Myotis ciliolabrum –      – – X X X

Fringed myotis  
Myotis thysanodes –      – – X X X

Cave myotis  
Myotis velifer –      – – X X X

Yuma myotis  
Myotis yumanensis –      – – X X X

Spotted bat 
Euderma maculatum –      ASC NT X X X

Allen’s big-eared bat  
Indionycteris (=Plecotus) 
phyllotis 

–      – – X X X

Pallid bat  
Antrozous pallidus –      – – X X X

Pocketed freetail bat  
Nyctinomops femorosaccus –      – – X X

 1 

LCR MSCP Final EIS/EIR – December 2004 3.4-19 



3.4   Biological Resources 

Table 3.4-5.  Sensitive Species that Could Be Present in the Off-Site Conservation Areas (continued) 

POTENTIALLY PRESENT IN OFF-SITE CONSERVATION AREAS 
Common and Scientific Name Federal Status1 Arizona Status2 Nevada Status3 Lower Virgin and 

Muddy Rivers 
Lower Bill Williams 

River Lower Gila River 

MAMMALS 
Big freetail bat  

Nyctinomops macrotis –      – – X X X

Greater western mastiff bat  
Eumops perotis californicus –      – – X X X

Desert pocket mouse5 
Chaetodipus penicillatus 
sobrinus 

–      – – X

Yuma hispid cotton rat5 
Sigmodon hispidus eremicus –      – – X

Yuma puma  

 Felis concolor browni 
–      ASC – X X

BIRDS 
Double-crested cormorant 

Phalacrocorax auritus –      – – X

American bittern 
Botaurus lentiginosus –      ASC – X

Western least bittern5 
Ixobrychus exilis hesperis –      ASC – X X X

Great blue heron 
Ardea herodias –      – – X X X

Great egret 
Ardea alba –      ASC – X X X

Snowy egret 
Egretta thula –      ASC – X X X

Black-crowned night-heron 
Nycticorax nycticorax –      – – X X X

White-faced ibis 
Plegadis chihi –      – NP X
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Table 3.4-5.  Sensitive Species that Could Be Present in the Off-Site Conservation Areas (continued) 

POTENTIALLY PRESENT IN OFF-SITE CONSERVATION AREAS 
Common and Scientific Name Federal Status1 Arizona Status2 Nevada Status3 Lower Virgin and 

Muddy Rivers 
Lower Bill Williams 

River Lower Gila River 

BIRDS 
Turkey vulture 

Cathartes aura –      – NP X X X

Osprey 
Pandion haliaetus –      ASC NP X X X

Bald eagle 
Haliaeetus leucocephalus FT      ASC NE X X X

White-tailed kite 
Elanus leucurus –      – NP X X X

Northern harrier 
Circus cyaneus –      – NP X X X

Cooper’s hawk 
Accipiter cooperi –      – NP X X X

Harris’ hawk 
Laterallus jamaicensis 
coturniculus 

–      – NP X X X

Swainson’s hawk 
Buteo swainsoni –      – NP X X X

Ferruginous hawk 
Buteo regalis –      ASC NP X X X

Golden eagle 
Aquila chrysaetos –      – NP X X X

American kestrel  
Falco sparverius –      – NP X X X

Merlin  
Falco columbarius –      – NP X X X

Peregrine falcon 
Falco peregrinus –      ASC NE X X X

Prairie falcon 
Falco mexicanus –      – NP X X X
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Table 3.4-5.  Sensitive Species that Could Be Present in the Off-Site Conservation Areas (continued) 

POTENTIALLY PRESENT IN OFF-SITE CONSERVATION AREAS 
Common and Scientific Name Federal Status1 Arizona Status2 Nevada Status3 Lower Virgin and 

Muddy Rivers 
Lower Bill Williams 

River Lower Gila River 

BIRDS 
Yuma clapper rail5 

Rallus longirostris yumanensis FE      ASC – X X X

California black rail5 
Laterallus jamaicensis 
coturniculus 

–      ASC – X X

Black tern 
Chlidonias niger –      – – X X

Yellow-billed cuckoo5 
Coccyzus americanus  FC      ASC – X X X

Greater roadrunner 
Geococcyx californianus –      – NP X X X

Long-eared owl 
Asio otus –      – NP X X X

Short-eared owl 
Asio flammeus –      – NP X X X

Burrowing owl 
Athene cunicularia –      – NP X X X

Elf owl5 
Micrathene whitneyi –      – NP X X

Lesser nighthawk 
Chordeiles acutipennis –      – NP X X X

Vaux’s swift 
Chaetura vauxi –      – – X X X

Belted kingfisher 
Ceryle alcyon –      ASC NP X X X

Gilded flicker5 
Colaptes chrysoides –      – – X X

Gila woodpecker5 
Melanerpes uropygialis –      – – X X
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Table 3.4-5.  Sensitive Species that Could Be Present in the Off-Site Conservation Areas (continued) 

POTENTIALLY PRESENT IN OFF-SITE CONSERVATION AREAS 
Common and Scientific Name Federal Status1 Arizona Status2 Nevada Status3 Lower Virgin and 

Muddy Rivers 
Lower Bill Williams 

River Lower Gila River 

BIRDS 
Olive-sided flycatcher 

Contopus cooperi –      – – X X X

Southwestern willow 
flycatcher5 
Empidonax trailii extimus 

FE      ASC – X X X

Ash-throated flycatcher 
Myiarchis cinerascens –      – – X X X

Brown-crested flycatcher 
Myiarchis tyrannulus –      – – X X X

Vermilion flycatcher5 
Pyrocephalus rubinus –      – – X X X

Arizona Bell’s vireo5 
Vireo bellii arizonae –      – – X X X

Purple martin 
Progne subis –      – – X X X

Bank swallow 
Riparia riparia –      – – X X X

Swainson’s thrush 
Catharus ustulatus –      – – X X X

Bendire’s thrasher 
Toxostoma bendirei –      – – X X X

Crissal thrasher 
Toxostoma crissale –      – – X X X

Loggerhead shrike 
Lanius ludovicianus –      – – X X X

Lucy’s warbler 
Vermivora luciae –      – – X X X

Sonoran yellow warbler5 
Dendroica petechia sonorana –      – – X X X
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Table 3.4-5.  Sensitive Species that Could Be Present in the Off-Site Conservation Areas (continued) 

POTENTIALLY PRESENT IN OFF-SITE CONSERVATION AREAS 
Common and Scientific Name Federal Status1 Arizona Status2 Nevada Status3 Lower Virgin and 

Muddy Rivers 
Lower Bill Williams 

River Lower Gila River 

BIRDS 
Yellow-breasted chat 

Icteria virens –      – – X X X

Summer tanager5 
Piranga rubra –      – – X X X

Northern cardinal 
Cardinalis cardinalis –      – – X X X

Abert’s towhee 
Pipilo aberti –      – – X X X

Large-billed savannah sparrow 
Passerculus sandwichensis 
rostratus 

–      – – X X X

Sage sparrow 
Aimophila belli –      – – X X X

Grasshopper sparrow 
Ammodramus savannarum –      – – X X

Yellow-headed blackbird 
Xanthocephalus 
xanthocephalus 

–      – – X X X

Lawrence’s goldfinch 
Carduelis lawrencei –      – – X X X

REPTILES 
Desert tortoise (Mojave 

population) 5 
Gopherus agassizii 

FT      ASC NT X

Desert tortoise (Sonoran  
population)  
Gopherus agassizii 

--      ASC -- X X

Banded Gila monster 
Heloderma suspectum cinctum –      – NP X X X

3.4-24 LCR MSCP Final EIS/EIR – December 2004 



3.4   Biological Resources 

Table 3.4-5.  Sensitive Species that Could Be Present in the Off-Site Conservation Areas (continued) 

POTENTIALLY PRESENT IN OFF-SITE CONSERVATION AREAS 
Common and Scientific Name Federal Status1 Arizona Status2 Nevada Status3 Lower Virgin and 

Muddy Rivers 
Lower Bill Williams 

River Lower Gila River 

REPTILES 
Flat-tailed horned lizard5 

Phrynosoma mcalli –      ASC – X

Desert rosy boa 
Lichanura trivirgata gracia –      – – X X X

AMPHIBIANS 
Arizona toad 

Bufo microscaphus 
microscaphus 

–      – – X X

Couch’s spadefoot toad 
Scaphiopus couchii –      – – X X

Relict leopard frog5 
Rana onca FC      ASC NP X

Lowland leopard frog4 
Rana yavapaiensis –      ASC – X

FISH 
Moapa dace 

Moapa coriacea FE      - NE X

Virgin River spinedace 
Lepidomeda mollispinis 
mollispinis 

-      - NP X

Woundfin 
Plagopterus argentissimus FE      - NE X

Virgin River chub 
Gila seminuda FE       - NE (NS)6 X

Flannelmouth sucker5 
Catostomus latipinnis –      ASC – X

INVERTEBRATES 
Aegialian scarab beetle 

Aegialia knighti –      – – X
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Table 3.4-5.  Sensitive Species that Could Be Present in the Off-Site Conservation Areas (continued) 

POTENTIALLY PRESENT IN OFF-SITE CONSERVATION AREAS 
Common and Scientific Name Federal Status1 Arizona Status2 Nevada Status3 Lower Virgin and 

Muddy Rivers 
Lower Bill Williams 

River Lower Gila River 

INVERTEBRATES 
MacNeill’s sootywing skipper5 

Pholisora gracielae –      – – X

Maricopa tiger beetle  
Cicindela oregona maricopa –      – – X

Obsolete Viceroy Butterfly 
Limenitis archippus obsoleta –      – – X X X

PLANTS 
Sticky buckwheat5 

Eriogonum viscidulum –      – NEP X

Threecorner milkvetch5 
Astragalus geyeri var. 
triquetrus 

–      – NEP X

Las Vegas bearpoppy 
Arctomecon californica –      – NEP X

Virgin River thistle 
Cirsium virginensis –      – – X

Notes: 
1 Federal Status 

FE = Listed as endangered under the ESA. 
FT = Listed as threatened under ESA. 
FP = Proposed for listing as threatened under ESA. 
FC = Candidate for listing under ESA. 

2 Arizona Status 
ASC = Arizona wildlife of special concern. 
 
 
 

 
3 Nevada Status 

NE = Nevada endangered 
NT = Nevada threatened. 
NEP = Nevada critically endangered plant. 
NP = Nevada protected. 
NS = Nevada sensitive. 

4 Conservation Plan evaluation species. 
5 Conservation Plan covered species.  

6 Muddy River population only. 
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present sensitive species include the Aegialian scarab beetle, Las Vegas bearpoppy, and Virgin 
River thistle.  
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3.4.1.3 Bill Williams River   

Vegetation 

Vegetation downstream of Alamo Dam within the riparian corridor has been characterized by 
the Corps (1999), using categories consistent with those used along the LCR.  Amounts of these 
vegetation categories in the Bill Williams River NWR and on Planet Ranch were provided by 
the NWR (personal communication, K. Blair 2003).  Vegetation types and acreages are as 
follows: 

• Cottonwood-Willow (2,168 acres), occurring along the active channel and including 
substantial areas where saltcedar is the dominant understory; 

• Mesquite (742 acres), dominated by honey mesquite, but also including Atriplex spp. and 
screwbean mesquite; 

• Mesquite-Saltcedar (161 acres), a mixture of mesquite and saltcedar, often including 
Atriplex spp. and arrowweed; 

• Saltcedar (56 acres), including other species, but with more than 50 percent coverage of 
saltcedar; 

• Open Water-Freshwater Marsh (498 acres), mostly equivalent to the Marsh category in 
the LCR, but including seedlings of woody riparian species; and 

• Barren-Open Space/Herbaceous (1,477 acres), consisting of sparsely vegetated areas. 

Surrounding areas consist of upland desert scrub. 

Fish and Wildlife 

The lower Bill Williams River riparian corridor is contiguous with the central part of the LCR 
planning area, and most of the fish and wildlife species that occur along the mainstem are also 
reported as occurring here.  Wildlife diversity is relatively high, and wildlife includes many of 
the covered and evaluation species because of the excellent condition of riparian vegetation 
along the lower Bill Williams River (USACE 1999).   

Sensitive Species 

COVERED AND EVALUATION SPECIES 

Of the 31 covered and evaluation species, 16 are present or could be present within the lower 
Bill Williams River off-site conservation area (Table 3.4-5) and would benefit from habitat 
establishment and subsequent management actions on a combination of public and private 
lands.  The Bill Williams River as a whole (including upstream of Alamo Dam) supports a 
relatively large breeding population of southwestern willow flycatchers (32 known territories) 
and is another of the key areas targeted for recovery of the species, with a goal of 100 territories 
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(USFWS 2002d).  Four nests were documented along the lower Bill Williams River during 2001 
(McKernan and Braden 2002). 
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OTHER SENSITIVE SPECIES 

A total of 68 additional sensitive species that are present or could be present in the lower Bill 
Williams River off-site conservation area are listed in Table 3.4-5.  Habitat requirements and 
status of these species are described above for the planning area.   

3.4.1.4 Lower Gila River 

Vegetation 

Vegetation along the lower Gila River has been mapped by HEG as part of a Corps 
Reconnaissance Report (USACE 1995).  Vegetation was classified according to Brown et al. 
(1979) and Ohmart et al. (1988) in a manner generally consistent with what has been done for 
the LCR.  From the Wellton-Mohawk area downstream to the confluence with the Colorado 
River north of Yuma, in addition to agricultural lands, which occupy much of the floodplain, 
there are five distinct vegetation communities or series:  

• Cottonwood-Willow (2,080 acres), forming a riparian forest that is similar to that 
described for the LCR and dominated by native Fremont cottonwoods and willows; 

• Saltcedar Disclimax (3,687 acres), essentially riparian scrub vegetation, dominated by 
Tamarix spp. but including thickets of other riparian shrubs such as arrowweed; 

• Leguminous Short Tree Species (11,959 acres), this community type represents the 
intermingling of honey mesquite and desert scrub vegetation as the two types are 
described along the LCR;  

• Cattail Series (400 acres), equivalent to the Marsh-Wetlands category mapped along the 
LCR; and 

• Sparsely vegetated open areas (16,102 acres). 

These communities occur under conditions similar to those described above for the LCR.  As a 
result of massive floods along the lower Gila River in 1993, many areas were denuded, but 
subsequently recolonized by cottonwoods and willows, creating opportunities for habitat 
establishment by taking actions to foster the reestablishment of native riparian vegetation 
(USACE 1995; personal communication, B. Werner 2003). 

Fish and Wildlife 

Fish that are present along the lower Gila River are limited almost entirely to non-native, warm-
water species that occur in areas of permanent water sustained by return flows from agriculture 
(USFWS 1994).  Wildlife along the lower Gila River is similar to that described previously for 
the LCR, although dominated by Sonoran Desert species.  Riparian forest supports a rich 
variety of neotropical migrant species, including several species covered by the Conservation 
Plan.  Marshes along the lower Gila River are structurally and functionally similar to those 
along the LCR and support the same species.   
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COVERED AND EVALUATION SPECIES 

Of the 31 covered and evaluation species, 17 are present or could be present within the lower 
Gila River off-site conservation area (Table 3.4-5) and would benefit from habitat establishment 
and subsequent management actions on a combination of public and private lands.  The lower 
Gila River is included as part of the LCR region as one of the targeted areas for recovery of the 
southwestern willow flycatcher.   

OTHER SENSITIVE SPECIES 

A total of 61 additional sensitive species that are present or could be present in the lower Gila 
River off-site conservation area are listed in Table 3.4-5.  Habitat requirements and status of 
these species are described above for the planning area.   

3.4.2 Environmental Consequences 

Significance Criteria 

The proposed action would result in a significant impact if it would result in any of the 
following: 

• have a substantial adverse effect on any sensitive natural vegetation community 
identified for special status under local, state, tribal or Federal laws, regulations, or 
policies; 

• have a substantial direct or indirect effect on sensitive wildlife species identified for 
special status under local, state, tribal, or Federal laws, regulations, or policies ; 

• have a substantial adverse effect on any riparian vegetation or other sensitive natural 
community identified in local or regional planning documents, policies, and regulations 
of the CDFG, AGFD, NDOW, BLM, Reclamation, BIA, Service, and county and tribal 
governments; 

• have a substantial adverse effect on wetlands and waters of the U.S. as covered by 
section 404 of the CWA; 

• have a substantial adverse effect on native resident or migratory wildlife corridors, 
breeding or spawning habitats, and nursery habitats; 

• conflict with any local policies or ordinances protecting biological resources, such as a 
tree preservation policy or ordinance (discussed in section 3.11); or 

• conflict with provisions of an approved local, state, tribal, or Federal habitat or species 
conservation plan (discussed in section 3.11). 
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3.4.2.1 Alternative 1: Proposed Conservation Plan  1 
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Impacts  

The following analysis describes the impacts of (1) issuing the section 10(a)(1)(B) permit, which 
would authorize the incidental take of up to 27 covered species from implementation of both 
the covered activities and the Conservation Plan, and (2) implementing the Conservation Plan, 
which could have short-term and long-term impacts not only on covered species’ habitats, but 
on habitat for non-covered common and sensitive species as well.  The covered activities are not 
part of the proposed action, and their impacts are not analyzed in this EIS/EIR, with the 
exception of the incidental take that would be allowed as a result of the issuance of the section 
10(a)(1)(B) permit.   

IMPACTS OF ISSUING THE SECTION 10(A)(1)(B) PERMIT 

Impact BIO-1:  Issuance of the section 10(a)(1)(B) permit would authorize the incidental take 
of up to 27 covered species from implementation of both the covered activities and the 
Conservation Plan.  The description of the estimated level of incidental take associated with 
implementing the covered activities and the Conservation Plan is summarized for each covered 
and evaluation species in Table 2.1-3.  A detailed description of the impact analysis methods 
and results is provided in the LCR MSCP HCP.  The impacts of issuance of the section 
10(a)(1)(B) permit on each species are also summarized in Table 2.1-3 (see column entitled 
“Summary of Expected Outcomes”). 

Impacts to covered species resulting from the incidental take caused by the covered activities 
includes loss of habitats for covered species.  Flow-related covered activities are estimated to 
affect 2,540 acres of land cover types that provide covered species habitat (2,008 acres of 
cottonwood-willow, 133 acres of marsh, and 399 acres of river and backwaters), while non-flow-
related covered activities would affect 1,454 acres of land cover types that provide covered 
species habitat (134 acres of cottonwood-willow, 110 acres of marsh, 590 acres of honey 
mesquite III, and 620 acres of honey mesquite IV).  Degradation or loss of land cover types that 
provide habitat for wildlife species would occur linearly along the LCR corridor over the term 
of the LCR MSCP.  Impacts to covered species would also result from harassment and 
entrainment.  

The effects of the incidental take to biological resources cannot be evaluated independently of 
the Conservation Plan.  As shown in Table 2.1-3, the Conservation Plan would effectively offset 
and compensate for the effects of the incidental take that would result from both the covered 
activities and the implementation of the Conservation Plan.  Thus, implementation of the 
covered activities and the Conservation Plan are not likely to negatively affect the overall 
populations of covered species within the LCR MSCP planning area or regionally.  Therefore, 
impacts of issuing the section 10(a)(1)(B) permit would be less than significant. 

IMPACTS OF IMPLEMENTING THE CONSERVATION PLAN 

The Conservation Plan would establish 8,132 acres of land cover types supporting habitat for 
covered species, including 5,940 acres of cottonwood-willow, 1,320 acres of honey mesquite 
type III, 512 acres of marsh, and 360 acres of backwaters.  Habitat would be established 
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primarily on agricultural lands and saltcedar areas, some of which are mixed with honey 
mesquite and screwbean mesquite.  Impacts on covered and evaluation species from the 
implementation of covered activities and the Conservation Plan would be avoided, minimized, 
or fully mitigated by conservation measures that would maintain existing habitat, establish new 
habitat or enhance existing habitat, and enhance the populations of some species.  Impacts on 
other special-status species would also be avoided or minimized to the extent practicable 
through the measures to protect the covered species. 
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The actions necessary to establish the desired habitats for covered species could have short-term 
and/or long-term effects not only on the covered species (i.e., take), but also on other sensitive 
or special status species; riparian vegetation, wetlands, or other sensitive natural communities; 
and resident or migratory fish or wildlife species.  Short-term effects (e.g., physical 
disturbances, biological disturbances, and altered irrigation drainage) would result from 
construction activities, while long-term effects would result from the conversion of one land 
cover type to another.  In general, habitat establishment actions are intended to provide long-
term beneficial impacts that would offset any short-term losses.  No woody riparian, marsh, or 
aquatic land cover types that support covered, evaluation, and other special-status species 
would be removed as part of habitat establishment activities.  The Conservation Plan includes 
monitoring and evaluation to determine if the goals and objectives of the plan are being met as 
well as an adaptive management strategy to address any problems or failure to meet those goals 
and objectives. 

The four habitat establishment concepts described in Chapter 2 would involve the conversion of 
agricultural lands, saltcedar, desert scrub, or other land cover type to cottonwood-willow or 
mesquite land cover types; the establishment of backwaters; and the establishment of marshes 
by providing a water source to existing topographically low areas (e.g., old river oxbows) or 
newly excavated areas.  The impacts of these activities on biological resources and of take for 
covered species are addressed below, as are impacts from population enhancement measures 
and maintenance activities.   

IMPACTS OF CREATING HABITAT FOR COTTONWOOD-WILLOW AND HONEY MESQUITE-ASSOCIATED COVERED 
SPECIES 

Impact BIO-2: The establishment of 7,260 acres of cottonwood-willow and honey mesquite 
land cover would increase the extent of cottonwood-willow riparian forest and mesquite 
woodland sensitive communities.  As described above, covered activities would remove or 
degrade an estimated 3,352 acres of cottonwood-willow and honey mesquite land cover types.  
Loss of this native vegetation, along with associated individuals of common and sensitive 
wildlife species and covered species, as a result of covered activities would be more than offset 
by creation of 7,260 acres of the same type of habitats through implementation of the 
Conservation Plan.  This represents a beneficial impact for vegetation as well as for the covered 
and non-covered wildlife species using these habitat types.  Expansion of these native plant 
communities would provide habitat for native species, including species whose populations 
have declined due to loss or degradation of habitat, and help to restore the natural ecosystems 
that these communities can support. 
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IMPACTS FROM CONVERSION OF AGRICULTURAL LAND TO HABITAT    

Impact BIO-3: Clearing, grading, planting, and site maintenance during conversion of 
agricultural lands to cottonwood-willow and/or honey mesquite land cover types would 
result in the elimination of existing low value habitat used by resident and migratory 
wildlife, removal of weedy vegetation and crops, alteration of habitat characteristics through 
changes in local hydrology and exposure of soil to erosion, and elimination or displacement 
of resident wildlife.  Establishing cottonwood-willow and honey mesquite (Type III) land 
cover types to compensate for losses of those types from covered activities (3,352 acres) and 
implementing the Conservation Plan would result in short-term (less than 1 to 5 years) 
disturbances and long-term alteration of vegetation and wildlife habitat.  The cottonwood-
willow and honey mesquite vegetation would be established in an integrated mosaic with 
marshes and backwaters.  Short-term disturbances associated with converting agricultural land 
to these habitats include grading to provide topographic diversity where needed and seeding of 
native species.  Soil disturbances would increase the potential for erosion and sediment runoff.  
These disturbances would occur for a period of days to months, usually within a single year.  
Recovery of the disturbed area (primarily vegetation) would progress over 3 or more years, 
depending on the land cover type and factors such as weather patterns during that time.  
Irrigation to establish the new plants could result in short-term alteration in site hydrology and 
soil moisture regimes.  Impacts associated with converting agricultural land to backwaters or 
marshes are discussed below under Impacts BIO-5 and BIO-6, respectively.  Long-term effects 
of maintenance are discussed under Impact BIO-7.   

Vegetation.  Conversion of agricultural lands to cottonwood-willow and honey mesquite plant 
communities would have a less than significant impact on existing vegetation because the plants 
that would be replaced are primarily non-native species (i.e., crops and weeds along farm roads 
and ditches).  Furthermore, the amount of agricultural land to be affected represents a small 
amount (less than 2 percent) of that present in the planning area.  Irrigation would continue, but 
the timing and amounts would be changed to benefit the native species being restored.  Soil 
disturbance resulting from the vegetation restoration efforts initially would favor growth of 
weeds from seed present prior to the conversion.   Soils would stabilize over time, thus making 
the disturbed area less suitable for weeds and reducing the potential for erosion and sediment 
transport.  Weed control would be implemented as part of the Conservation Plan to reduce the 
seed source and competition with native species.   

Several beneficial impacts on vegetation would result from the proposed action.  The amount of 
native riparian plant communities in the planning area would be increased as described in 
Impact BIO-2.  In addition, airborne dust produced by agricultural grading would be reduced, 
reducing the effects of dust (physical damage and reduced photosynthesis) on adjacent riparian 
vegetation.   

Common Wildlife.  Converting agricultural land to native riparian vegetation along the LCR 
would have short-term, less than significant impacts on a number of common wildlife species 
through temporary disturbances.  Individuals of less mobile species, such as lizards, snakes, 
and small mammals (e.g., mice), would be lost, but the newly established plant community 
would be colonized by these and other common riparian species from nearby areas.  More 
mobile species such as striped skunk, raccoon, Audubon cottontail, and coyote would move out 
of the disturbance area.  The change in land cover type would alter the species composition and 
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abundance of individuals within a species to favor a greater diversity and a lower abundance 
for species adapted to human disturbance.  The establishment of additional native vegetation 
would allow population expansion for these species, a beneficial impact.  The level of disturbance 
to wildlife by agricultural workers and machinery would be reduced.  In addition, the 
conversion of agricultural land to riparian vegetation would lessen the input of sediment, salts, 
nutrients, and agricultural chemicals to the river, improving water quality and aquatic habitat 
conditions.  The establishment of riparian vegetation along an expanded portion of the river 
would provide increased shading, water filtration, and nutrient and pollutant uptake, 
improving water quality and aquatic habitat conditions downstream.  Establishing native plant 
communities would aid in soil stabilization, a benefit for micro-organisms and invertebrates 
that live in the soil as well as vertebrates that burrow in the ground.  Irrigation that mimics 
natural hydrologic regimes would also benefit native ground-dwelling species adapted to those 
conditions.  
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Non-Covered Sensitive Species.  Conversion of agricultural lands to cottonwood-willow and 
honey mesquite land cover types could affect 31 species of non-covered sensitive bird species, 
(see Table 3.4-4), that use agricultural lands and irrigation ditches for foraging habitat. In 
addition, the burrowing owl will also use field berms and embankments as nesting habitat.  
Implementation of the Conservation Plan could affect burrowing owls by: 

• Removing nesting habitat provided by berms, earthen embankments, and other such 
features that are associated with agricultural-related infrastructure that could support 
burrowing owl nesting burrows as a result of conversion to native habitats; and  

• Disturbing nesting burrows as a result of maintaining roads, ditches, and other 
infrastructure in LCR MSCP conservation areas that could support nesting burrows.  

Other sensitive mammal, reptile, amphibian, invertebrate, and plant species are not expected to 
use agricultural fields and would not be adversely affected by conversion of this land use to 
natural plant communities.   

Conversion of agricultural lands associated with implementation of the Conservation Plan 
would have a less than significant impacts on all non-covered sensitive species.  The creation of 
8,132 acres of covered species habitat proposed under the LCR MSCP would occur within the 
participating states of Arizona, Nevada, and California.  Assuming that all conservation areas 
would be established on agricultural land, this would comprise only a small percentage, less 
than 2 percent of agricultural lands in the planning area would be converted in the process.  
Thus, individuals displaced during the conversion would have abundant suitable habitat in the 
vicinity.   

In addition, the establishment of marshes and backwaters, which would be included in the 
integrated mosaics to be developed, would provide higher value habitat for non-covered 
sensitive water-associated birds (e.g., great blue heron, great egret, snowy egret, black-crowned 
night heron, and Clark’s grebe) than that present in irrigated fields.  Soil disturbance and 
irrigation resulting from activities to establish the new plant communities would cause short-
term disturbances that would be less than significant and offset by the increase in native 
vegetation.  These impacts would be beneficial to native species in the long term as described 
above for vegetation and wildlife. 
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Covered Species.  Covered species are not expected to be present in agricultural areas and, thus, 
would not be affected by land cover type conversion activities. 
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Summary.  Overall, the short-term impacts of the native vegetation establishment would be less 
than significant because the actions taken would not have substantial adverse effects on sensitive 
species, communities, or habitats due to implementation of measures to avoid or minimize 
effects on covered species in the Conservation Plan.  These measures would also protect non-
covered sensitive species, as well as common native species present in the agricultural areas to 
be used.  In addition, voluntary “Implementation Measures,” discussed below, would be used 
to further reduce potential, less than significant impacts to non-covered sensitive species.  Long-
term impacts would be beneficial to vegetation and both covered and non-covered sensitive 
species, as well as common wildlife, that use cottonwood-willow and mesquite land cover types 
by reestablishing a more natural ecosystem.   

IMPACTS FROM CONVERSION OF UNDEVELOPED LAND TO HABITAT 

Impact BIO-4: Clearing, grading, planting, and site maintenance during conversion of 
undeveloped lands (primarily saltcedar) to cottonwood-willow and/or honey mesquite land 
cover types would result in the elimination of existing non-native vegetation and the habitat 
it provides for wildlife, short-term effects on habitat characteristics from alteration of local 
hydrology and exposure of soil to erosion, and elimination or displacement of resident 
wildlife.  As described under Impact BIO-3, establishing native riparian vegetation to 
compensate for losses of that land cover type from covered activities (3,352 acres) and 
implementing the Conservation Plan would result in short-term disturbances and long-term 
alteration of vegetation and wildlife habitat as a result of grading, removal of saltcedar, and 
seeding of native species as well as maintenance (e.g., irrigation) activities.  Impacts associated 
with converting undeveloped land to backwaters or marshes are discussed below under 
Impacts BIO-5 and BIO-6, respectively.  Long-term effects of maintenance are discussed under 
Impact BIO-7.   

Vegetation.  Conversion of saltcedar-dominated land cover to establish cottonwood-willow and 
honey mesquite land cover types would have beneficial impacts on vegetation because saltcedar 
is a non-native, invasive species.  The conversion would only affect a relatively small proportion 
(less than 3 percent) of the saltcedar present in the planning area.  Irrigation would occur to 
help establish the native species being restored.  Habitat creation efforts temporarily would 
disturb soils, which would favor growth of weeds from seed present prior to the conversion.  
Soils would stabilize over time, thus making the area less suitable for weeds and reducing the 
potential for erosion and sediment transport.  Weed control would be implemented as part of 
the Conservation Plan to reduce the source of seeds and competition with native species.   

The amount of native riparian plant communities in the planning area would be increased as 
described in Impact BIO-2.  Furthermore, the removal of saltcedar and its replacement by 
native riparian vegetation would reduce the incidence of fires and their adverse effects on 
native vegetation (e.g., preventing natural cycles in regeneration and increasing the potential for 
proliferation of weedy species), a beneficial impact.  

Common Wildlife.  Individuals of common species using the saltcedar would be displaced or lost 
during the conversion process, and those in adjacent areas would be disturbed by the 
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vegetation establishment activities (e.g., noise and human presence).  Impacts would be less than 
significant because work would be scheduled, when feasible, to avoid the nesting season of 
covered species that may use adjacent riparian areas.  This would avoid the nesting season of 
most, if not all, common birds as well.  It is anticipated that most of the work would be 
scheduled outside of the breeding season.  Relatively small areas of saltcedar (estimated to be 
less than 380 acres per year) would be removed over 25 to 30 years during the term of the LCR 
MSCP and would not be concentrated in one portion of the planning area, thereby minimizing 
the amount of habitat for common species that would be affected at any particular location and 
time.  Soil disturbance during the conversion process would have short-term effects on micro-
organisms and invertebrates that live in the soil as well as vertebrates that burrow in the ground 
(e.g., small mammals) or are associated with ground cover (e.g., lizards and snakes).  These 
impacts would be less than significant because measures in the Conservation Plan would be 
implemented to rapidly stabilize soils and allow colonization by native species.  Irrigation to aid 
in establishment of the new plant communities would have less than significant effects on 
ground-dwelling animals.  The change in moisture regime would be short-term, located in 
relatively small areas at a time, and the locations phased over 25 to 30 years.  Individuals of 
common wildlife species in those areas would avoid or adapt to the changed conditions.  The 
newly established habitat would be colonized by common riparian species from nearby areas, 
and the establishment of additional native vegetation would likely allow population expansion 
for these species, a beneficial impact (i.e., an expansion of native species that add to the 
complexity and function of the ecosystem).   

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

39 
40 
41 

42 
43 
44 

Non-Covered Sensitive Species.  Several sensitive bird species may nest in saltcedar or saltcedar-
dominated land cover types, and a few reptiles and amphibians are likely to be present.  Loss of 
saltcedar-dominated land cover types through conversion to cottonwood-willow or honey 
mesquite would affect individuals of species using those areas by causing them leave the 
disturbance area, to at least temporarily, and by causing mortality (directly or indirectly).  
Short-lived sensitive species generally have high reproductive and colonization potentials that 
would aid in rapid recovery from soil and vegetation disturbance impacts.  Impacts on non-
covered sensitive species would be less than significant for the following reasons.  The total 
amount of the saltcedar-dominated land cover types in the planning area is large relative to the 
amount potentially lost (about 3 percent) so that other similar habitat would be available.  The 
Conservation Plan would be phased in over 25 to 30 years and would not be concentrated in 
one portion of the planning area.  The maximum amount of habitat to be developed per year is 
estimated to be 300 acres for cottonwood-willow and 80 acres per year for honey mesquite (see 
Tables 2.1-6a and b).  Implementation of Conservation Plan measures to minimize the amount 
of construction work for site conversion during the breeding season of most birds also reduces 
the potential for impacts.  This combination of factors minimizes the potential for adverse 
effects of the conversion on non-covered sensitive species.   

Short-term effects of soil disturbance and irrigation resulting from activities to establish the new 
plant communities would be less than significant and, in the long-term, beneficial to native 
sensitive species as described above for vegetation and common wildlife. 

Covered Species.  Cottonwood-willow and honey mesquite (Type III) would be established in an 
integrated mosaic with backwaters and marshes where undeveloped lands are converted to 
cottonwood-willow habitat or within existing degraded riparian areas.  Riparian woodland 
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establishment activities involving removal of saltcedar and planting of mesquite and 
understory species would cause short-term disturbances in the new habitat as well as in the 
adjacent areas, with soil disturbance only in the new areas.  Two covered bird species, Sonoran 
yellow warbler and summer tanager, are known to nest in saltcedar.  Both species are 
uncommon in the planning area, making the probability of any being present at the specific 
locations being converted unlikely.  Impacts on covered species would be less than significant 
due to the implementation of measures to avoid and minimize effects on these species as 
described in the Conservation Plan.  For example, existing native riparian trees would be 
avoided, only a portion of the saltcedar would be removed from the planning area, and BMPs 
would be used to prevent erosion and sediment runoff from disturbed soils.  In addition, 
phasing of the proposed action as described above under non-covered sensitive species, would 
minimize the potential for effects on covered species.  Irrigation to establish the new plants and 
to mimic hydrologic conditions that support this habitat type would not affect covered species 
in the short term because none would be present as the vegetation is being established.  Impacts 
in the long-term would be beneficial to covered species by helping to establish and maintain the 
native habitat. 
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Summary.  Overall, impacts on vegetation, wildlife, non-covered sensitive species, and covered 
species from construction activities would be less than significant.  Nonetheless, voluntary 
Implementation Measures, discussed below, would be used to reduce potential, less than 
significant impacts to non-covered sensitive species.  Long-term impacts from establishing 
native riparian plant communities would be beneficial to vegetation (see Impact BIO-2) and 
many wildlife species, including both covered and non-covered sensitive species, that use 
saltcedar but whose native habitat is provided by cottonwood-willow and/or honey mesquite.   

IMPACTS ASSOCIATED WITH ESTABLISHMENT OF MARSH ES 

Impact BIO-5: Clearing, grading, planting, and site maintenance during establishment of 
marsh would result in the long-term elimination of existing vegetation and the habitat it 
provides for wildlife, alteration of habitat conditions through changes in local hydrology and 
exposure of soil to erosion, and elimination or displacement of resident wildlife.  Covered 
activities would affect 243 acres of marsh along with its associated wildlife.  Implementing the 
Conservation Plan would result in establishing 512 acres of new marsh, which would involve 
excavation of uplands, such as agricultural lands and saltcedar, and providing a water source, 
followed by planting of emergent vegetation; or providing a water source to an existing 
topographically low area, such as an old river oxbow, and planting emergent vegetation.  
Construction of new marshes is more likely to occur than restoration of existing marshes, and 
both would likely involve major reconstruction activities.  At some locations, such work could 
occur immediately adjacent to existing marshes in order to expand their size.  The establishment 
activities would occur in the same land cover types (agricultural fields or saltcedar stands) 
discussed in Impact BIO-3 and BIO-4, but much smaller areas would be affected at any one 
time (20 to 40 acres per year).  Soil disturbance associated with clearing and grading would be 
in topographically low areas, and erosion and sediment runoff would not affect adjacent areas.  
Impacts on vegetation, wildlife, non-covered sensitive species, and covered species would be 
similar to those described in the above impact analyses.  The new marsh would be colonized by 
wildlife species adapted to that land cover type.  Loss of upland land cover types would be 
permanent but a less than significant impact because the habitat value for the area lost would be 
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low and the size affected would be small.  No loss of sensitive vegetation would occur.  Where 
establishing new marsh occurs adjacent to an existing marsh, impacts on residents of the 
existing marsh would be minimized through measures in the Conservation Plan implemented 
to minimize effects on covered species.  These measures would also reduce the potential for 
impacts on vegetation and non-covered species.  The value of the habitat created would be 
equal to or greater than the value of that lost, resulting in replacement or a net gain in habitat 
value, which would be a beneficial impact, and mitigation for impacts of covered activities would 
be provided as planned.   
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Summary.  The overall impacts on vegetation, wildlife, non-covered sensitive species, and 
covered species would be less than significant in the short term and beneficial in the long term by 
providing marshes mixed within native riparian land cover types (i.e., more vegetation and 
habitat complexity to support a diversity of native animal species, including sensitive species).  
Nonetheless, voluntary Implementation Measures, discussed below, would be used to reduce 
potential, less than significant impacts to non-covered sensitive species.   

IMPACTS ASSOCIATED WITH THE ESTABLISHMENT OF BACKWATERS  

Impact BIO-6: Clearing, grading, and site maintenance during establishment of backwaters 
would result in the long-term elimination of existing vegetation and the habitat it provides 
for wildlife, alteration of habitat conditions through changes in local hydrology and 
exposure of soil to erosion, and elimination or displacement of resident wildlife.  Covered 
activities would affect 399 acres of backwater and river land cover types.  Backwaters (360 acres) 
connected to and disconnected from the river or reservoir would be established to provide 
locations for release of reared covered fish species as part of the Conservation Plan.  The 
backwaters not connected to the river or reservoirs would also be isolated from the non-native 
fish populations in the river and reservoirs.  Water levels would be maintained, and vegetation 
would be controlled through design (depth) and other means.  In some cases, the possibility 
exists for establishment activities to occur in existing backwaters in order to enlarge the area 
and increase its habitat values.  All such activities would be undertaken using avoidance and 
minimization measures in the Conservation Plan.   

Vegetation.  Conversion of agricultural land or saltcedar-dominated areas to backwaters would 
have less than significant impacts on vegetation as described in Impacts BIO-3 and BIO-4.  
Because soil disturbance associated with clearing and grading would be in topographically low 
areas, erosion and sediment runoff would not affect plants in adjacent areas.  The temporary 
loss or disturbance of riparian or marsh vegetation associated with existing backwaters, 
however, would represent a short-term, less than significant impact to wetlands that is addressed 
under Impact BIO-9.  This impact would be more than offset by the increase in habitat value 
resulting from the creation of backwaters and would require no mitigation.  Providing water for 
maintenance of the backwaters would ensure the continued presence of high value habitat for 
the aquatic species associated with backwaters. 

Common Wildlife.  Excavation, vegetation planting, and other establishment activities in areas 
that were previously agricultural lands or saltcedar-dominated areas would have short-term 
effects on common wildlife populations currently present that would be less than significant as 
described in Impacts BIO-3 and BIO-4.  Loss of upland vegetation in areas excavated would be 
permanent but would result in a less than significant impact because the habitat value for the area 

LCR MSCP Final EIS/EIR – December 2004 3.4-37 



3.4   Biological Resources 

lost would be low and the size affected at any one location would be small.  Disturbance of 
existing backwaters during enlargement activities would cause temporary impacts on animal 
species present.  The value of the habitat created would be equal to or greater than the value of 
that lost, resulting in replacement or a net gain in habitat value, and mitigation for impacts of 
covered activities would be provided as planned.  Creation of backwaters would be a beneficial 
impact for common wildlife that use such areas. 

1 
2 
3 
4 
5 
6 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 

27 
28 
29 
30 
31 
32 
33 
34 

35 

36 
37 
38 
39 
40 
41 
42 
43 

Non-Covered Sensitive Species.  Impacts on non-covered sensitive species would generally be less 
than significant, as described under Impact BIO-3 and BIO-4 for backwater establishment in 
agricultural lands or saltcedar-dominated areas, although due to the much smaller size of 
backwaters to be established, impacts would be lessened.  The new backwaters would have 
beneficial impacts as described above for common wildlife.  Temporary disturbances to non-
covered sensitive species during enlargement of existing backwaters would have the potential 
for significant impacts that are mitigable to less than significant through the implementation of 
Mitigation Measure BIO-1, particularly for birds that require backwater-type habitats, if a 
substantial number of individuals or breeding were affected.  Measures to protect covered 
species would avoid or minimize impacts on non-covered species in most, but not all, 
situations.  For example, breeding or aggregations of some species may not be avoided if they 
are not known to be present.  The potential for significant impacts would be site-specific and 
depend on the timing of the work. 

Covered Species.  Impacts on any covered species present at the backwater establishment sites 
would be temporary and less than significant due to implementation of measures to minimize 
effects on these species as described in the Conservation Plan.  However, if the breeding season 
or nursery areas of some species, such as fish, cannot be avoided, impacts could be significant 
but offset by the amount of backwater area established so that additional mitigation would not 
be required.  Providing water for the created or enhanced backwater sites would result in a 
beneficial impact to covered species by maintaining the availability of this habitat. 

Summary.  Overall, long-term impacts on vegetation, common wildlife, non-covered sensitive 
species, and covered species would be beneficial due to implementation of protection measures 
described in the Conservation Plan and development of habitat diversity (i.e., backwaters 
within native riparian land cover types).  In the short term, impacts of establishing backwaters 
where small backwaters  already exist would have the potential to have less than significant or 
significant but mitigable to less than significant impacts on non-covered sensitive species.  
Voluntary Implementation Measures, discussed below, would be used to reduce potential, less 
than significant impacts to non-covered sensitive species.   

IMPACTS  OF MAINTENANCE ACTIVITIES  

Impact BIO-7:  Maintenance of established habitats would result in the removal of invasive 
non-native vegetation, alteration of habitat characteristics through changes in local 
hydrology, and short-term elimination or displacement of resident wildlife.  A number of 
maintenance activities would be necessary to ensure that the established habitats retain their 
value to covered species.  These include irrigation of some cottonwood-willow and honey 
mesquite habitats, burning in marshes, and removal of saltcedar and giant cane (Arundo donax) 
that invade these areas.  Maintenance of infrastructure in converted agricultural lands would 
also affect species using these areas. 
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Vegetation.  Periodic removal of saltcedar and giant cane as well as burning in marshes would 
cause temporary loss or disturbance to vegetation in small areas where such activities occur.  
Removal of non-native invasive species such as saltcedar and giant cane as they colonize the 
established habitat areas would be beneficial to vegetation of the area by helping to maintain the 
native species composition of the plant community.  Flood irrigation of cottonwood-willow 
areas in spring, early summer, and later in the season, as well as irrigation to maintain moist 
soil during the southwestern willow flycatcher breeding season (in habitat for that species) 
could result in long-term alteration in site hydrology.  Irrigation to maintain honey mesquite 
could also cause long-term alteration of the site hydrology.  Changes in hydrology would affect 
plant growth for target species as well as all other species, including non-native weedy species.  
Irrigation could result in a more dense understory of grasses, herbs, and shrubs depending on 
the amount and timing of the irrigation as well as the duration and extent of moisture near the 
soil surface.  Impacts on vegetation other than the target tree species could range from less than 
significant to beneficial.  The irrigation would be beneficial for the target species by assisting their 
growth.  Seral stage management for specific plant species and community structure (e.g., 
burning in marshes and tree trimming or minor amounts of clearing in riparian woodlands) 
would also cause disturbances at intervals over the long term.  These disturbances would be less 
than significant for target plant communities because the disturbances necessary to maintain the 
seral stage would be of short duration and at intervals with no loss of native plant community.  
Periodic burning and other management methods to maintain marshes would have 
intermittent, short-term (generally less than 1 year) less than significant impacts on marsh 
vegetation.  These measures would control marsh vegetative growth but would not eliminate it.  
Vegetation would begin to grow again within one year but would not reach densities that 
require repeated maintenance for several years.   
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Common Wildlife.  Maintenance activities would result in temporary and intermittent 
disturbances to wildlife in and adjacent to the areas where such activities occur.  Removal of 
saltcedar and giant cane as well as burning of marsh vegetation would introduce noise and 
human presence during the removal process.  Burning of marsh vegetation would also cause a 
temporary alteration of the habitat characteristics resulting in more open water and less dense 
vegetation until the vegetation grows back.  Marsh residents (primarily birds) that require 
dense vegetation cover would be displaced to areas with such cover, while species that use 
open water would return after the maintenance activities were complete.  Some individuals of 
wildlife species could be lost as a result of maintenance activities, but most would be expected 
to leave the marsh when it is burned or otherwise manipulated.  Irrigation would affect wildlife, 
particularly reptiles, amphibians, and invertebrates, by altering habitat characteristics to be 
more favorable for species preferring higher moisture and less favorable for those preferring 
drier habitats.  Changes in understory vegetation could also influence the abundance and 
species composition of common wildlife species.  Maintenance of earthen berms associated with 
roads, canals, or other infrastructure would periodically disturb these areas and the organisms 
residing there.  Impacts of maintenance activities on common wildlife would generally be less 
than significant in the short term and beneficial in the long term, assuming that maintenance 
activities such as burning would not occur every year.  The disturbances associated with 
maintenance activities would occur in relatively small areas and be of short duration so that few 
individuals of common species would be affected at any one time.  Timing of these activities to 
minimize impacts on covered species, including breeding, would also minimize effects on 
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common species.  Maintenance would ensure that high value habitat remains for use by a 
variety of wildlife species. 
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Non-Covered Sensitive Species.  Effects of management activities on non-covered sensitive species 
would be similar to those described for common wildlife.  In addition, marsh management 
actions implemented in conservation areas within California would be designed to avoid 
mortality of fully protected species.  Impacts of maintenance activities on non-covered sensitive 
species would be less than significant because measures to minimize effects on covered species 
that could be in the same area would also protect the non-covered species.     

Covered Species.  Removal of saltcedar and giant cane would have the potential to disturb 
covered species through noise and human presence as described for wildlife.  Periodic burning 
and other management methods to maintain the marsh would have intermittent, short-term 
(less than 1 year) impacts on covered species and would maintain habitat preferred by these 
species.  Maintenance activities, other than water level control, would have intermittent effects 
on species using backwaters.  Maintenance activities would have less than significant impacts on 
covered species because all such activities would be planned and timed to avoid or minimize 
impacts on covered species.  This includes avoiding the breeding season for covered species, 
such as the Yuma clapper rail, to the maximum extent feasible.  Managing water levels in 
marshes for selected species (e.g., Yuma clapper rail and California black rail) would have 
beneficial impacts on those species, as well as other marsh species of plants and animals.  
Managing water levels would result in little habitat disturbance and would help maintain 
marsh vegetation and preferred habitat conditions, such as water depth, for covered species.     

Summary.  Overall, the long-term impacts of maintenance activities would be less than significant 
or beneficial for biological resources.  Short-term impacts of maintenance activities would be less 
than significant because the actions taken would not have substantial adverse effects on covered 
species or their habitats due to implementation of measures to minimize or avoid such effects.  
Take of covered species would be evaluated through monitoring and analysis of the data 
collected as described in the Conservation Plan.  The frequency and extent of maintenance 
activities would be regulated through adaptive management so that take levels established in 
the 10(a)(1)(B) permit are not exceeded.  These measures would also minimize impacts on other 
species present.  In addition, voluntary Implementation Measures, discussed below, would be 
used to further reduce potential, less than significant impacts to non-covered sensitive species.   

IMPACTS OF POPULATION ENHANCEMENT MEASURES 

Impact BIO-8: Population enhancement activities for covered fish and bird species could 
adversely affect existing individuals or populations of covered or sensitive species.  
Population enhancement activities include rearing and release of covered fish (bonytail and 
razorback sucker) and control of predatory non-native aquatic species (primarily fish) before 
their release.  Population enhancement activities for covered birds include installation of nest 
boxes for cavity nesting birds (e.g., elf owl, gilded flicker, and Gila woodpecker) and control of 
brown-head cowbird nest parasitism.   

Vegetation.  Population enhancement for covered fish and bird species would have essentially 
no impacts on vegetation. 
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Common Wildlife.  Release of covered fish species raised in a hatchery to habitats established for 
rearing them would alter the ecology of the aquatic habitat through the foraging activities of 
these fish as well as provide prey for predatory fish, reptiles, and amphibians.  The bonytail 
feeds primarily on insects, while the razorback sucker feeds on the bottom eating vegetation 
and bottom ooze.  Consequently, foraging by the stocked covered fish primarily would affect 
lower trophic levels.  This would cause some competition with the non-native and non-covered 
native fish that feed on these same resources but would have essentially no effect on the 
populations of either type of fish through direct predation by the covered species.  Terrestrial 
ecology would also be affected to the extent that the stocked covered fish provide prey for 
piscivorous (fish-eating) birds.  How much benefit the birds receive would depend on the 
number of fish stocked as well as their susceptibility to predation at each life stage by birds.  
The benefits are likely to be minor.  Establishment of more natural aquatic community 
interactions would also benefit other native aquatic species (both invertebrates and vertebrates).  
Removal of non-native piscivorous fish and non-native amphibians before release of the 
covered fish has the potential to incidentally and adversely affect native (non-covered) aquatic 
invertebrates, reptiles, amphibians, and fish that are also present in the treatment areas through 
habitat disturbances, stress, or direct mortality during the non-native removal process.  BMPs 
and all applicable permits would be followed for predator control to minimize such effects, 
resulting in less than significant impacts.   
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Installation of nest boxes and control of brown-headed cowbird nest parasitism for covered bird 
species would result in temporary and localized disturbances in wildlife habitat.  These 
disturbances would have less than significant impacts on common wildlife due to their 
intermittent occurrence, limited area of disturbance, and implementation of measures to 
minimize impacts on covered species that would also protect common wildlife. 

Non-Covered Sensitive Species.  Several non-covered sensitive bird species prey upon fish and 
could potentially benefit from foraging on the stocked covered fish species.  Those piscivorous 
bird species that are uncommon to rare visitors would receive negligible benefits while common 
species (e.g., double-crested cormorant, belted kingfisher) could receive minor benefits.  
Installation of nest boxes and control of brown-headed cowbird nest parasitism for covered 
species would cause a temporary disturbance in the habitat.  Impacts on non-covered sensitive 
species would be less than significant because the measures to reduce impacts on covered species 
would also protect non-covered species and the area of disturbance would be small and of short 
duration. 

Covered Species.  Establishment of more natural aquatic community interactions would be 
beneficial to the covered species by providing habitat more like that in which they evolved.  
Although non-native predatory species removal would occur before the covered fish species are 
stocked, such efforts are unlikely to eradicate all of the non-natives, particularly in riverine or 
reservoir habitats where isolation of an area for covered species is not feasible.  Loss of some 
stocked covered fish due to predation by non-native species would at least partially reduce the 
benefits of the stocking.  Incidental capture of some individuals of the stocked fish by fishermen 
angling for non-native game fish would also be an adverse effect on the stocked fish 
populations.  Although loss of stocked covered species to predation by non-natives and to 
fishermen would have an adverse effect on the stocked fish populations, this would not be an 
impact of the proposed action.  In the most likely case, predator removal prior to stocking 
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should reduce predation losses, and fishermen are not likely to target these species, which are 
not prized game fish.  Overall, the stocking is expected to benefit the covered fish species.  
Installation of nesting boxes in riparian woodlands and cowbird control activities would result 
in a temporary disturbance in the habitat due to human presence and noise associated with the 
activity.  Use of avoidance and minimization measures in the Conservation Plan would result in 
less than significant impacts on covered species.  These actions would benefit the bird species in 
the long term by increasing nesting habitat and reproductive success. 
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Summary.  Overall, long-term impacts on covered species would be beneficial, while short-term 
impacts resulting from disturbances due to enhancement activities would be less than significant.  
Nonetheless, voluntary Implementation Measures, discussed below, would be used to reduce 
potential, less than significant impacts to non-covered sensitive species.   

IMPACTS ON WETLANDS AND WATERS OF THE U.S. 

Impact BIO-9:  Native land cover type establishment and maintenance could temporarily 
affect wetlands and waters of the U.S.  To establish habitat mosaics, marsh, backwaters, 
cottonwood-willow, and honey mesquite land cover may be established or enhanced 
immediately adjacent to existing wetlands and waters protected under section 404 of the CWA.  
Enhancement of existing backwaters would require activities within wetlands and waters of the 
U.S., while expansion of marshes by excavation of immediately adjacent uplands would place 
activities next to wetlands or waters of the U.S.  Consequently, land cover type establishment-
related activities (e.g., grading) could result in temporary disturbances to adjacent wetlands and 
waters and to their associated vegetation and wildlife.  Enhancement/enlargement activities in 
existing backwaters would temporarily disturb wetlands and waters of the U.S. and their 
associated vegetation and wildlife (see Impact BIO-6).  Future actions to maintain established 
marshes and backwaters (e.g., dredging, burning) could have similar impacts on wetlands and 
waters at intervals (see Impact BIO-7).  Any activities in wetlands and waters of the U.S. would 
be conducted in accordance with all applicable permits for such activities on a site-specific 
basis.  Therefore, the temporary impacts associated with backwater enhancement would be less 
than significant.  

Summary.  Overall, long-term beneficial impacts would offset the temporary, less than significant 
impacts.   

Implementation Measures 

The following Implementation Measures would, to the extent practicable, be employed to avoid 
and minimize potential impacts on non-covered sensitive species that could be associated with 
implementation of the LCR MSCP conservation measures.  While not required to mitigate any 
identified significant impacts, these measures would be implemented on a voluntary basis to 
reduce potentially adverse impacts to non-covered sensitive species resulting from 
implementation of the Conservation Plan. 

IM-1:  To the extent practicable, avoid and minimize impacts of implementing the LCR 
MSCP Conservation Plan on non-covered sensitive species.  To the extent practicable, 
establishment and management of LCR MSCP-created habitats would avoid removal of existing 
cottonwood-willow stands, honey mesquite bosques, marsh, and backwaters to avoid and 
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minimize impacts on habitat they provide for sensitive species.  Temporary disturbance of 
sensitive species habitats, however, may be associated with habitat creation and subsequent 
maintenance activities (e.g., controlled burning in marshes and removal of trees to maintain 
succession objectives).  LCR MSCP conservation measures that could result in such temporary 
disturbances would, to the extent practicable, be designed and implemented to avoid or 
minimize the potential for disturbance. 
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IM-2:  To the extent practicable, avoid disturbance to non-covered sensitive species’ 
important habitat areas.  Lands under consideration for acquisition as conservation areas 
would be surveyed to determine if sensitive species habitats (e.g., high density use areas) are 
present.  If present, important habitat areas would be delineated and, to the extent practicable 
and consistent with LCR MSCP biological goals and objectives, LCR MSCP conservation areas 
would be designed to avoid removal of the important habitats.   

IM-3:  To the extent practicable, avoid and minimize disturbance of non-covered sensitive 
species during the breeding season.  To the extent practicable, activities associated with 
establishment and management of conservation areas would not be implemented during the 
breeding season of sensitive species that are present in conservation areas to prevent injury or 
mortality of eggs and young birds unable to avoid these activities.  

Mitigation Measures 

BIO-1 Conduct site-specific surveys for non-covered sensitive species during selection of land 
cover type establishment or enhancement (e.g., existing backwaters) areas and, if any are 
found, then implement measures appropriate for the specific site and species to avoid or 
minimize impacts to the extent feasible without causing impacts on covered species.  
These may include measures specified in the Conservation Plan to avoid or minimize 
potential effects on covered species (e.g., scheduling to avoid breeding times).  (Addresses 
Impact BIO-6)   

Residual Impacts 

Residual impacts of Impact BIO-6 would be less than significant with implementation of 
Mitigation Measure BIO-1 since the Conservation Plan contains adequate measures to avoid or 
minimize impacts on non-covered sensitive species, as well as covered species.   

3.4.2.2 Alternative 2: No Action Alternative 

Under the no action alternative, it is likely that conservation measures similar to those included 
in the proposed action would be implemented because compliance with the ESA still would be 
required for the covered activities, although some conservation could occur in the off-site 
conservation areas (as described in section 3.4.2.4 below), as well as along the LCR.  Impacts 
BIO-2 through BIO-9 generally apply to this alternative since it is likely that conservation 
measures similar to those included in the proposed action would be implemented.  Impacts 
BIO-10 and BIO-11, discussed in section 3.4.2.4, also would apply because some conservation 
could occur along the Virgin and Muddy rivers and could affect native fish species.  Under this 
alternative, compliance and permit requirements would be implemented on a case-by-case 
basis, unlike the proposed action.  The expected differences between this alternative and the 
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proposed action, in addition to those impacts related to native fish along the Virgin and Muddy 
rivers, are as follows: 
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• The fund for projects to protect and maintain existing native habitat would not be 
provided; thus, there likely would be a reduction in the overall availability of habitat for 
all sensitive species along the LCR due to a loss of habitat that would have been 
preventable through the funding of pending projects. 

• Implementing individual project mitigation programs would not be likely to provide the 
regional wildfire suppression and law enforcement funding proposed in the 
Conservation Plan, which would result in less protection for habitat for all sensitive 
species. 

• The absence of coordinated monitoring and adaptive management among individual 
mitigation programs would create more uncertainty in the success of habitat 
establishment and maintenance, which would likely reduce the benefits to covered 
species. 

• The increased number and reduced size of mitigation sites that would result from 
individual projects would have reduced benefits for species due to limitations on site 
design criteria, such as inadequate patch sizes to meet territorial needs of species, 
increased edge effects, and inability to develop integrated mosaics of habitat to provide 
all of the constituent elements of each species’ habitat.  This primarily would reduce the 
benefits to the bird species that use the cottonwood-willow and honey mesquite habitat 
types, but also could affect marsh birds. 

• The smaller size of mitigation sites required as mitigation for individual projects would 
result in limitations on site selection criteria and would likely cause the mitigation to be 
located in more developed areas where land has been subdivided.  Site selection would 
be focused more on the proximity to the implementing entities’ facilities and less on 
proximity to existing land cover types that provide habitat for covered species or other 
mitigation sites.  This would reduce the benefits provided to the covered species, 
particularly bird species. 

• The establishment of a larger number of smaller-sized mitigation projects would result 
in increased need for infrastructure (access roads and irrigation pipelines/canals and 
pump facilities), which would likely cause additional air quality and noise impacts from 
maintenance and operations, as well as physical disturbances to species from these 
activities.  This would increase adverse impacts on all terrestrial sensitive species.   

Mitigation Measures  

Mitigation measures would be developed as appropriate in the course of project-specific 
environmental reviews.  If significant impacts are identified, mitigation measures similar to 
those identified in this EIS/EIR (Mitigation Measures BIO-1 and BIO-2) could be 
implemented.  Developing and implementing such mitigation measures is outside the authority 
of the lead agencies and is beyond the scope of this EIS/EIR.   
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Residual Impacts 1 
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Residual impacts would be less than significant because mitigation measures are available that 
would reduce or avoid significant impacts to biological resources.   

3.4.2.3 Alternative 3: Listed Species Only 

Impacts BIO-2 through BIO-9 apply to this alternative.  This alternative would provide 
coverage only for those species listed under the ESA, and would differ from the proposed 
action in that no honey mesquite and less acreage of cottonwood-willow (4,455 acres) and 
marsh (382 acres) land cover would need to be established to provide covered species habitat.  
The ecosystem-wide benefits of establishing these habitats would be incrementally less than 
those of the proposed Conservation Plan, although still they would still occur.  All impact 
avoidance and minimization measures that are part of the Conservation Plan would apply to 
this alternative.   

Mitigation Measures 

Mitigation Measure BIO-1 applies to this alternative.   

Residual Impacts 

Residual impacts would be less than significant since the Conservation Plan contains adequate 
measures to avoid or minimize impacts on non-covered species, as well as covered species, 
impacts on native species would be minimized and populations would be retained in the 
backwaters, and the wetlands disturbed or lost would be replaced at a ratio that offsets the 
temporal loss.   

3.4.2.4 Alternative 4: Off-Site Conservation  

As noted in section 3.9, Hydrology, a hydraulic connection exists between flow in the Bill 
Williams River and groundwater in the alluvium along the river.  The establishment of land 
cover types that provide new habitat for covered species along the Bill Williams River on 
existing agricultural lands may result in a change in groundwater flow availability for existing 
land cover types downstream.  The extent of change in groundwater flow would be dependent 
on the amount of water used to establish the new vegetation versus what is currently used for 
the agricultural operations.  As described in section 2.1.4.2, the use of existing appropriative 
water rights for LCR MSCP conservation projects ensures that the water use is in compliance 
with Arizona law, under which the Bill Williams River is fully appropriated.  Through the use 
of water from these sources, implementation of the Conservation Plan would not increase the 
amount of water used from the Bill Williams River.  Irrigating newly developed land cover 
types to provide habitat for covered species in this off-site conservation area could, however, 
result in a continuation of unquantified adverse impacts on groundwater flow to the existing 
habitats on the Bill Williams River NWR resulting from the ongoing agricultural operations if 
the new habitat require a similar amount of water as the ongoing operations.   

Impacts BIO-2 through BIO-9 would generally apply to Alternative 4, although the locations of 
most beneficial and adverse effects would differ.  As described in section 2.1.4, Alternative 4 
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includes the same measures that are part of the proposed action, although habitat establishment 
and enhancement measures (with the exception of those relating to fish) would occur at 
locations to be determined along the lower Virgin and Muddy, lower Bill Williams, and lower 
Gila rivers.  These measures would be undertaken in areas that are of low biological value and 
not likely to be currently occupied by covered species as described in the Conservation Plan.  
The impacts of implementing components of the Conservation Plan at these locations would be 
similar to those of the proposed action but may be lower in cases where covered species are not 
present.  Impacts on non-covered sensitive species, however, would likely be similar.  Habitat 
maintenance and certain types of conservation actions would continue along the LCR mainstem 
as identified in the Conservation Plan. 
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Impact BIO-10:  Land cover type establishment and maintenance activities could result in 
periodic short-term impacts on sensitive and common native fishes inhabiting the Virgin 
and Muddy rivers.  Land cover type establishment/enhancement- and maintenance-related 
activities would likely involve operation of equipment in or near channels occupied by sensitive 
and common native fish.  These activities would result in short-term harassment of individuals 
present in or near construction areas.  Operation of equipment to install or improve irrigation-
related infrastructure in or near channels could also affect individuals by releasing sediments, 
temporarily reducing water quality and increasing turbidity.  Impacts on non-covered sensitive 
species, such as the Virgin River spinedace, would depend on the specific location and type of 
activities conducted for vegetation establishment.  These impacts would be less than significant 
because they would be of short duration, would occur infrequently over the term of the LCR 
MSCP, and would be minimized through implementation of BMPs to minimize effects on water 
quality and turbidity.  In addition, since the Federally listed as endangered Moapa dace, 
woundfin, and the Virgin River population of the Virgin River chub are not addressed in the 
LCR MSCP HCP, implementation of conservation measures that could affect these species 
would require additional ESA compliance.  Impacts on those three species would be ensured to 
remain less than significant as a result of the terms and conditions that would be part of the BO(s) 
issued by the Service.   

Impact BIO-11:  Construction to establish/enhance native land cover types could result in the 
long-term loss or degradation of sensitive native fish habitats in the Virgin and Muddy 
rivers.  Sensitive native fish habitats could be lost or degraded if the establishment of land cover 
types and associated infrastructure results in long-term modification of river channels or flow 
conditions.  If this were to occur, the effects on fish habitat would be a significant impact but 
mitigable through the implementation of Mitigation Measure BIO-2, because restoration 
activities would be sited to avoid impacts to covered species and impacts of restoration 
activities would not increase impacts of existing baseline conditions (e.g., water diversions).  
Because the Federally listed as endangered Moapa dace, woundfin, and the Virgin River 
population of the Virgin River chub are not addressed in the Conservation Plan, 
implementation of proposed conservation measures that could affect these species would 
require additional ESA compliance before the actions could be implemented.   

Mitigation Measures  

Mitigation Measure BIO-1 applies to this alternative.   
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BIO-2 Design site-specific land cover type establishment plans to avoid and minimize potential 
effects on sensitive native fish habitats along the Virgin and Muddy rivers.  Preparation 
of the design plans shall be coordinated with and approved by the Service as part of 
section 7 consultation.  If appropriate, design plans shall include measures to rehabilitate 
any affected habitat.  (Addresses Impact BIO-10) 
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Residual Impacts 

Residual impacts from Impact BIO-6 after the implementation of Mitigation Measure BIO-1 
would be less than significant since the Conservation Plan contains adequate measures to avoid 
or minimize impacts on non-covered species, as well as covered species; impacts on native 
species would be minimized and populations would be retained in the backwaters; and the 
wetlands disturbed or lost would be replaced at a ratio that offsets the temporal loss.  
Mitigation Measure BIO-2 would reduce Impact BIO-11 so that residual impacts would be less 
than significant because avoidance/minimization measures and rehabilitation of habitat would 
be part of the ESA consultation, which would ensure that restoration activities would be sited to 
avoid impacts to covered species and that impacts of restoration activities would not increase 
impacts of existing baseline conditions (e.g., water diversions).   
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This section addresses potential impacts to cultural resources from implementation of the 
proposed Conservation Plan and alternatives.  Cultural resources include, but are not limited to, 
prehistoric and historic sites, districts, buildings, structures, objects, etc., of importance to the 
study or appreciation of history, archaeology, architecture, other scientific disciplines, and/or 
that are valued by a cultural group or community.   

Impacts may be direct or indirect.  Direct impacts are those ground-disturbing activities that are 
directly associated with the implementation of the proposed action, including vegetation 
removal, revegetation, and periodic vegetation control, grading and contouring, trenching, 
dredging, and other land modifications associated with conservation area establishment, 
upgrading of existing infrastructure, and construction and maintenance of new infrastructure 
such as above-ground distribution canals, side channels, swales, berms, irrigation systems, and 
fish production and field facilities.  Other elements that can directly affect cultural resources 
include, for example, construction and use of staging areas, access roads, borrow pits, dredge 
disposal sites, and installation of barriers, covers, shields and other devices to control erosion 
and ensure that construction materials, equipment, and contaminants/pollutants do not enter 
watercourses.  Indirect impacts are here defined as bank erosion and other natural land-
disturbing processes that may inadvertently result from the functioning of the new and 
improved conservation areas.   

Federal Regulations 

Passage of the National Historic Preservation Act (NHPA) in 1966 established the Federal 
historic preservation program and made it the policy of the Federal government, in partnership 
with the states, local governments, Indian tribes, and private organizations and individuals, to 
preserve, protect, and manage cultural resources for “the inspiration and benefit of present and 
future generations” (16 U.S.C. 470-1, section 2[3]). 

Section 106 of the NHPA directs Federal agencies to take into account the effects of their actions 
on historic properties and to afford the Advisory Council on Historic Preservation an 
opportunity to comment with respect to the effects of the undertaking.  Implementing 
regulations for section 106 are found at 36 CFR 800, and establish the procedures Federal 
agencies must follow when assessing the effects of a proposed action on historic properties.  The 
term “historic properties” is defined at 36 CFR 800.16(l)(1) as “….any prehistoric or historic 
district, site, building, structure, or object included in, or eligible for inclusion in the National 
Register of Historic Places [NRHP]…[and] includes properties of traditional religious 
importance to an Indian tribe or Native Hawaiian organization that meet the National Register 
criteria.” 

To be eligible for listing on the NRHP, a cultural resource must be at least 50 years old 
(although there are exceptions) and must meet one or more of the eligibility criteria set forth at 
36 CFR 60.4 which state: 

The quality of significance in American history, architecture, archaeology, 
engineering and culture is present in districts, sites, buildings, structures, and 
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objects that possess integrity of location, design, setting, materials, workmanship, 
feeling, and association and (a) that are associated with events that have made a 
significant contribution to the broad patterns of our history; or (b) that are 
associated with the lives of persons that are significant in our past; or (c) that 
embody the distinctive characteristics of a type, period, or method of 
construction, or that represent the work of a master, or that possess high artistic 
value, or that represent a significant and distinguishable entity whose 
components may lack individual distinction; or (d) that have yielded, or may 
likely yield, information important in prehistory or history. 
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Cultural resources are evaluated for potential listing on the NRHP with reference to an historic 
context and associated research questions, in consultation with the SHPO and/or Tribal 
Historic Preservation Officer, tribes, and other interested organizations and individuals. 

Pursuant to Executive Order (EO) 13007 agencies must also consider the effects of their actions 
on the physical integrity of sacred sites, and access to and ceremonial use of such sites by Indian 
religious practitioners.  EO 13007 defines a “sacred site” as: 

…any specific, discrete, narrowly delineated location on Federal land that is 
identified by an Indian tribe, or Indian individual determined to be an 
appropriately authoritative representative of an Indian religion, as sacred by 
virtue of its established religious significance to, or ceremonial use by, an Indian 
religion; provided that the tribe or appropriately authoritative representative of 
an Indian religion has informed the agency of the existence of such a site. 

EO 13007 directs Federal agencies “…to the extent practicable, permitted by law, and not clearly 
inconsistent with essential agency functions,” to accommodate access to and use of such sites by 
Native American traditional religious practitioners, and to avoid affecting their physical 
integrity. 

Arizona Regulations 

Chapter 4.2 of the Arizona Revised Statutes addresses historic preservation issues.  While a 
specific historic preservation compliance process is not identified, the preamble to Article 1 
states: 

B. It is the intent of the legislature that this state, in cooperation with the political 
subdivisions of this state, Federal agencies, Indian tribes, and other persons…. 

2. Provide leadership in the identification and preservation of the prehistoric and historic 
resources of this state. 

3. Administer state owned, administered or controlled prehistoric and historic resources 
in a spirit of stewardship for the inspiration and benefit of present and future 
generations. 

Chapter 4.2, Article 1 goes on to assign responsibility for preservation of historic properties 
owned and controlled by the agency, to the chief administrator of each agency (section 41-861).  
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All state agencies are directed to cooperate with the SHPO in developing a program to locate, 
inventory, and nominate to the Arizona Register of Historic Places all properties under the 
agency’s ownership or control that appear to meet the criteria for inclusion on the register 
(section 41-862).  In the event a direct action or one assisted by a state agency will result in 
substantial alteration to or destruction of an historic property, state agencies are directed to 
initiate measures to document the property to the standards established by the state historic 
preservation officer (section 41-863).  And lastly, section 41-864 accords the SHPO 30 days: 
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…to review and comment on any plans of a state agency which involve property 
which is included on or may qualify for inclusion on the Arizona register of 
historic places, including any construction project, sale, lease, or acquisition of 
historic properties, to ensure that the prehistorical, historical, architectural or 
culturally significant values will be preserved or enhanced. 

California 

Section 15064.5 of the State CEQA Guidelines provides that a project may have a significant 
environmental effect if it causes “substantial adverse change” in the significance of an historical 
resource or a unique archaeological resource.  Historical resources are defined in State CEQA 
Guidelines section 15064.5 as any of the following: 

(1) A resource listed in, or determined to be eligible by the State Historical Resources 
Commission for listing in the California Register of Historical Resources (Pub. Res. 
Code §5024.1, Title 14 CCR, section 4850 et seq.). 

(2)  A resource included in a local register of historical resources, as defined in section 
5020.1(k) of the PRC or identified as significant in an historical resource survey 
meeting the requirements of section 5024.1(g) of the PRC, shall be presumed to be 
historically or culturally significant.  Public agencies must treat any such resource as 
significant unless the preponderance of evidence demonstrates that it is not 
historically or culturally significant. 

(3)  Any object, building, structure, site, area, place, record, or manuscript that a lead 
agency determines to be historically significant or significant in the architectural, 
engineering, scientific, economic, agricultural, educational, social, political, military, 
or cultural annals of California may be considered to be an historical resource, 
provided the lead agency’s determination is supported by substantial evidence in 
light of the whole record.  Generally, a resource shall be considered by the lead 
agency to be “historically significant” if the resource meets the criteria for listing on 
the California Register of Historical Resources (Pub. Res. Code §5024.1, Title 14 CCR, 
section 4852), including the following: 

(A)  is associated with events that have made a significant contribution to the 
broad patterns of California’s history and cultural heritage; 

(B)  is associated with the lives of persons important in our past; 
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(C)  embodies the distinctive characteristics of a type, period, region, or method 
of construction, or represents the work of an important creative individual, or 
possesses high artistic values; or 
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(D)  has yielded, or may be likely to yield, information important in prehistory or 
history. 

The guidelines specify that a lead agency shall identify potentially feasible measures to mitigate 
significant adverse changes in the significance of an historical resource. The lead agency shall 
ensure that any adopted measures to mitigate or avoid significant adverse changes are fully 
enforceable through permit conditions, agreements, or other measures. 

The guidelines specify that if an archaeological site does not meet the criteria for being 
designated a historical resource, but does meet the definition of a unique archeological resource 
in section 21083.2 of the PRC, impacts to the site shall also shall be treated or mitigated.   

If an archaeological resource is neither a unique archaeological nor an historical resource, the 
guidelines indicate that effects of the project on those resources shall not be considered a 
significant effect on the environment. It shall be sufficient that both the resource and the effect 
on it are noted in the Initial Study or EIR, if one is prepared to address impacts on other 
resources, but they need not be considered further in the CEQA process. 

Nevada 

Nevada Revised Statutes (NRS) Chapter 383 addresses historic preservation and archaeology.  
NRS 383.021 provided for the establishment of the Office of Historic Preservation (OHP).  A 
specific historic preservation compliance process is not identified.  However, NRS 383.121 
states: 

1. All departments, commissions, boards, and other agencies of the state and its political 
subdivisions shall cooperate with the office [i.e., OHP] in order to salvage or preserve 
historic, prehistoric, or paleoenvironmental evidence located on property owned or 
controlled by the United States, the State of Nevada or its political subdivisions. 

2. When any agency of the state or its political subdivisions is preparing or has contracted 
to excavate or perform work of any kind on property owned or controlled by the United 
States, the State of Nevada or its political subdivisions which may endanger historic, 
prehistoric or paleoenvironmental evidence found on the property, or when any artifact, 
site or other historic or prehistoric evidence is discovered during the course of such 
excavation or work, the agency or the contractor hired by the agency shall notify the 
office and cooperate with the office to the fullest extent practicable, within the 
appropriations available to the agency or political subdivision for that purpose, to 
preserve or permit study of such evidence before its destruction, displacement, or 
removal. 
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3.5.1 Affected Environment 1 
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The “area of potential effects” (APE) of an undertaking is defined at 36 CFR 800.16(d) as “the 
geographic area or areas within which an undertaking may directly or indirectly cause changes 
in the character or use of historic properties, if any such properties exist.”  This section goes on 
to state “the [APE] is influenced by the scale of the undertaking and may be different for 
different kinds of effects cause [sic] by the undertaking.”  The APE considered in this EIS/EIR 
includes the planning area, which extends from the full pool elevation of Lake Mead to the SIB 
(applicable to Alternatives 1-3), as well as the lower reaches of the Virgin, Muddy, Bill Williams, 
and Gila rivers, which are addressed as part of Alternative 4.  For the purposes of the cultural 
resources identification and effects evaluation process, three buffer areas were defined around 
the lakes that extend for a distance of 1 mile to the landward side of the high surface elevation 
of Lake Mead, along with 0.25-mile buffers extending to the landward side of the high surface 
water elevation contours of Lakes Mohave and Havasu. 

The following discusses the nature and range of cultural resources recorded within the 
planning area and off-site conservation areas.  Areas chosen for conservation area establishment 
would be selected from one or more of the following categories: 

• Up to 30 potentially suitable conservation area sites that have been identified, surveyed, 
and evaluated by the LCR MSCP.  These include 36,500 acres of land initially believed to 
have potential for successful implementation of conservation measures.  These sites 
encompass lands situated on the historic floodplain of the Colorado River below the first 
river terrace/scarp;  

• Potential off-site conservation areas along the lower reaches of the Virgin, Muddy, Bill 
Williams, and Gila rivers; 

• Available agricultural lands; and 

• Other undeveloped areas. 

Although any or all of these area types may be selected for Conservation Plan implementation, 
the following discussion focuses on known and predicted resources within the 30 potential 
conservation areas because (1) they are located in all reaches of the LCR (Figure 2.1-10 and 
Table 3.5-1) and thus for programmatic purposes can be considered generally representative of 
the geographic distribution and range of cultural resource types that may occur within the 
planning area, and (2) Reclamation has initiated a comprehensive Class I inventory report to 
characterize these 30 areas in terms of known cultural resources and the nature, location and 
adequacy of previous cultural resource studies.  The focus on gathering and analyzing existing 
data, as opposed to conducting more intensive Class II (sample) or Class III (100 percent) field 
surveys, is appropriate given that the locations of specific areas where the conservation 
measures may be implemented, and the specific details of each project/action that might be 
undertaken, are not yet known.  Given the programmatic character of the LCR MSCP and the 
fact the LCR MSCP participants will be required to comply with environmental and historic 
preservation laws and regulations in effect at the time specific projects are planned and 
implemented, the Class I inventory was determined to be the appropriate study for present 
needs.  The Class I inventory study was initiated in 2000 and is still in draft form and 
unavailable for public distribution at this time, although the final Class I inventory report will 
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be submitted to the Arizona, California, and Nevada SHPOs, tribes, and other interested parties 
for their information and comment.   

1 
2 

3 
4 

Table 3.5-1.  Concordance Between Potential Conservation Areas  
within the LCR MSCP Planning Area and Off-Site Areas 

Reach 
Number Description Conservation Opportunity Areas 

(COAs) Covered 

1 Lake Mead full pool surface elevation of 1229’ to 
Separation Canyon 

Upper Lake Mead 
Lake Mead 
Lake Mead 1 Mile Buffer 

2 Hoover Dam to Davis Dam including Lake Mohave to 
full pool surface elevation of 647’ 

Lake Mohave 
Lake Mohave 0.25 Mile Buffer 

3 Davis Dam to Parker Dam including Lake Havasu to full 
pool surface elevation of 450’ 

Fort Mojave 
Topock 
Lake Havasu 
Lake Havasu 0.25 Mile Buffer 

4 Parker Dam to Adobe Ruin & USBR’s Cibola Gauging 
Station at RM 87.3 

North CRIT 
East CRIT 
East-Central CRIT 
West CRIT 
South CRIT 
Big Hole 
North Palo Verde 
South Palo Verde 
Cibola Valley Irrigation & 
Drainage District 
Palo Verde Oxbow 
Cibola (northern 75%) 

5 USBR’s Cibola Gauging Station at RM 87.3 to Imperial 
Dam 

Cibola (southern 25%) 
North Imperial 
South Imperial 

6 Imperial Dam to the Northerly International Boundary at 
RM 32.1 

Laguna 
Yuma 

7 NIB to SIB Limitrophe 

n/a Lower Virgin River Virgin River 

n/a Lower Bill Williams River to Alamo Dam Bill Williams 
Planet Ranch 

n/a Lower Gila River Lower Gila River 

Preliminary results of the Class I inventory, however, do allow broad conclusions consistent 
with the programmatic data needs of this impact assessment.  That is, the available data are 
sufficient to identify the broad range and general location of resources that occur within the 
planning area and are sufficient to programmatically determine whether the implementation 
project could have a significant impact on cultural resources that meet criteria for listing on the 
NRHP, the Arizona Register of Historic Places, the California Register of Historic Places, the 
Nevada Register of Historic Places, or are otherwise considered unique, important, or 
significant by other Federal, state or local criteria.   
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Further details regarding the Class I inventory, its data sources and other background 
information are provided in Appendix E.  Information provided in the draft Class I inventory 
report serves as the basis of the following discussion.   
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3.5.1.1 Lower Colorado River 

Cultural/Historical Setting  

The LCR is now, as it was in the past, a reliable water source capable of supporting lush stands 
of vegetation and a wide variety of fish, birds, and other wildlife.  Valleys and canyons along 
the course of the river and its tributaries are oases in an otherwise harsh desert, and there is 
little doubt they have been inhabited since Late Pleistocene times.  Generally speaking, 
archaeological research along the River and its tributaries has been hampered by a lack of 
stratified sites and sites containing datable materials, and as a result, much of what is known of 
the sequence and character of the cultural groups that occupied the region during the 
prehistoric period has been extrapolated from surrounding or more distant areas whose culture 
histories are better known.  Definitive evidence for continuous occupation of the floodplain and 
rocky canyons along the Colorado River since the Late Pleistocene is lacking, however.  Notable 
exceptions to this general rule include the excavations conducted by Schroeder and others at 
Willow Beach below Hoover Dam (Baldwin 1948; Harrington 1937; Schroeder 1961), Harrington 
and Wheeler’s work at sites the Muddy and Virgin River valleys prior to their submersion 
beneath the waters of Lake Mead (as summarized in Shutler 1961), and Lyneis’ later work in the 
same area (e.g., Lyneis 1992).  Current understanding of the prehistoric occupation along the 
LCR and its tributaries is summarized in a number of overviews and project specific reports 
including Altschul et al. (1994, 2002), Cordell (1984), Ezzo (1994a and b), Ezzo and Altschul 
(1993), Hoffman (1984), Huber and Ezzo (1995), McGuire and Schiffer (1982), Sterner and 
Bischoff (1997), Stone (1991), Swartout (1981a and b), Swartout and Drover (1981).   

General summaries concerning historic period exploration and settlement of the area include 
Hague (1978), Schneider and Altschul (2000), Sterner and Bischoff (1997), Stone (1991), and 
Warren et al. (1981).  Tribes with traditional and historical ties to the lower Colorado River and 
its tributaries under consideration here include: the Southern Paiute, Hualapai, Mohave, 
Colorado River Indian Tribes, Chemehuevi, Yavapai, Quechan, Cocopah, Hopi, Zuni, and 
Navajo tribes.  Summaries of ethnographic information concerning these and other 
Southwestern and Great Basin tribes can be found in Ortiz (1983) and D’Azevado (1986), 
respectively. 

Previous Cultural Resource Inventories within the LCR MSCP Planning Area 

Examination of the 80+ 7.5’ U.S. Geological Survey (USGS) quadrangles covering lands 
encompassed by the 30 potential conservation areas indicates numerous cultural resource 
inventories have been conducted around Lakes Mead, Mohave, and Havasu, and along the 
corridor of the LCR.  For the most part, these inventories have been performed in support of the 
section 106 compliance process and are limited in scope, covering only a small percentage of the 
total land area encompassed by the potential conservation areas.  Survey coverage is generally 
spotty, with a tendency for recent inventories to be concentrated in the vicinity of developed 
recreation areas and other facilities around the lakes, and in areas around developed population 
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centers and recreation areas along the river corridor, with little inventory occurring on the 
floodplain in intervening areas.  While numerous inventories have been conducted in upland 
areas along the river corridor, Class III (100 percent) inventory of locations on the historic 
floodplain itself has been extremely limited.  Class III inventories in upland areas bordering the 
historic floodplain of the Colorado River have resulted in the identification of numerous 
prehistoric sites.  In contrast, Class III inventories performed on the historic floodplain seem 
rarely to result in the identification of prehistoric or historic cultural resources.  More detail 
regarding this issue is provided in the Previously Recorded Sites Within and Adjacent to the 
Planning Area discussion below.     
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Government Land Office Resources within the Planning Area 

The Class I records search included Government Land Office (GLO) township survey plats on 
file at BLM offices in Arizona, California, and Nevada.  GLO township survey plats and 
surveyors notes frequently make reference to various cultural features present in an area at the 
time the township was being platted or re-surveyed (some townships in areas along the lower 
Colorado River were first platted over 100 years ago).  GLO township survey plats can thus be a 
good source of information regarding the kinds of historic period cultural resources that might 
be present in an area.  In some cases, GLO surveyors also noted the presence of prehistoric 
cultural resources including ruins, petroglyph sites, and “Indian trails.”  

In excess of 566 GLO resources were identified during the examination of the GLO township 
survey plat maps.  Table 3.5-2 lists the number of GLO resources identified in each of the 
potential conservation areas.  In some cases roads and fences occurred with such high frequency 
it would have been prohibitively time consuming to individually number and describe them.  In 
these cases researchers assigned a single number to roads or fences that were relatively short in 
length.  In other cases, one or more cultural features on an old township plat was labeled as a 
cluster or group of houses or other types of structures, making it impossible to derive a count of 
the specific kinds of resources present at that particular location.  As a result of these factors, the 
GLO resource counts provided in Table 3.5-2 should be taken to reflect the minimum number of 
GLO resources present within a particular area.   

A wide variety of historic features were identified on GLO township plat maps within areas 
covered by the planning area.  Roads/highways (n=198+) are the most frequently noted historic 
features on the GLO plat maps.  Structures used for habitation (shacks, cabins, houses, ranches, 
camps) occur with the next highest frequency (n=77+), followed by fences (n=59+), 
fields/cultivated fields/fenced fields and lots (n=46+), mining claims and physical features 
associated with mining (e.g., mills, shafts, etc.; total n=44+) other types of structures (including 
sheds, a “pumping pump,” wells, windmills, monuments, a pumping plant, a barn, a pipeline, 
and a bridge; n=29), desert land claims and a forest lien claim (n=25), and ditches (n=21).  Other 
GLO resources noted as occurring within the potential conservation areas include trails (n=17, 
including 3 noted as “Indian trail”), railroads (n=8, with the Southern Pacific Railroad occurring 
in at least 3 potential conservation areas thus reducing the actual number of railroads to 5), 
canals (n=8), corrals (n=7), townsites and resorts (n=6, including St. Thomas, Callville, El 
Dorado, Doudville, Norton’s Landing, and La Paz), telephone and telegraph lines (n=5), 
military and hay and wood reservations (n=5; actual count is 3 owing to the occurrence of Fort 
Mohave and its hay and wood reservation in 2 Potential conservation areas; the other military 
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Table 3.5-2.  Summary of Previously Recorded Sites and GLO Resources Within the Potential 
Conservation Areas within the Planning Area and Off-Site Areas 

1 
2 

Reach No. COA Name Number of GLO Resources 
Identified 

Number of Previously 
Recorded Sites 

1 Upper Lake Mead 0 22 
 Lake Mead (inundated) 58 93 
 Lake Mead 1 Mile Buffer 31 245 

2 Lake Mohave (inundated) 35 128 (47)* 
 Lake Mohave 0.25 Mile Buffer 7 89 

3 Fort Mojave 8 34 
 Topock 98 18 
 Lake Havasu (inundated) 30 7 
 Lake Havasu 0.25 Mile Buffer 4 20 

4 North CRIT 3 0 
 East-Central CRIT 24 5 
 West CRIT 17 4 
 East CRIT 55 4 
 South CRIT 6 0 
 Big Hole 1 0 
 North Palo Verde 1 7 
 South Palo Verde 4 0 
 Cibola Valley Irrigation & 

Drainage District 
19 1 

 Palo Verde Oxbow 2 6 (0)** 
 Cibola 57 17 (5)** 

5 North Imperial 15 21 (4)** 
 South Imperial 5 20 (1)** 

6 Laguna 0 24 (18)** 
 Yuma 9 17 (11)** 

7 Limitrophe 1 6 (5)** 
n/a Lower Virgin River 4 26 
n/a Bill Williams 22 2 

 Planet Ranch 47 4 
n/a Lower Gila River 3 2 
All Totals for LCR MSCP APE 566 822 (674) 

*Number in parentheses represents the number of sites that would be present were features within sites assigned 
separate site status by Baldwin to be grouped into single sites. 
**Number in parentheses represents the number of sites within a particular COA following elimination of sites for 
which no information is available, and Imperial County GLO point plots, which are better treated as GLO resources, 
not known site locations. 
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feature is Old Fort Callville, now submerged beneath the waters of Lake Mead), ferries (n=3, 
including Gregg’s and Bonelli’s and one unnamed), salt mines (n=2), a cemetery (at El Dorado 
which was moved to Nelson’s Landing prior to the inundation of El Dorado by the rising 
waters of Lake Mohave); and 6 natural features (including a named rock/outcrop, seeps, 
springs, and hot springs).   
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Sites Listed on the NRHP Within or in Close Proximity to the Planning Area 

During the course of the Class I records search the National Register Information System was 
queried to determine if any sites listed on the NRHP fall within or in close proximity to the 
planning area.  A total of eight sites were found listed on the register (see Table 3.5-3).  Two of 
these, Pueblo Grande de Nevada (26CK7; better known as “Lost City”) and Hoover Dam (which 
has been designated a National Historic Landmark), fall within the Lake Mead and Lake Mead 
1 Mile Buffer Potential conservation areas.  Lost City is located on lands managed by 
Reclamation and the NPS, while Hoover Dam is operated and maintained by Reclamation.  
Two other sites, the Willow Beach Gaging Station and the Homestake Mine (26CK3126) are 
located in the Lake Mojave 0.25 Mile Buffer conservation opportunity area on lands managed 
by the NPS.  The Ripley Intaglios are located on the east side of the Colorado River about 10 
miles south of Blythe (Holmlund 1993).  The site is located on the first terrace overlooking the 
historic floodplain of the Colorado River, so is situated adjacent to but not within the APE of the 
Conservation Plan.  The Ripley Intaglios are individually listed, but also contribute to a larger 
thematic nomination encompassing many of the ground figure groups located along the lower 
reaches of the Colorado and Gila rivers.  The Ripley Intaglios themselves are located on 
Reclamation withdrawn lands and lands administered by the BLM Yuma Field Office 
(BLMYFO).  The Martinez Lake/Fisher Landing Site (AZ X:3:13) is a large prehistoric site 
located in an elevated position on a knoll near the eastern bank of the Colorado River.  The land 
on which the site is located is administered by the BLMYFO.  The Ocean to Ocean Bridge was 
the first highway bridge constructed across the Colorado River.  Constructed in 1915 by the 
Office of Indian Affairs, the bridge served as the river crossing for Highway 80 in Yuma, 
Arizona.  The area surrounding Yuma Crossing and Associated Sites has been designated a 
National Historic Landmark.  The Landmark boundaries straddle the Colorado River taking in 
the area surrounding the Quartermaster Depot and the Yuma Territorial Prison on the south, 
and the St. Thomas Yuma Indian Mission on the north.  Lands within the Landmark boundaries 
south of the river are administered by Arizona State Parks and the City of Yuma, while lands to 
the north of the river are managed by the Fort Yuma Quechan Tribe. 

Previously Recorded Sites Within and Adjacent to the Planning Area  

A majority of the site data received from the various repositories contacted during the records 
search is best considered “legacy data.”  Legacy data is here defined as information collected by 
professionals and amateurs that, in general, do not meet current Federal, state, or professional 
standards for site recording.  As a result, many site forms lack basic descriptive data, and most 
do not have accurate data regarding the NRHP eligibility of the resource.  Even in those cases 
where the recorder included an eligibility recommendation on the site form or in the body of 
the report, there is no indication in repository records whether or not the Federal agency, and  
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Table 3.5-3.  Historic Properties Listed on the NRHP that Fall Within or Immediately 
Adjacent to the Planning Area 

1 
2 

State County COA Name USGS Quad Property Name Managing 
Agency 

NV Clark Lake Mead & 
Lake Mead 
Buffer 

Overton, 
Overton Beach, 
Valley of Fire 
East 

Pueblo Grande de 
Nevada/Lost 
City/26CK7 

NPS/ 
Reclamation 

AZ/NV Mohave/Clark Lake Mead 
Buffer 

Hoover Dam Hoover Dam 
National Historic 
Landmark 

Reclamation 

AZ Mohave Lake Mohave 
Buffer 

Willow Beach Willow Beach 
Gaging Station 

NPS  

NV Clark Lake Mohave 
Buffer 

Davis Dam Homestake 
Mine/26CK3126 

NPS  

AZ La Paz/Yuma South CRIT & 
Big Hole 

Mule Wash Ripley Intaglios BLMYFO 

AZ Yuma South Imperial Imperial 
Reservoir 

Martinez 
Lake/Fisher 
Landing/AZ X:3:13 

BLMYFO 

AZ/CA Yuma/Imperial Yuma Yuma East Ocean to Ocean 
Bridge 

NRHP states 
“Local” 

AZ/CA Yuma/Imperial Yuma Yuma East Yuma Crossing & 
Associated Sites 
National Historic 
Landmark 

AZ State 
Parks/City of 
Yuma/Fort 
Yuma Quechan 
Tribe 

      

subsequently the SHPO or the Keeper of the Register, concurred with the recommendation.  As 
a result, there is no way to state with any certainty how many sites located within or in 
proximity to the planning area have been found eligible or potentially eligible for listing on the 
NRHP. 
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The criteria used to define what is and what is not a site have changed through time.  In the 
early days of section 106 compliance surveys, scatters of 2-3 artifacts were often recorded as 
sites and assigned permanent state site numbers.  Today, such scatters would be considered 
isolated occurrences and would not be entered into repository records with permanent site 
numbers.  To determine how many sites listed in the LCR MSCP database might actually be 
isolated artifacts or isolated occurrences would be prohibitively time consuming, thus for the 
purpose of this analysis it is assumed all resources listed in the database represent sites, with 
the exceptions described in the following paragraph.  Southeast Information Center records for 
Imperial County contain numerous site forms for linear features that appear in the surveyors’ 
notes accompanying the original GLO township plat maps.  These linear “sites” are commonly 
plotted as a point along a township grid line and are only cursorily described on the site form 
with a phrase from the surveyor’s notes (e.g., “cross trail bearing north and south”).  Since there 
is nothing in the Imperial County site records indicating any field reconnaissance has ever been 
performed to confirm the presence of physical remains of cultural features at the plotted 
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locations, these “sites,” like the GLO resources discussed above, are best viewed as being 
suggestive of the kinds of historic features that might be present in the planning area. 
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A total of 822 previously recorded sites appear in the LCR MSCP site database (Table 3.5-2).  If 
sites for which no data is available and Imperial County GLO point plot data are eliminated, the 
total number of sites falls to 755.  The actual number of sites present is even somewhat lower 
than this.  Many of the sites in the Lake Mohave and Lake Mohave 0.25 Mile Buffer potential 
conservation opportunity areas were recorded by Baldwin (1943, 1948) prior to construction of 
Davis Dam.  Field observations made by Reclamation and NPS cultural program staff regarding 
several sites recorded by Baldwin indicate he assigned separate site status to individual features 
within larger sites.  If one treats Baldwin’s site clusters as single sites, rather than several 
individual sites as they appear in the record, the number of sites in the Lake Mohave 0.25 Mile 
Buffer conservation opportunity area is reduced from 128 to 47, thus decreasing the total 
number of sites in the Conservation Plan APE as a whole to 674. 

Some general observations can be made with respect to the kinds of sites located within or 
adjacent to the potential conservation areas, and how these are distributed across the landscape.  
Lithic scatters, and lithic and ceramic scatters, have been recorded in virtually all the 
conservation areas.  Large concentrations of heat-altered rock believed to represent 
mescal/agave roasting features appear in the records for only the Upper Lake Mead, Virgin 
River, and Lake Mead One Mile Buffer potential conservation areas.  Rock rings, rock 
alignments, cleared circles and trails are common features in many of the potential conservation 
areas and are found in isolation or as features within larger sites.  Rock shelters exhibiting 
evidence of human occupation have been recorded in the Upper Lake Mead, Virgin River, Lake 
Mead and Lake Mead One Mile Buffer, and Lake Mohave and Lake Mohave 0.25 Mile Buffer 
potential conservation areas where there are rock formations conducive to shelter formation.  
Petroglyph sites have been recorded in the Lake Mohave, Topock, Lake Havasu, and Planet 
Ranch potential conservation areas; sites with pictographs occur only in the Upper Lake Mead 
area.  Ground stone quarrying and manufacturing sites occur only in the records for the Fort 
Mojave area.  Sites containing intaglios (also called geoglyphs, ground figures, and gravel 
features in the records) have been recorded in proximity to the Fort Mojave, Topock, Lake 
Havasu 0.25 Mile Buffer, and Cibola potential conservation areas.   

Historic site types recorded within and in proximity to the potential conservation areas include 
ruins of adobe and wood houses, rock cabins, tent pads, survey markers, mineral prospects, 
claim cairns, a mill, railroad grades, wagon roads, and trash dumps.  Numerous historic period 
sites occur in the vicinity of Hoover Dam that are associated with the construction and 
operation of the dam.  The vast majority of the historic period sites recorded in the South 
Imperial, Laguna, Yuma, Limitrophe, and lower Gila River potential conservation areas are 
irrigation facilities associated with the historic Yuma Irrigation Project and the Gila Project 
irrigation systems.  Overall, historic period site distribution is relatively random, with sites 
appearing in a variety of environmental and geomorphological contexts. 

As noted above, LCR MSCP project and site data are still in the process of being evaluated.  As 
a result, it is not possible at this time to provide generalized statements concerning the 
distribution of sites in the vicinity of Lakes Mead, Mohave, and Havasu.  The following 
discussion thus focuses on general observations concerning the distribution of prehistoric sites 
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along the Colorado River corridor.  Careful examination of site location maps accompanying the 
LCR MSCP Class I draft report indicates while a significant number of prehistoric sites have 
been recorded on terraces and ridges in upland areas immediately adjacent to and overlooking 
the historic floodplain, very few prehistoric sites have been recorded on the historic floodplain 
proper.  Where prehistoric sites have been documented on the floodplain they are described as 
occurring on geomorphological features such as sand dunes, ridges of very low relief, and low 
knolls, that are slightly elevated above floodplain sediments. 
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Lack of extensive Class III inventory coverage on areas of the historic floodplain of the Colorado 
River is a likely explanation for the low numbers of documented prehistoric and historic sites 
on the historic floodplain.  However, the results of recent research done in the vicinity of Yuma, 
Arizona, suggest an alternative explanation that is worthy of further testing in other areas along 
the river.  Examination of historic maps during archival work conducted in association with a 
series of cultural resource inventories near Yuma (i.e., Bischoff et al. 1998; Huber et al. 1998a 
and 1998b; Sterner and Bischoff 1998), indicated the river altered its course several times 
between the 1840s and 1950s, in one case meandering 2 miles across its floodplain.  Evaluation 
of geomorphological test trenches placed on the floodplain in areas behind the modern levees 
consistently revealed the presence of sedimentary deposits characteristic of a high energy 
fluvial environment (Sterner and Bischoff 1998; Huber et al. 1998a and 1998b).  Sediments laid 
down under high energy fluvial conditions are extremely unlikely to contain in situ cultural 
remains.  Inventory of several parcels on the historic floodplain of the Colorado River was also 
revealing.  Only recent trash was found on parcels located inside the levee system, while the 
earliest cultural materials identified on parcels outside but in close proximity to the levees, post-
dated levee construction.  Prehistoric cultural remains recorded during the inventories were 
confined to elevations on the first terrace above the historic floodplain.  The results of these 
inventories suggest there should be few prehistoric or historic sites on the historic floodplain of 
the Colorado River that will pre-date the construction of Hoover, Davis, and Parker Dams, 
and/or local levee systems.  The applicability of the results of the Yuma inventories to other 
areas along the river remains to be tested. 

Various authors (e.g., Stone 1991) have suggested the low frequency of occurrence of sites on 
the historic floodplain of the Colorado River might also be explainable by their burial.  Recent 
monitoring of trenching operations associated with construction of the North Baja Pipeline 
across the river and downstream from Ehrenberg, Arizona, resulted in the discovery of a 
number of subsurface lenses of charcoal and ash associated with lithic and ceramic artifacts.  
Preliminary examination of these deposits by a geomorphologist suggests they are associated 
with surfaces representing the first terrace above the historic floodplain that have been buried 
as a result of colluvial and sedimentary depositional processes (personal communication, R. M. 
Apple 2002).   

It is also possible many sites that may have been located on the historic floodplain of the 
Colorado River have been destroyed by historic period development.  Descriptions of the few 
prehistoric sites that have been recorded on the historic floodplain suggest such sites are 
relatively small, artifact densities are low, and cultural remains are restricted to surface 
contexts, thus they would be extremely susceptible to destruction by activities associated with 
urban development and intensive agriculture.  
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In summary, the draft Class I inventory suggests the following: 1 
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• Most areas have not been completely surveyed according to modern standards. 

• Nonetheless, a wide range of prehistoric and historic resources are known or predicted 
to occur within the planning area.  Many site types are non-randomly distributed, 
reflecting geographic variations in settlement and subsistence patterns.  

• Many sites are poorly documented because they were recorded before modern 
standards were the norm or because they were recorded from archival (GLO) sources 
and their existence has not been verified by field surveys.   

• The GLO data, therefore, are best considered as suggestive of the types of historic 
resources that might be present within the planning area. 

• Most intensive inventories have been conducted in upland areas adjacent to the 
potential conservation areas located in the historic floodplain.  These inventories have 
located numerous prehistoric sites, particularly on terraces adjacent to but above the 
floodplain. 

• In contrast, few intensive inventories have been conducted on the historic floodplain 
and these have located few prehistoric or historic cultural resources. 

• Existing data indicate that the low frequency of cultural resources found on the historic 
floodplain within the potential conservations areas is probably due to multiple factors:   

− In some places natural movements of the river channels probably have destroyed 
most resources that predate the early to mid-twentieth-Century construction of the 
Hoover, Davis, and Parker Dams and/or local levee systems.  

− In some areas geomorphic processes have buried first terraces and the archaeological 
sites located on them. 

− In some places, sites have been destroyed by historic and modern period 
development. 

Traditional Cultural Property Identification:  Consultations with Tribes 

As the lead Federal agency for environmental compliance activities associated with this action, 
Reclamation initiated government-to-government consultation with tribes early in the planning 
process.  Letters were sent to tribal leaders, and tribal natural resource and cultural resource 
specialists explaining the Conservation Plan.  The purpose of the Conservation Plan was 
explained, and the tribes on whose reservations activities might be implemented (i.e. the 
Hualapai, Fort Mojave Indian Tribe, CRIT, the Chemehuevi Tribe, the Fort Yuma Quechan 
Tribe, and the Cocopah Indian Community) were invited to become partners in the effort.  
Several meetings were later held with leaders of these tribes during which tribal representatives 
were able to express their general concerns and interests in the project.  In November 2000, 
Reclamation sent a certified letter to tribal leaders and tribal cultural resource specialists 
requesting information concerning traditional cultural properties (TCPs) that might be present 
in the potential conservation areas.  This letter was sent to the following tribes and 
communities: 
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Chemehuevi Tribe Hualapai Tribe 1 
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Cocopah Indian Community Kaibab Paiute Tribe 

Colorado River Indian Tribes Las Vegas Paiute Tribe 

Fort McDowell Mohave-Apache Community Moapa Paiute Tribe 

Fort Mojave Indian Tribe Navajo Nation 

Fort Yuma Quechan Tribe Paiute Tribe of Utah 

Gila River Indian Community Pueblo of Zuni 

Havasupai Tribe Yavapai Tribe 

Hopi Tribe 

Reclamation also sent the same letter to several interested parties including the Las Vegas 
Indian Center, the Pahrump Paiute Tribe, the Shivwits Band of Paiute, and the Southern Paiute 
Consortium.  Reclamation and representatives from Archaeological Consulting Services Ltd. 
followed up the November 2000 letter with phone calls to tribal leaders and tribal cultural 
resource specialists.  All tribal representatives declined to provide information concerning TCPs 
and sacred sites that might be located within the Potential conservation areas, indicating 
whether or not to disclose such information was better considered when more was known 
concerning where specific projects would be located and what the potential impacts might be.   

As part of the background research for the North Baja Pipeline Project Kirkish et al. (2000) 
prepared a general overview of the kinds of cultural resources typically of general concern to 
tribes in southern California.  Such resources include:  geoglyphs, trails, white quartz, “vision 
quest” and “prayer circles,” rock art (petroglyphs and pictographs), cleared circles, “spirit 
breaks” and “deflectors,” and cairns or shrines.  For more information concerning the 
importance of these kinds of resources the reader is referred to Ezzo and Altschul (1993), 
Kirkish et al. (2000), and Schnieder and Altschul (2000).  

3.5.1.2 Muddy River/Moapa Valley and Virgin River 

These river valleys are generally known to be sensitive for cultural resources.  Table 3.5-2 
indicates that four GLO resources have been documented from archival sources and 26 sites 
have been recorded in the off-site conservation area.   

3.5.1.3 Bill Williams River 

This river valley is likely sensitive for cultural resources, although few resources have been 
actually recorded so far.  Table 3.5-2 indicates that 69 GLO resources have been documented in 
the Bill Williams/Planet Ranch areas from archival sources, while field survey has resulted in 
the recordation of six sites within the off-site conservation areas.  The low numbers of recorded 
sites could reflect the lack of intensive survey or specific characteristics of the off-site 
conservation areas.   
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3.5.1.4 Lower Gila River 1 
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The Gila River is generally considered sensitive for cultural resources, although few resources 
have been documented in the specific location selected for off-site conservation.  Table 3.5-2 
indicates that three GLO resources have been documented from archival sources and field 
surveys have recorded two sites in the off-site conservation area.   

3.5.2 Environmental Consequences 

Significance Criteria 

In accordance with 36 CFR 800 (a)(1), an adverse effect to a historic property eligible for 
inclusion in the NRHP is found when “…an undertaking may alter, directly or indirectly, any of 
the characteristics of a historic property that qualify that property for inclusion in the NRHP in 
a manner that would diminish the integrity of the property’s location, design, setting, materials, 
workmanship, feeling or association.”  In accordance with CEQA, an impact on cultural 
resources would be considered significant if it adversely affects a resource listed in or eligible 
for listing in the NRHP, state registers, or is otherwise considered a unique, important or 
significant resource under relevant cultural resource laws, guidelines, and regulations.  In 
general, a project may have an adverse effect on a cultural resource if the resource would be 
physically damaged or altered, would be isolated from the context considered significant, or 
would be affected by project elements that would be out of character with the significant 
property or its setting. 

The American Indian Religious Freedom Act of 1978 establishes that it is the policy of the 
Federal government to “protect and preserve for American Indians their inherent right of 
freedom to believe, express, and exercise the(ir) traditional religions….” EO 13007 elaborates 
and strengthens the Act and directs Federal agencies to avoid adversely affecting “sacred sites.”  
Title 36 CFR 800 addresses the consideration of Native Americans and other interested parties 
in the process of evaluating impacts on cultural resources.  Specific impacts that would be 
considered adverse and significant are determined in consultation with such parties.  For 
present purposes, any action that could disturb or destroy archaeological sites, biological 
habitats, topographic features or other properties associated with Native American religious 
ceremonies would be considered adverse and significant. 

3.5.2.1 Alternative 1:  Proposed Conservation Plan 

Impacts 

Prior to implementing specific projects, LCR MSCP participants would be required to comply 
with the environmental compliance and historic preservation laws and regulations in effect at 
the time.  Current laws and regulations require agencies to identify cultural resources and to 
evaluate these for potential listing on Federal and state registers in consultation with the 
SHPOs, tribes, and other interested organizations and individuals.  Agencies are further 
required to assess the effects of an undertaking on those properties found eligible for listing on 
the NRHP, and to mitigate, in so far as is possible, adverse effects to those properties if they can 
not be avoided through project redesign or by other means.   
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Impact CULT-1:  Disturbance of the ground surface could directly or indirectly disturb or 
destroy significant archaeological or historical resources, particularly in undeveloped or 
previously undisturbed areas.  A number of the activities proposed for implementation in the 
Conservation Plan could result in adverse effects to historic properties if such are present in the 
area of a planned conservation project.  Controlled burns to remove undesirable vegetation can 
result in the destruction of perishable items (e.g., basketry, arrow and dart shafts, textiles, 
historic wooden structures, corrals, fences, etc.) that might be preserved in sites, and can cause 
lithics, ceramics, and the faces of rock art panels to spall.  Burning can also result in physical 
and chemical changes in some classes of artifacts that could prevent the use of some analytical 
techniques, such as thermoluminescence to date ceramics.  Vegetation removal using 
mechanical means can result in the destruction of the integrity of both surface and subsurface 
cultural deposits.  Dredging areas that have not been previously dredged could result in the 
destruction of buried cultural deposits, if such exist, and/or burial of sites at dredge spoil 
disposal locations.  Ground disturbing activities such as excavation of new channels, ditches, 
and shallow swales, creation of terraces and benches, and contouring and leveling areas for 
plantings, construction of water control structures, development of new access roads, etc., all 
have the potential to destroy surface and subsurface cultural deposits if any exist in the area of a 
project.  Construction and use of access roads, staging areas, and other ancillary facilities 
associated with construction and operations can also affect cultural resources in potential 
conservation areas and other project areas.   
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The potential for cultural resource impacts in agricultural areas would be similar to those in 
undeveloped areas, although the number of significant sites that might be affected might be 
lower due to prior disturbance from plowing, contouring, disking, and other agricultural 
practices that disturb the ground surface.   Such disturbances can destroy or reduce the integrity 
and information potential of some (but not all) types of sites.   

This impact would be significant but mitigable to less than significant with implementation of 
Mitigation Measure CULT-1.  

Impact CULT-2:  Cultural resources may be affected by unauthorized artifact collection 
during construction or by a lack of awareness of cultural resource mitigation measures on the 
part of construction personnel.  Construction workers may collect artifacts or unintentionally 
damage or destroy cultural resources unless they have a working knowledge of the nature and 
importance of cultural resources, laws preventing vandalism and artifact theft.  This impact 
would be significant but mitigable to less than significant with implementation of Mitigation 
Measure CULT-1.  

Mitigation Measures 

CULT-1:  One or more of the following mitigation measures shall be implemented (Addresses 
Impacts Cult-1 and Cult-2) 

1. Consult with the appropriate SHPO(s), tribes, and other interested parties, perform 
archival research, interview informants, and conduct cultural resource inventories 
during site-specific environmental review to identify any cultural resources that may be 
affected.  Consult with geologists, geomorphologists, and/or geophysicists to determine 
if there are areas that may contain buried cultural deposits and to determine the 
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appropriate methods/techniques for locating these.  Implement subsurface exploration 
activities as a part of the inventory and identification program. 
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2. Evaluate all identified cultural resources for potential listing on the NRHP or state or 
local registers with respect to applicable criteria and appropriate historic themes, 
research questions, and data requirements as identified in regional, local, and/or project 
specific historic contexts. 

3. Modify project design, if feasible, to avoid cultural resources found eligible for listing on 
the national, state, or local registers. 

4. When required (i.e., in California), consult with the SHPO, tribes, and other interested 
parties to develop and implement, prior to construction, a “Testing and Evaluation 
Plan” if “potentially significant” archaeological sites cannot be avoided through project 
redesign. 

5.  If an archaeological site eligible for listing on the national, state, or local registers of 
historic places cannot be avoided through project redesign, in consultation with the 
appropriate SHPO, tribes, and other interested parties, develop and implement a Data 
Recovery Plan.  If the eligible property is a building or structure, consult with the 
appropriate SHPO and other interested parties, and document the resource to the agreed 
to standards. 

 6. Develop a Cultural Resources Construction Monitoring Plan prior to construction if 
ground disturbance would occur within any areas of potential archaeological sensitivity.   

 7. In the event of an unanticipated cultural resource discovery during construction, re-
direct construction to other areas until the discovery has been documented by a 
qualified archaeologist and its potential significance evaluated in terms of applicable 
criteria.  Resources considered significant would be avoided or subject to a testing and 
evaluation program and/or a data recovery program as described above. 

8. If the project has the potential to discover or otherwise result in the excavation of Native 
American cultural items on Federal or tribal lands, then the appropriate Federal agency 
or agencies will initiate consultation with any known lineal descendants and relevant 
Indian tribes as per the Native American Graves Protection and Repatriation Act 
(NAGPRA).  Consultation would identify, among other things, procedures that would 
be followed in the event that project-related activities resulted in the excavation or 
discovery of Native American human remains on Federal or tribal lands.  If cultural 
resources or human remains were discovered on non-Federal or non-tribal lands, state 
and local laws would be followed. 

 9. Procedures that would be identified under item 8, above, would be incorporated into all 
archaeological testing and date recovery plans and the Cultural Resources Construction 
Monitoring Plan as appropriate. 

Residual Impacts 

Residual impacts would be less than significant because implementation of the mitigation 
measures noted above would ensure compliance with all regulatory requirements and the 
avoidance or recovery of significant cultural resources.   
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3.5.2.2 Alternative 2:  No Action Alternative 1 
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Under the no action alternative, it is likely that conservation measures similar to those included 
in the proposed action would be implemented because compliance with the ESA still would be 
required for the covered actions, although some conservation could occur in the off-site 
conservation areas (as described in section 3.5.2.4 below), as well as along the LCR.  Impacts 
CULT-1 and CULT-2 apply to this alternative, although the smaller size of the floodplains on 
the tributaries could limit the potential for agencies to redesign projects to avoid impacts to 
historic properties; thus the probability that such properties might be affected could potentially 
increase to the extent that conservation were implemented in the off-site conservation areas.  It 
is estimated that the no action alternative would develop fewer acres of conservation area than 
the proposed action, which would result in proportionately fewer cultural resource impacts.  
However, since the no action alternative would result in increased need for infrastructure, 
additional impacts to cultural impacts would result from the construction of these facilities.  
Thus, overall cultural resource impacts would be similar to those under the proposed action.   

Mitigation Measures 

Mitigation measures would be developed as appropriate in the course of project-specific 
environmental reviews.  If significant impacts are identified, mitigation measures similar to 
those identified in this EIS/EIR (Mitigation Measure Cult-1) could be implemented.  
Developing and implementing such mitigation measures is outside the authority of the lead 
agencies and is beyond the scope of this EIS/EIR.   

Residual Impacts 

Residual impacts would be less than significant because mitigation measures are available that 
would reduce or avoid significant impacts to cultural resources.   

3.5.2.3 Alternative 3: Listed Species Only 

Impacts CULT-1 and CULT-2 apply to this alternative.  The same types of impacts would occur 
as described for the proposed action, but the overall magnitude would be lessened since a 
smaller amount of conservation area would be established.   

Mitigation Measures 

Mitigation Measure CULT-1 applies to this alternative. 

Residual Impacts 

Residual impacts would be less than significant because implementation of the mitigation 
measures noted above would ensure compliance with all regulatory requirement and the 
avoidance or recovery of significant cultural resources.   

3.5.2.4 Alternative 4: Off-Site Conservation 

Impacts CULT-1 and CULT-2 apply to this alternative.  This alternative would contain the 
same elements as the proposed action (i.e., the number of acres subject to ground disturbing 
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activities is the same), except that establishment of upland land cover types and the 
establishment of marsh would be focused on the lower reaches of the Virgin, Muddy, Bill 
Williams, and Gila rivers.  The 360 acres of backwater establishment would still occur within 
the planning area.  Impacts of implementing this alternative generally would be similar to those 
of the proposed Conservation Plan, although the smaller size of the floodplains on the 
tributaries could limit the potential for agencies to redesign projects to avoid impacts to historic 
properties; thus the probability that such properties might be affected could potentially increase 
under this alternative.    
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Mitigation Measures 

Mitigation Measure CULT-1 applies to this alternative. 

Residual Impacts 

Residual impacts would be less than significant because implementation of the mitigation 
measures noted above would ensure compliance with all regulatory requirements and the 
avoidance or recovery of significant cultural resources.   
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A detailed analysis of energy and depletable resources was not performed because the 
proposed action and alternatives would have minimal impacts on these resources.  Diesel fuel 
would be required during construction and to operate some of the water pumps used for 
irrigation.  Electrical power would be required at the two potential field facilities and to operate 
other irrigation pumps.  The amounts of diesel fuel and electricity that would be required 
would be minor and not require an expansion of existing supplies.  

Hydroelectric power would not be adversely affected by the proposed action and alternatives 
because irrigation water for those sites that use Colorado River water would be released 
seasonally, as it is for agricultural uses.  Because it is likely that a number of the conservation 
area establishment sites would be located on agricultural land using the agricultural land’s 
water entitlement, it is likely that the timing and magnitude of water releases would be similar 
to those that currently exist.  Moreover, only a small amount of water would be required for 
irrigation of the conservation area establishment sites in relation to the total amount of water 
released for consumptive use on the LCR (about 48,800 af compared to the 7.5 maf total annual 
release).  (The actual release of water from Lake Mead in a given year is approximately 9.2 maf 
because of water delivered to Mexico).  Most hydroelectric power is produced at Hoover, 
Parker, and Davis dams, and even if no agricultural land were used, this amount would 
represent a negligible change to the dams' operations.  The 2003 Annual Operating Plan signed 
by the Secretary of the Interior, for example, shows an annual release of between 9,575,000 af 
and 9,305,000 af from Hoover Dam during calendar year 2003, depending on whether a Full 
Domestic Surplus or Normal determination is made.  This would result in the production of 
4.136 million kWh.  The proposed action and alternatives, even under worst-case conditions, 
would result in a less than 0.5 percent reduction in the amount of water released through 
Hoover Dam to generate hydroelectric power.   
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This section addresses the potential for the proposed action and alternatives to create 
disproportionate impacts on minority and low-income populations.  The Public Involvement 
Program (PIP) for the LCR MSCP provides opportunities for members of the low-income and 
minority communities that could be affected by the proposed action to participate in the LCR 
MSCP planning efforts.  These efforts are described in section 7.2. 

In 1994, the president issued Executive Order (EO) 12898, Federal Actions to Address 
Environmental Justice in Minority and Low-income Populations.  The objectives of the EO 
include developing Federal agency implementation strategies, identifying minority and low-
income populations where proposed Federal actions could have disproportionately high and 
adverse human health and environmental impacts, and encouraging the participation of 
minority and low-income populations in the NEPA process.   

Minority populations include all persons identified by the Census of Population and Housing to 
be of Hispanic or Latino origin, regardless of race, as well as non-Hispanic persons who are 
Black or African American, American Indian and Alaska Native, Asian, Native Hawaiian and 
Other Pacific Islander. 

Low-income populations are those that fall within the annual statistical poverty thresholds from 
the Bureau of the Census “Current Population Reports, Series P-60 on Income and Poverty.” For 
the purposes of this analysis, low-income populations are defined as persons living below the 
poverty level ($17,463 for a family of four with two children in 2000, adjusted based on 
household size and number of children), as reported by the Census (2000).  The Census Bureau 
uses a set of money income thresholds that vary by family size and composition to detect who is 
poor.  If the total income for a family or unrelated individual falls below the relevant poverty 
threshold, then the family or unrelated individual is classified as being “below the poverty 
level.”  The percentage of low-income persons is calculated as the percentage of all persons for 
whom the Bureau of the Census determines poverty status, which is generally a slightly lower 
number than the total population since it excludes institutionalized persons, persons in military 
group quarters and in college dormitories, and unrelated individuals under 15 years old. 

3.7.1 Affected Environment 

The planning area and the off-site locations are located within a large geographic region 
encompassing all or portions of seven counties, including portions of three California counties, 
portions of three counties in Arizona, and a portion of Clark County, Nevada.  Two types of 
data must be reviewed to evaluate environmental justice effects:  minority populations and 
income levels.  Information on population, demographic characteristics, and income for the 
seven counties in 2000 is provided in Table 3.7-1 below. 

Of the seven counties, Imperial County has the largest percentage of minority residents and the 
highest percentage of the population living below the poverty level, at approximately 80 
percent and 23 percent, respectively.  Mohave County has the lowest percentage of minority 
residents and the smallest percentage of the population living below the poverty level, at 
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approximately 16 percent and 14 percent respectively.  The other four counties have minority 
and poverty populations falling within the range identified for these two counties. 

1 
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4 

Table 3.7-1.  Total Population, Minority Population and Population  
Living Below Poverty in the Affected Counties, 2000 

County Total 
Population 

Minority 
Population 

Percent 
Minority 

Population 
Living Below 
Poverty Level 

Percent of 
Population 

Living Below 
Poverty Level 

La Paz, AZ 19,715 7,154 36.3 3,798 19.6 
Mohave, AZ 155,032 24,745 16.0 21,252 13.9 
Yuma, AZ 160,026 88,896 55.6 29,670 19.2 
Imperial, CA 142,361 113,872 80.0 29,681 22.6 
Riverside, CA 1,545,387 758,069 49.1 214,084 14.2 
San Bernardino, CA 1,709,434 960,210 56.2 263,412 15.8 
Clark, NV 1,375,765 548,423 39.9 145,855 10.8 
Total 5,107,720 2,501,369 49.0 707,752 13.9 

Portions of the area potentially affected by the proposed action and alternatives also consist of 
tribal lands associated with the Fort Mojave Indian Reservation; CRIT; and the Chemehuevi, 
Quechan (Fort Yuma Indian Reservation), Hualapai, Havasupai, and Cocopah Indian Tribes.  
Figure 1.1-1 identifies the locations of tribal lands. 
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Population and income data also were collected for the four specific areas within the counties 
that could be directly affected by construction related to the project:  the LCR planning area, 
and the three off-site conservation areas located along the Muddy and Virgin rivers, Bill 
Williams River, and lower Gila River (see Table 3.7-2). 

Table 3.7-2.  Total Population, Minority Population and Population Living Below the Poverty 
Level in the LCR Planning Area and Off-Site Locations, 2000 

Affected 
Environment Counties  Included Total 

Population 
Minority 

Population 
Percent 

Minority 

Population 
Living Below 
Poverty Level 

Percent 
Population 

Living 
Below 

Poverty 
Level 

Planning Area La Paz, Mohave, 
Yuma, Imperial, 
Riverside, San 
Bernardino, Clark 

105,756 60,491 57.2 22,330 21.1 

Muddy and 
Virgin Rivers 

Clark 4,656 567 12.2 353 7.6 

Bill Williams 
River 

La Paz, Mohave 713 86 12.1 77 10.8 

Lower Gila 
River 

Yuma 2,576 1,108 43.0 464 18.1 

Source:  U.S. Department of Commerce, Census Bureau 2000. 
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Based on a GIS analysis of the census block groups within each of these four areas, and 
assuming that populations are equally distributed within a particular census block group, 
populations were prorated for subsections within block groups.  The total population, minority 
population, and persons living below poverty level were then estimated for each area.  It is 
noted that communities located in proximity to these four areas (e.g., Blythe, Bullhead City, 
Parker, Needles, and Wellton) could also be affected by the proposed action; however, it would 
be speculative in this programmatic analysis to attempt to identify which specific locations 
would be affected.  Additional evaluation would be performed once specific projects were 
identified.  Projects located on tribal lands also might require additional analysis.  In addition, 
because workers may travel some distance to agricultural sites for work, the demographic and 
economic characteristics of the four areas discussed below are provided as general indicators 
only and are not intended to suggest that persons residing outside of these areas could not be 
affected. 
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3.7.1.1 Lower Colorado River 

The planning area is the largest and most populated of the four areas considered, with a year 
2000 population of approximately 105,756.  Of this total, approximately 57 percent of the 
population is minority, and approximately 21 percent of the population lives below the poverty 
level.  Compared to the three off-site locations, this area has a substantially higher percentage of 
both minorities and persons living below the poverty level. 

3.7.1.2 Muddy River/Moapa Valley and Virgin River 

The Muddy River/Moapa Valley and Virgin River off-site conservation area is located entirely 
within Clark County.  The year 2000 population was approximately 4,656.  Of this total, 
approximately 12 percent of the population is minority, and approximately 8 percent of the 
population lives below the poverty level. 

3.7.1.3 Bill Williams River 

The Bill Williams River off-site conservation area is located within La Paz and Mohave counties.  
The year 2000 population was approximately 713.  Of this total, approximately 12 percent of the 
population is minority, and approximately 11 percent of the population lives below the poverty 
level. 

3.7.1.4 Lower Gila River 

The lower Gila River off-site conservation area is located entirely within Yuma County.  It had a 
year 2000 population of approximately 2,576.  Of this total, approximately 43 percent of the 
population is minority, and approximately 18 percent of the population lives below the poverty 
level. 

3.7.2 Environmental Consequences 

Significance Criteria 

The analysis of environmental justice impacts is required by EO 12898 and must be evaluated in 
NEPA documents.  NEPA does not require the use of significance criteria.  This analysis 
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considers whether the impacts of the proposed action and alternatives would dispropor-
tionately affect minority or low-income populations.   
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3.7.2.1 Alternative 1: Proposed Conservation Plan 

Methodology 

The air quality, hazards (increased vectors), noise, and socioeconomic analyses in Chapter 3 
were reviewed to determine whether they identified impacts to human populations and are 
used as the basis for the environmental justice analysis.  To provide data for a determination of 
disproportionate impacts, the demographics of the planning area were compared to the 
combined demographics of the seven counties containing the planning area, referred to as the 
Community of Comparison (or COC) (see Tables 3.7-1 and 3.7-2).  Likewise, the demographics 
of each of the three off-site areas were compared to the county or counties (the COC) containing 
each off-site area.  The likelihood of agricultural jobs to be held by minority and low income 
workers also was considered. 

Impacts 

The increase in riparian and backwater areas could result in an increase in vectors.  Vectors, 
such as mosquitoes, are attracted to pools of water, such as ponds and backwaters, as well as 
riparian vegetation.  The amount of conservation area containing these land cover types that 
would be established, however, is small in relation to the overall size of the planning area.  
Moreover, the siting criteria for conservation sites include consideration of the likelihood for 
mosquitoes produced on a site to become a vector control or nuisance problem based on 
proximity to urban areas and mosquito production potential.  The Conservation Plan includes 
other measures to minimize potential impacts from vectors, including coordinating the design 
and management of conservation areas with local appropriate health officials; incorporating, to 
the extent practicable, design, and management concepts to help reduce the likelihood that 
conservation areas do not produce mosquitoes in numbers that could cause public health or 
nuisance concerns; and providing conservation area access to mosquito abatement district 
officials to monitor mosquito populations.  The proposed action also would result in an increase 
in fish and bird populations that eat insects.  Given the measures included in the Conservation 
Plan to minimize impacts from vectors, an increase in vectors would not create disproportionate 
impacts to minority and low-income populations.    

Impact EJ-1.  Significant, short-term air quality impacts from construction activities and 
prescribed burns in or near agricultural areas could result in disproportionate impacts to 
minority and low-income populations.  Construction and prescribed burn activities would 
result in emissions that could significantly affect air quality (i.e., the development of the largest 
projects and prescribed burns would produce fugitive dust emissions that could exceed an 
ambient 24-hour PM10 standard, and air emissions from proposed conservation area 
establishment activities and facility construction could exceed the MDAQMD daily NOx or 
PM10 emission significance thresholds; refer to Impacts AQ-2, AQ-3, and AQ-4 for additional 
detail).  Construction activities would be temporary and would take place in agricultural or 
undeveloped areas that are not densely populated (urban areas would be avoided as part of the 
vector control management for the proposed action).  Air emissions disperse, however, and it is 
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possible that construction and burn-related emissions could have the potential to have an 
impact on isolated residences and workers that are close to the affected area.   
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The population in the planning area is 57.2 percent minority, compared to 49.0 percent minority 
in the COC.  Also, the population in the planning area is 21.1 percent low-income compared to 
13.9 percent low-income in the COC.  Based on these two comparisons and because the 
percentage of minority and low-income populations is meaningfully higher in the planning area 
than the COC, there is the potential for disproportionate impacts to minority and low-income 
populations from significant, short-term air emissions. 

Impact EJ-2.  Noise from construction and pumps that exceeded local standards could 
disproportionately affect minority and low-income populations.  As noted above, 
construction activities would take place in agricultural or undeveloped areas that are not 
densely populated.  However, in some areas, construction-related noise would have the 
potential to have an adverse effect on isolated residences or populations that are close to the 
construction area, disproportionately affecting minority populations and low-income 
populations (refer to Impact NOI-1 for additional detail).  Additionally, as described under 
Impact NOI-2, pumps located near noise-sensitive receptors could cause a substantial increase 
in ambient noise levels or exceed regulatory thresholds.  Because the percentage of minority 
and low-income populations is meaningfully higher in the planning area than the COC, there is 
the potential for disproportionate impacts to minority and low-income populations from 
significant short-term and long-term noise. 

Impact EJ-3:  If agricultural land were converted to conservation areas, the loss of agricultural 
jobs would disproportionately affect minority and low-income populations.  The potential 
conversion of agricultural land to conservation areas under the proposed Conservation Plan 
would result in the loss of agricultural jobs.  It is estimated that, on average, there would be a 
reduction of just under 30 workers for every 1,000 acres of farmland that is taken out of 
agricultural use.  If, as a worst-case scenario, all 8,132 acres of conservation area established 
under the proposed action were from conversion of actively farmed agricultural land, an 
average of approximately 244 agricultural jobs could be lost.  Although losses of this magnitude 
represent extremely small shares (less than 1 percent) of the total employment in individual 
counties, they would represent a larger share of agricultural employment and could 
substantially affect individual communities.  Agricultural jobs typically are held by a higher 
percentage of minority and low-income individuals than are represented by the county 
populations as a whole; moreover the population in the planning area consists of a higher 
percentage of minority and low-income individuals than the COC.  Thus, the loss of agricultural 
jobs would have a disproportionate effect on minority and low-income populations.  

Mitigation Measures 

Implement Mitigation Measures AQ-1 and AQ-2.  (Addresses Impact EJ-1)   

Implement Mitigation Measures NOI-1 and NOI-2.  (Addresses Impact EJ-2) 

EJ-1 Reclamation shall work with local jurisdictions and/or growers to ensure that 
agricultural workers are notified as soon as possible of the potential for a loss of jobs 
once specific project locations have been identified.  Reclamation will encourage the 
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local jurisdictions and/or growers to provide timely information and assistance to 
agricultural workers regarding the availability of alternative employment.  (Addresses 
Impact EJ-3)  
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Residual Impacts 

The implementation of Mitigation Measure AQ-1 would reduce fugitive dust emissions from 
project activities.  The exact site sizes, locations, and construction methods are not known; thus, 
even with mitigation, the emissions from the development of the largest projects may still 
exceed the significance criteria considered in Impacts AQ-2 and AQ-4.  Therefore, residual 
impacts of PM10 emissions from the development of the largest projects would be potentially 
significant and would have a potentially disproportionate impact on minority and low-income 
populations as described under Impact EJ-1.  The implementation of Mitigation Measure AQ-2 
would reduce combustive emissions from prescribed burns; however, mitigated burn emissions 
could be sufficiently substantial to contribute to an exceedance of an ambient 24-hour PM10 
standard.  Therefore, residual impacts associated with the largest prescribed burns under 
Impact AQ-3 would be potentially significant and would have potentially disproportionate 
impacts on minority populations and low-income populations as described under Impact EJ-1.  
No additional mitigation measures were identified for these residual disproportionate impacts; 
however, it is noted that once specific project locations are known, the demographics of 
potentially affected populations may differ from those of the planning area as a whole. 

The implementation of Mitigation Measures NOI-1 and NOI-2 would mitigate 
disproportionate noise impacts identified under Impact EJ-2 since noise levels would be 
reduced to meet regulatory standards or to avoid substantially increasing the ambient noise 
levels. 

The implementation of Mitigation Measure EJ-1 would minimize potential environmental 
justice impacts by providing advance notice of the loss of agricultural jobs to affected workers 
and by encouraging local jurisdictions and/or growers to provide timely information and 
assistance to agricultural workers regarding the availability of alternative employment.  

3.7.2.2 Alternative 2:  No Action Alternative 

Impacts  

Under the no action alternative, it is likely that conservation measures similar to those included 
in the proposed action would be implemented because compliance with the ESA still would be 
required for the covered actions, although some conservation could occur in the off-site 
conservation areas (as described in section 3.7.2.4 below), as well as along the LCR.  Impacts EJ-
1, EJ-2, and EJ-3 apply to this alternative, although Impacts EJ-1 and EJ-2 apply only to 
conservation in the planning area, along the LCR.  Air quality and noise impacts in the off-site 
conservation areas would not have disproportionate effects on minority or low-income 
populations because the percentages of these populations are lower in the affected areas than in 
the general population represented by the COC for each location.  To the extent that the 
agencies undertaking the covered actions proceed with ESA compliance through section 7 
consultations instead of the section 10 permitting process, there may be a reduced number of 
covered species because unlisted species would not be included.  This would likely result in the 
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establishment of less conservation area than under the proposed action.  Proportionately fewer 
environmental justice impacts would occur since less agricultural land would be converted to 
other land cover types and therefore fewer jobs would be lost (assuming a worst-case scenario 
that all conservation areas would be established on agricultural land).  The same types of 
impacts would occur as described for the proposed action, but the overall magnitude could be 
lessened because a smaller amount of conservation area would be established.   
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Mitigation Measures 

Mitigation measures would be developed as appropriate in the course of project-specific 
environmental reviews.  If significant impacts were identified, mitigation measure similar to 
those identified in this EIS/EIR (Mitigation Measures AQ-1 and AQ-2, NOI-1 and NOI-2, and 
EJ-1) could be implemented.  Developing and implementing such mitigation measures is 
outside the authority of the lead agencies and is beyond the scope of this EIS/EIR.   

Residual Impacts 

As described above, the exact site sizes and locations and construction methods are not known; 
thus, even with mitigation identified in Mitigation Measures AQ-1 and AQ-2, the emissions 
from the development of the largest projects may still exceed the significance criteria considered 
in Impacts AQ-2 and AQ-4.  Therefore, residual impacts of PM10 emissions from the 
development of the largest projects would be potentially significant and would have potentially 
disproportionate impacts on minority populations and low-income populations as described 
under Impact EJ-1.  The implementation of Mitigation Measure AQ-2 would reduce 
combustive emissions from prescribed burns; however, mitigated burn emissions could be 
sufficiently substantial to contribute to an exceedance of an ambient 24-hour PM10 standard.  
Therefore, residual impacts associated with the largest prescribed burns under Impact AQ-3 
would be potentially significant and would have potentially disproportionate impacts on 
minority populations and low-income populations as described under Impact EJ-1.  No 
additional mitigation measures were identified for these residual disproportionate impacts; 
however, it is noted that once specific project locations are known, the demographics of 
potentially affected populations may differ from those of the planning area as a whole. 

The implementation of Mitigation Measures NOI-1 and NOI-2 would mitigate 
disproportionate noise impacts identified under Impact EJ-2 since noise levels would be 
reduced to meet regulatory standards or to avoid substantially increasing the ambient noise 
levels. 

The implementation of Mitigation Measure EJ-1 would minimize potential environmental 
justice impacts by providing advance notice of the loss of agricultural jobs to affected workers 
and by encouraging local jurisdictions and/or growers to provide timely information and 
assistance to agricultural workers regarding the availability of alternative employment.  
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3.7.2.3 Alternative 3: Listed Species Only 1 
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Impacts  

Impacts EJ-1, EJ-2, and EJ-3 apply to this alternative, although a smaller amount of 
conservation area would be developed than under the proposed action.  Proportionately fewer 
environmental justice impacts would occur since less agricultural land would be converted to 
other land cover types and therefore fewer jobs would be lost (assuming a worst-case scenario 
that all conservation areas would be established on agricultural land).  The same types of 
impacts would occur as described for the proposed action, but the overall magnitude could be 
lessened because a smaller amount of conservation area would be established.   

Mitigation Measures 

Mitigation Measures AQ-1, AQ-2, NOI-1, NOI-2, and EJ-1 apply to this alternative. 

Residual Impacts 

The implementation of Mitigation Measure AQ-1 would reduce fugitive dust emissions from 
project activities.  The exact site sizes, locations, and construction methods are not known; thus, 
even with mitigation, the emissions from the development of the largest projects may still 
exceed the significance criteria considered in Impacts AQ-2 and AQ-4.  Therefore, residual 
impacts of PM10 emissions from the development of the largest projects would be potentially 
significant and would have a potentially disproportionate impact on minority and low-income 
populations as described under Impact EJ-1.  The implementation of Mitigation Measure AQ-2 
would reduce combustive emissions from prescribed burns; however, mitigated burn emissions 
could be sufficiently substantial to contribute to an exceedance of an ambient 24-hour PM10 
standard.  Therefore, residual impacts associated with the largest prescribed burns under 
Impact AQ-3 would be potentially significant and would have potentially disproportionate 
impacts on minority populations and low-income populations as described under Impact EJ-1.  
No additional mitigation measures were identified for these residual disproportionate impacts; 
however, it is noted that once specific project locations are known, the demographics of 
potentially affected populations may differ from those of the planning area as a whole. 

The implementation of Mitigation Measures NOI-1 and NOI-2 would mitigate 
disproportionate noise impacts identified under Impact EJ-2 because noise levels would be 
reduced to meet regulatory standards or to avoid substantially increasing the ambient noise 
levels. 

The implementation of Mitigation Measure EJ-1 would minimize potential environmental 
justice impacts by providing advance notice of the loss of agricultural jobs to affected workers 
and by encouraging local jurisdictions and/or growers to provide timely information and 
assistance to agricultural workers regarding the availability of alternative employment.  
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3.7.2.4 Alternative 4: Off-Site Conservation 1 
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Impacts 

Air quality and noise impacts in the off-site conservation areas would not have 
disproportionate effects on minority or low-income populations because the percentages of 
these populations are lower in the affected areas than in the general population represented by 
the COC for each location.  The estimated population in the Muddy and Virgin rivers off-site 
location is 12.2 percent minority and 7.6 percent low-income, compared to 39.2 percent minority 
and 10.8 percent low-income in Clark County, the COC.  The estimated population in the Bill 
Williams River off-site location is 12.1 percent minority and 10.8 percent low-income, compared 
to 18.3 percent minority and 14.3 percent low-income in La Paz and Mohave counties, the COC.  
The estimated population in the Lower Gila River off-site location is 43 percent minority and 
18.1 percent low-income, compared to 55.6 percent minority and 19.2 percent low-income in 
Clark County, the COC.   

Impacts EJ-1 and EJ-2 apply to this alternative but only in relation to the 360 acres of 
backwaters that would be established along the LCR.  Thus, the potential for these impacts 
would be greatly reduced in comparison to the proposed action.   

Impact EJ-3 applies to this alternative.  As noted in section 3.2, Agricultural Resources, all of the 
off-site locations contain agricultural land.  Since the same amount of conservation area would 
be established under this alternative, overall impacts would be as characterized for the 
proposed action.  Backwaters would continue to be established in the planning area; thus, 
impacts associated with this component of the Conservation Plan would be identical to those of 
the proposed action.  Other impacts associated with the loss of agricultural jobs from 
conservation area establishment would occur in slightly different areas than under the 
proposed action.  

Mitigation Measures 

Mitigation Measure EJ-1 applies to this alternative. 

Residual Impacts 

The implementation of Mitigation Measure EJ-1 would minimize potential environmental 
justice impacts by providing advance notice of the loss of agricultural jobs to affected workers 
and by encouraging local jurisdictions and/or growers to provide timely information and 
assistance to agricultural workers regarding the availability of alternative employment.  
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3.8 HAZARDS AND HAZARDOUS MATERIALS 1 
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This section addresses hazardous materials, vectors, wildland fires, and the potential for bird-
aircraft strikes.   

3.8.1 Affected Environment 

3.8.1.1 Lower Colorado River 

Hazardous Materials 

A material is considered hazardous if it appears on a list of hazardous materials prepared by a 
Federal, state, or local agency, and/or if it has characteristics defined as hazardous by such an 
agency.  Chemical and physical properties cause a substance to be considered hazardous, 
including the properties of toxicity, ignitability, corrosivity, and reactivity.  These properties are 
defined in CCR, Title 22, sections 66261.20-66261.24.   

A variety of hazardous materials potentially are present throughout the project area.  Industries 
and other entities use many types of hazardous materials, such as fuels and solvents.  
Numerous fuels, chemicals, and other hazardous materials are also transported via roadways 
and railways.  At typical construction sites, materials that could be considered hazardous 
include fuels, motor oil, grease, various lubricants, solvents, soldering equipment, and glues.  
Additionally, excavation may expose buried hazardous materials resulting from prior use of the 
site or adjacent property.  A substantial portion of the area affected by the proposed project is 
used for agricultural purposes (refer to section 3.2, Agricultural Resources, for additional 
detail).  Above-ground petroleum storage tanks and pesticide storage facilities are present in 
many locations and increase the risk of human exposure to potentially hazardous substances.  
Additionally, storage tanks may leak petroleum products into the soil, where they could 
migrate to water supplies.  Pesticides and fertilizers used for agricultural operations may 
accumulate in the soil and may over time contaminate surface water and groundwater supplies.   

Vectors 

This section discusses the prevalence and distribution of vector populations in the project area.  
The term “vector” is used to denote a carrier of disease organisms.  The vector may be purely 
mechanical, as exemplified by houseflies spreading enteric organisms, or biological, wherein 
the disease organism multiplies or undergoes change within the vector, as exemplified by the 
development of encephalitic viruses in mosquitoes.  Nuisance organisms are also addressed 
with the understanding that they are not generally considered disease carriers but do present 
nuisance effects to humans and domestic animal populations. 

Mosquitoes are the primary vectors of concern because they are not only annoying pests, but 
some are known carriers of human and animal diseases.  The presence of standing water 
provides an ideal breeding environment for mosquitoes.  Most adults remain close to their point 
of origin, but their traveling ability is heavily dependent on physical phenomena such as wind.  
Some mosquitoes feed on mammalian and other animal hosts, while others feed on fruits and 
plant nectars.  Within the LCR region, encephalitic viruses such as the West Nile virus (WNV), 
Western equine encephalitis (WEE), and St. Louis encephalitis (SLE), spread by the mosquito 

LCR MSCP Final EIS/EIR – December 2004 3.8-1 



3.8   Hazards and Hazardous Materials 

vector Culex tarsalis are the most important arboviruses of concern, although dengue fever also 
may be present.    
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Mosquitoes become infected with WNV when they feed on infected birds that have high levels 
of the virus in their blood.  WNV was first detected in the United States in the fall of 1999 in 
New York City.  Since 1999, more than 4,000 cases of infection with WNV have been detected in 
44 states, including California.  Numerous local agencies throughout California routinely 
conduct surveillance and control of mosquitoes and the diseases they transmit.  In 2000, the 
statewide surveillance program added WNV to the list of diseases monitored.  In 2002, WNV 
was detected for the first time in California in a single human case in Los Angeles (California 
Department of Health Services [CADHS] 2002).  A second human case was discovered in 
California in October 2003, in Imperial County (University of California at Davis 2003). 
Evidence of WNV activity has been found in almost all the counties in Arizona (Arizona 
Department of Health Services [ADHS] 2003a).  As of October 2003, two human cases of WNV 
were discovered in both Arizona (Graham and Pima counties) and in Nevada (Washoe and Nye 
counties) (Centers for Disease Control [CDC] 2003a and USGS 2003e).   

WEE is an important cause of encephalitis in horses and humans, mainly in western parts of the 
United States and Canada.  WEE is carried principally by the Culex tarsalis species of mosquito 
that is associated with irrigated agriculture and stream drainages.  Surveillance efforts in 
Arizona in 2002 detected the WEE virus in 14 out of 28 mosquito tested pools (Yuma County-10, 
Pinal County-2, Maricopa County-1, and Mohave County-1) (ADHS 2003).  As of April 2003, no 
cases of WEE have otherwise been detected in Arizona.  No human cases of WEE have been 
detected in Nevada (CDC 2001a).  Two human cases of WEE were found in California in 1986 
and none since then (CDC 2001a).   

In the United States, the leading cause of epidemic flaviviral encephalitis is SLE virus.  SLE is 
the most common mosquito-transmitted human pathogen in the United States, and is 
distributed throughout the lower 48 states.  During the summer season, SLE virus is maintained 
in a mosquito-bird-mosquito cycle.  In the western United States, Culex tarsalis and Culex pipiens 
are the principal vectors.  Surveillance efforts in Arizona in 2002 detected the SLE virus in 14 
out of 28 mosquito tested pools (Yuma County-9, Maricopa County-2, Pima County-2, and Pinal 
County-1) (ADHS 2003).   Two human cases of SLE were reported in Maricopa County in 2002 
(ADHS 2003).  One human case of SLE was reported in California in 1995 (CDC 2001b), and no 
other cases have been reported to date (CADHS 2003).  In 2003, one human case of SLE has been 
detected in Clark County, Nevada (Clark County Health District 2003).  There has never been a 
human outbreak of SLE in Utah (Utah County Online 2002). 

Since 2001, five human cases of dengue fever have been detected in California.  Two of those 
were detected in 2003, one in Alameda County and one in Riverside County (CADHS 2003).  
Two cases of dengue fever (one confirmed and one presumptive) were reported in 2002 in 
Coconino County, Arizona (ADHS 2003).   

Wildfires 

On average, at least one fire occurs every three years that will burn at least 1,000 acres along the 
LCR, and approximately 95 percent of all wildfires in this area are caused by humans (personal 
communication, J. Swett 2003).  The risk from wildfires along the LCR has increased since the 
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completion of Hoover Dam in 1935 because suppression of annual flood events has limited the 
ability of native plant communities to regenerate and has created a system where wildfire has 
become the major disturbance influencing riparian stand development along the river.   
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Fire management along the LCR primarily is the responsibility of three Department of Interior 
agencies:  the BLM, BIA, and the Service.  In 1989, the Colorado River Zone (CRZ) was 
established as an interagency dispatch in order to facilitate fire suppression activities along the 
LCR using the closest resources available.  The CRZ enabled these three agencies to eliminate 
duplication of personnel and equipment needed to support relatively small programs.  
Additionally, these agencies signed an interagency agreement forming the Lower Colorado 
River Wildland Fire Management Group (LCR Fire Management Group) in January 1999.  This 
group has entered into agreements with the State of Arizona and San Bernardino, Imperial, and 
Riverside counties to mutually provide wildland fire fighting resources to assist in both initial 
attack and extended attack situations along the river.  State and local fire offices can be staffed 
up or additional equipment can be supplied to the local entities.  Currently, local fire 
organizations do not participate in fire suppression along the LCR.   

Prescribed burns, which are intentionally set fires, may be used to suppress active fires, to 
reduce fuel loads, clear vegetation, or to establish or enhance habitat.  Prescribed burns have 
been used by the LCR Fire Management Group as a fire suppression technology along the LCR 
(personal communication, J. Swett 2003) and have been used by the Service to establish suitable 
habitat conditions for particular species.  Five such prescribed burns took place along the LCR 
from 2000 to 2003, at Lake Havasu NWR, Mittry Lake, and Imperial NWR (personal 
communication, D. Repass 2003).  Prescribed burns also are commonly used by farmers to clear 
fields.  For example, approximately 11,490 acres of agricultural land were burned within the 
MDAQMD1 in 2002 (MDAQMD 2002).  Of those acres, approximately 7,000 were burned by the 
California Department of Forestry and Fire Protection personnel within the city of Blythe in 
Riverside County (MDAQMD 2002).  

Bird-Aircraft Strike Hazards 

Bird-Aircraft Strike Hazards (BASH) can result in damage to aircraft and potentially the loss of 
human life.  Approximately 95 percent of BASH incidents occur below 2,000 feet above ground 
level (AGL); 70 percent of these occur below 500 feet AGL (Murton and Wright 1968).  More 
recent unpublished studies confirm these findings (U.S. Navy 1999).  The species involved in 
BASH incidents are generally the common species that occur near airfields.  Large, slow-flying 
birds such as raptors (hawks and owls); large wading birds (herons, egrets, and ibis); gulls; and 
waterfowl (ducks and geese) are more likely to be hit, and also are more likely to do substantial 
damage to aircraft due to their mass.  

Waterfowl often congregate at or near ponds and other water bodies.  Smaller birds that often 
form large flocks (for example, European starling, blackbirds, and some shorebirds) can pose a 
threat to aircraft and aircrews.  Even a single small bird can cause significant damage to an 
airplane; a flock makes collisions more likely and damage more severe.  Resident adult birds 

 

1  The MDAQMD encompasses the desert portion of northern San Bernardino County, as well as the Palo Verde Valley in 
Riverside County. 
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may learn to avoid planes, but young birds and migrants may be more prone to collision 
(Blokpoel 1976).   
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The joint-use airfield shared by the Marine Corps Air Station and Yuma International Airport 
(MCAS Yuma/YIA) is the one most likely to be affected by the proposed action because its 
Accident Potential Zone extends over the lower Gila River near its confluence with the LCR, 
which is in the planning area.   

3.8.1.2 Muddy River/Moapa Valley and Virgin River 

The discussions of hazardous materials, vectors, and wildfires in section 3.8.1.1 are generally 
applicable to this off-site location.  No airports are located in the immediate vicinity of these 
rivers.  Reclamation and the Las Vegas BLM field office are responsible for fire suppression 
efforts along the Virgin and Muddy rivers. 

3.8.1.3 Bill Williams River 

The discussions of hazardous materials, vectors, and wildfires in section 3.8.1.1 are generally 
applicable to this off-site location.  No airports are located in the immediate vicinity of these 
rivers.  Fire management practices for the Bill Williams River region are as described for the 
LCR, and are the responsibility of the LCR Fire Management Group. 

3.8.1.4 Lower Gila River 

The discussions of hazardous materials, vectors, and wildfires in section 3.8.1.1 are generally 
applicable to this off-site location.  The Accident Potential Zone for the MCAS Yuma/YIA is not 
within the boundary of this conservation area, nor are any other airports.  The Arizona State 
Land Department and BLM share primary responsibility for fire management on the lower Gila 
River, with the exception of the small municipalities located along the river.   

3.8.2 Environmental Consequences 

Significance Criteria 

The proposed action would result in significant impacts if it would result in any of the 
following: 

• create a significant hazard to the public or the environment through reasonably 
foreseeable upset and accident conditions associated with operations and/or 
maintenance; 

• result in conditions that would lead to a substantially increased population of disease or 
nuisance vectors;  

• result in a substantially increased risk of wildland fires; or 

• be located within an airport land use plan or, where such a plan has not been adopted, 
within 2 miles of a public airport or public use airport or a private airstrip, and result in 
a safety hazard. 
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3.8.2.1 Alternative 1: Proposed Conservation Plan 1 
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Hazardous Materials 

Impact HAZ-1:  The use of pesticides, lubricants, fuels, and other hazardous materials during 
construction, operations, and maintenance could result in localized spills, which could create 
a hazard to the environment.  During construction and some maintenance activities, heavy 
equipment and vehicles would be present in the project area.  Most of this equipment requires a 
number of petroleum products such as fuel, hydraulic fluids, and lubricants for effective 
operation.  Fuel replenishment would be required daily for most of the heavy equipment.  
Lubricant and hydraulic fluid changes and replenishment would be required less frequently.  
Typically, service trucks would deliver these types of fluids on site and perform the necessary 
fuel and oil transfers.  Diesel fuel also would be used to operate some irrigation pumps, and 
refueling would be required periodically.  The risk of small fuel or oil spills is considered likely.  
Accidental spills would result in a less than significant impact to public health and the 
environment because the spills would be small and localized, most construction would be 
located in unpopulated areas, and BMPs would be implemented to minimize the potential for 
accidents to occur (refer to section 3.0 for examples of typical BMPs).  All spills would be 
cleaned up in accordance with permit conditions.   

Vectors 

Impact HAZ-2:  The increase in riparian and backwater areas could result in an increase in 
vectors.  Vectors, such as mosquitoes, are attracted to pools of water, such as ponds and 
backwaters, as well as riparian vegetation.  The amount of aquatic land cover type that would 
be established and that would be suitable as vector habitat, however, is small in relation to the 
overall size of the planning area.  The Conservation Plan would result in the establishment of 
5,940 acres of cottonwood-willow, 1,320 acres of honey mesquite, 512 acres of marsh, and 360 
acres of backwaters.  For purposes of comparison, the LCR MSCP HCP indicates that 
approximately 126,000 acres of woody riparian vegetation and 12,000 acres of marsh are present 
in the planning area, and a backwater study of Reaches 3, 4, 5, and part of 6 identified 461 
backwaters, with 7,911 acres of open water [GEO/Graphics 2000).  Moreover, the siting criteria 
for conservation sites include consideration of the likelihood for mosquitoes on a site to become 
a vector control or nuisance problem based on proximity to urban areas and mosquito 
production potential.  The Conservation Plan includes an integrated pest management 
approach that would minimize potential impacts from vectors, including coordinating the 
design and management of conservation areas with appropriate health officials; incorporating, 
to the extent practicable, design, and management concepts to help reduce the likelihood that 
conservation areas do not produce mosquitoes in numbers that could cause public health or 
nuisance concerns; and providing access to conservation areas to appropriate health officials to 
monitor mosquito populations.  The proposed action also would result in an increase in fish and 
bird populations that eat insects.  Impacts would be less than significant because the proposed 
action would not lead to a substantially increased population of disease or nuisance vectors.   

Wildfires 

Impact HAZ-3:  Construction activities could cause wildfires.  The fuel tanks on board some of 
the equipment used for construction activities contain fuel volumes ranging from 100 to 500 
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gallons.  Accidental ignition could result in a fire, which, depending on the location, could 
spread.  All such equipment is required to have fire suppression equipment on board or at the 
work site.  The risk of a vehicle fire is considered unlikely, and the impact would be less than 
significant because it would not result in a substantially increased risk of wildfire.  

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 

11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 

31 

32 

33 
34 

35 

36 
37 
38 
39 

Impact HAZ-4:  Fire used as a construction and maintenance tool could escape control and 
become a wildland fire.  Prescribed burns could be used to establish marshland approximately 
every 7-8 years.  A less likely use of fire is to clear existing vegetation or, alternatively, to burn 
vegetation removed by mechanical methods.  The impact would be less than significant because 
fires would be conducted by experienced personnel in accordance with established practices; 
therefore, the risk of wildland fires would not be substantially increased. 

Bird-Aircraft Strike Hazards 

Impact HAZ-5:  Conservation area establishment actions implemented within an Accident 
Potential Zone of an airport or near a private airstrip could cause a comparatively minor 
increase in bird populations.  Conservation actions could either increase or decrease local 
concentrations of birds, depending on initial site conditions and the type of land cover type 
establishment that would be implemented.  For example, agricultural fields can attract large 
flocks of starlings, and in such cases, conversion to cottonwood-willow may actually reduce the 
number of birds in the air where they could pose a risk to aircraft.  Conversely, the 
establishment of marsh or open-water areas in existing desert scrub would probably increase 
the numbers of certain types of birds, especially waterfowl, relative to existing agricultural 
conditions.  Within an Accident Potential Zone of an airport or near a private landing strip, an 
increase in the overall number of birds would be a less than significant impact to bird-airstrike 
hazards since construction associated with the Conservation Plan would comply with FAA 
guidelines, only a small amount of terrestrial land cover types and backwaters would be 
established in comparison with that which already exists (refer to the discussion under Impact 
HAZ-2 above), and it would not be concentrated in one location.  In particular, the MCAS 
Yuma/YIA already is adjacent to the lower Gila River, which contains riparian forest and 
marshes that already supports a variety of bird species, and the establishment of a portion of 
the backwaters in this area would not appreciably increase the risk of bird-airstrikes.  

Mitigation Measures 

No mitigation measures are required because no significant impacts would occur. 

Residual Impacts 

Residual impacts are those that would occur after the implementation of mitigation measures to 
reduce an impact.  No mitigation measures are required; thus, no residual impacts would occur.  

3.8.2.2 Alternative 2:  No Action Alternative 

Under the no action alternative, it is likely that conservation measures similar to those included 
in the proposed action would be implemented since compliance with the ESA still would be 
required for the covered actions, although some conservation could occur in the off-site 
conservation areas (as described in section 3.8.2.4 below), as well as along the LCR.  Impacts 
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HAZ-1 through HAZ-5 apply to this alternative, although Impact HAZ-5 would not apply to 
conservation implemented in the off-site conservation areas since none of these areas are 
located within the Accident Potential Zone of an airport or near private airstrips.  To the extent 
that the agencies undertaking the covered actions proceed with ESA compliance through 
section 7 consultations instead of the section 10 permitting process, there may be a reduced 
number of covered species because unlisted species will not be included.  This would also likely 
result in a smaller amount of conservation area being established.  The same types of impacts 
would occur as described for the proposed action, but the magnitude of some impacts would 
differ.   
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A smaller amount of conservation area would be established under this alternative than under 
the proposed action, but more, smaller mitigation sites would be developed, requiring more 
infrastructure (access roads and irrigation pipelines/canals and pump facilities).  Additionally, 
since each individual project would establish its own mitigation sites, it is likely that more 
maintenance and storage facilities would be required.  Thus, the chance of hazardous releases 
could increase in comparison to the proposed action.  There also is a greater likelihood that the 
conservation sites would be located close to developed areas, increasing risks to the public from 
accidental releases of hazardous materials.  The impacts generally would be as described under 
Impact HAZ-1, but the potential for the impacts to occur would be slightly greater than under 
the proposed action.   

As described above under Impact HAZ-2, aquatic land cover type establishment could result in 
an increase in vectors.  A smaller amount of conservation area would be created, resulting in 
less potential for such an increase to occur.  There is a greater likelihood that the conservation 
sites would be located close to developed areas, however, increasing risks to the public from 
vector.  Additionally, in the absence of a comprehensive Conservation Plan, it is not known 
whether an integrated pest management plan would be implemented.  Impacts associated with 
vectors could be greater than for the proposed action.   

The no action alternative would not include the unified approach to wildfire suppression that 
would occur under the proposed action.  Thus, impacts associated with Impact HAZ-3 would 
be considered greater under this alternative.   

Impacts HAZ-4 and HAZ-5 would be similar to the proposed action, although since a smaller 
amount of conservation area would be created, the risks would decrease proportionately. 

Mitigation Measures 

No mitigation measures are required because no significant impacts would occur. 

Residual Impacts 

Residual impacts are those that would occur after the implementation of mitigation measures to 
reduce an impact.  No mitigation measures are required; thus, no residual impacts would occur. 
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3.8.2.3 Alternative 3: Listed Species Only 1 
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Impacts  

Impacts HAZ-1 through HAZ-5 apply to this alternative.  The same types of impacts would 
occur as described for the proposed action, but the overall magnitude would be lessened since a 
smaller amount of conservation area establishment would occur.   

Mitigation Measures 

No mitigation measures are required because no significant impacts would occur. 

Residual Impacts 

Residual impacts are those that would occur after the implementation of mitigation measures to 
reduce an impact.  No mitigation measures are required; thus, no residual impacts would occur.  

3.8.2.4 Alternative 4: Off-Site Conservation 

Impacts  

Impacts HAZ-1 through HAZ-4 apply to this alternative.  The key difference between this 
alternative and the proposed action is that the conservation measures would be implemented at 
different locations, with the exception of conservation measures directly related to fish 
including backwater creation, which would be implemented in the planning area, as described 
for the proposed action.  Impact HAZ-5 would not apply to this alternative since none of the 
off-site conservation areas are located within the Accident Potential Zone of an airport or near 
private airstrips.  

Mitigation Measures 

No mitigation measures are required because no significant impacts would occur. 

Residual Impacts 

Residual impacts are those that would occur after the implementation of mitigation measures to 
reduce an impact.  No mitigation measures are required; thus, no residual impacts would occur.  
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3.9 HYDROLOGY AND WATER QUALITY 1 
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This section addresses potential changes to surface water, groundwater, and water quality from 
construction and operations.   

3.9.1 Affected Environment 

3.9.1.1 Lower Colorado River 

Surface Water 

The LCR has a wide variation in annual inflows of source waters, which is typical of river 
systems within semi-arid and arid climate zones.  Historically, this natural variation resulted in 
wide variations in annual river flows.  However, the development of dams and other facilities 
significantly modified this natural variation by storing water for controlled releases.  Facilities 
on the river are operated primarily for flood control, water supply, and hydropower 
production.  Agricultural, urban, and power generation demands and the associated dam 
releases to meet these demands lead to daily and monthly variations in flows.  The volume and 
flow in the river affects water levels (stage), surface area, and salinity levels (USBR 2000b). 

The Colorado River in its entirety is approximately 1,400 miles long.  The proposed action has 
the potential to affect the hydrology from the full pool elevation of Lake Mead (approximately 
at Separation Canyon [RM 450] to the SIB [RM 0]).  The river flow is highly variable from year 
to year.  For example, the natural flow at the Lees Ferry gaging station has varied annually from 
5 maf to 24 maf (USBR 2000b) (Figure 3.9-1).  These flows show significant annual variability; 
however, the average trend over the past 40 years closely approximates the 15 maf total 
apportionment for the Upper and Lower Basin states.  The Upper and Lower basins of the 
Colorado River are shown on Figure 3.9-2.   

The size of the watershed and variability of the natural hydrologic system make managing the 
Colorado River a challenge.  To better control and utilize waters of the Colorado River multiple 
dams, power plants, and diversion structures have been constructed, some dating as far back as 
1860.  Currently, the overall system has ten major reservoirs that provide an aggregate of 
approximately 60 maf of active storage.   

Dams in the Lower Basin include Hoover, Davis, Parker, Headgate Rock, Palo Verde Diversion 
Dam, Imperial, and Laguna.  Morelos Diversion Dam, located just below the NIB is the last dam 
on the Colorado River.  It is the operation of these dams and reservoirs, particularly Hoover 
Dam and Lake Mead, that determines the existing hydrology in the Lower Basin.   

River stage (water levels) depends on the volume of water moving through the river at any 
particular location and point in time.  Dam releases are made by Reclamation according to 
operational policies.  In addition to the daily variations in river stage, there are seasonal and 
annual variations due to rainfall and reservoir releases.  For example, the difference between 
maximum and minimum monthly stage for an individual month from October 1988 to 
September 1999 ranged from 0.11 to 7.09 feet.  Monthly flows throughout the same time period 
varied from 100 kaf to 1 maf.  The comparison of water levels to daily or annual water volumes 
indicates that volumes may vary widely.  

LCR MSCP Final EIS/EIR – December 2004 3.9-1 



Figure 3.9-1.  Natural Flows at Lees Ferry
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3.9   Hydrology and Water Quality 

There are a few lakes off the mainstem of the Colorado River that are affected by flow and 
surface elevations of the river.  Cibola Lake, which is part of the Cibola NWR, has inlet and 
outlet control structures to maintain desired lake levels.  Three Fingers Lake also has inlet and 
outlet control structures.  Topock Marsh is also a regulated lake.  Other lakes such as Adobe, 
Martinez, and Ferguson Lakes have no flow control structures, and water levels are dependent 
on levels of the river or reservoirs on the river. 
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Flooding on the LCR generally consists of two types of floods:  large regional floods and 
localized floods.  Large regional floods generally result from unusually high levels of snowmelt 
in the Upper Basin or in the Gila River watershed, resulting in basin-wide or regional increases 
in runoff.  Localized floods result from localized, short-term flow increases from rainfall, 
including short-term winter rains, and summer thunderstorms, which can be intense over short 
periods.  Operation of the facilities along the river is designed to maximize the storage of water 
for irrigation and water supply uses, and to provide flood control protection of downstream 
areas.  Therefore, flood flows, which potentially “waste” water beyond the ability of local users 
to beneficially use it, are minimized.  However, the ability to capture large flows downstream of 
Hoover Dam is limited due to the operation of Lake Mead and Lake Mohave and the limited 
storage capacity of other downstream reservoirs.   

REACH 1 

Glen Canyon Dam, which creates Lake Powell, is operated to make a minimum release of 8.23 
maf annually, although releases can be greater.   

Hoover Dam and Lake Mead are operated with the following three main priorities: (1) river 
regulation, improvement of navigation, and flood control; (2) irrigation and domestic uses, 
including the satisfaction of Present Perfected Rights (PPRs); and (3) electrical power 
production.  The regulations set forth two primary flood control operations:  (1) reserved 
floodwater space within Lake Mead, and (2) releases based on forecasted runoff.  Lake Mead’s 
uppermost 1.5 maf of storage capacity, between elevations 1219.6 and 1229 feet above msl, is 
allocated exclusively to control floods.  Additional flood control space is required through the 
period August 1 through January 1.  Normal space-building releases to create and maintain 
flood control space from August 1 to January 1 are limited to a maximum of 28,000 cfs.  Between 
January 1 and July 31 flood control releases are based on forecasted inflow and can exceed 
28,000 cfs. 

Lake Mead provides the majority of the storage capacity for the Lower Basin.  From 1980 to 
2000 annual Lake Mead elevation ranged from 1,170 to 1,220 feet msl, a variation of 50 feet.  The 
average annual elevation from 1990 to 1999 was 1,191 feet msl.  Over a period of 3 years, from 
2000 to 2003, Lake Mead elevations dropped more than 60 feet as a result of sustained drought 
in the western United States (NASA Earth Observatory 2003).  In addition to flood control 
space, flood control releases are required when forecasted inflow exceeds probable available 
storage space at Lake Mead and Lake Powell, and allowable space in other Upper Basin 
reservoirs.  This includes accounting for projected bank storage and evaporation losses at both 
lakes, plus net withdrawals from Lake Mead by water users.  Releases are made in steps meant 
to retain power generation capacity and to protect the downstream river area.   

3.9-4 LCR MSCP Final EIS/EIR – December 2004 



3.9   Hydrology and Water Quality 

Unless flood control releases are necessary, Hoover Dam is operated to meet downstream water 
demands, including the release of water for consumptive use by the Lower Division States plus 
the United States’ obligation under the 1944 Water Treaty.  Within these operations, Hoover 
Dam releases are managed on an hourly basis to maximize the value of generated power by 
providing peaking during high-demand periods.  This results in fluctuating flows through 
Hoover Dam that can range from 1,000 cfs to 49,000 cfs.  The upper value is the maximum flow-
through capacity through the power plant at Hoover Dam (49,000 cfs).  However, because these 
flows enter Lake Mohave downstream, the affected zone of fluctuation is only a few miles.   
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The close proximity of Lake Mohave to Hoover Dam effectively dampens the short-term 
fluctuations below Hoover Dam.  Since 1980, annual releases from Lake Mead have varied from 
a low of 7.4 maf to a high of 21.4 maf.  Daily releases can vary by more than 22,000 cfs.  Since 
1980, within any given non-flood year, flows through Hoover Dam have ranged from 750 cfs to 
27,000 cfs.   

Lake Mead is the primary water supply diversion point for the State of Nevada.  About 90 
percent of the state’s 0.3 maf apportionment is diverted 5 miles northwest of Hoover Dam at 
SNWA’s Saddle Island facilities.  The minimum Lake Mead water level necessary to operate the 
pumping units at SNWA’s original intake facility is 1,050 feet msl.  SNWA recently constructed 
a second pumping plant and the minimum Lake Mead water level required to operate this unit 
is 1,000 feet msl.  The new SNWA intake provides only a portion of the capacity required by 
SNWA to meet its Colorado River water supply needs.  Therefore, the intake elevation of 
SNWA’s original pumping plant is critical to its ability to divert its full Colorado River water 
entitlement.   

In addition to SNWA’s diversion, Basic Water Company also diverts water from Lake Mead at 
Saddle Island for use in the Henderson, Nevada area for industrial and domestic purposes.   

Related to power generation and water supply, there are several “key” Lake Mead water 
surface elevations.  The first elevation is 1,083 feet msl, the minimum elevation for the effective 
generation of power.  The second elevation is 1,050 feet msl, the minimum elevation required 
for the operation of SNWA’s original intake facility.  The final elevation is 1,000 feet msl, the 
elevation required for operation of SNWA’s second intake.  Historic Lake Mead low water 
levels have dropped to the minimum rated power elevation of 1,083 feet msl during two 
periods (1954 to 1957 and 1965 to 1966).  The highest historical Lake Mead water surface 
elevation of approximately 1,225.6 feet msl occurred once, in 1983. 

REACHES 2 AND 3 

Reach 2 of the planning area encompasses the land and waters within the historic floodplain 
between Hoover Dam and Davis Dam.  Reach 3 extends from Davis Dam to Parker Dam.  Major 
features between Hoover Dam and Parker Dam include Davis Dam, Havasu NWR and the Bill 
Williams River.  Immediately downstream of Hoover Dam, river flows consist almost entirely 
of water released from Lake Mead.  Between Davis and Parker dams minor gains in the river 
come from tributaries such as the Bill Williams River, groundwater discharge, and return flows 
from agriculture.   
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Daily and hourly releases from Hoover Dam reflect the short-term demands of Colorado River 
water users having diversions located downstream, storage management in Lake Mohave and 
Lake Havasu, and power production at Hoover, Davis, and Parker dams.  Reclamation 
combines the total estimated water releases of Davis Dam and the target Lake Mohave elevation 
to determine the monthly amount of water required downstream of Hoover Dam.  This 
monthly release is formulated into a monthly energy figure for Hoover Dam.  The monthly 
energy figure is used by the Western Area Power Administration to meet the daily energy 
requirements of the electric service customers. 
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The primary purpose of Davis Dam is to re-regulate Hoover Dam releases to meet downstream 
needs and aid the annual delivery of 1.5 maf to Mexico.  Releases at Davis Dam are scheduled 
on a daily basis to meet the water demands downstream and Lake Havasu storage 
management.  The hourly release profile is determined by the electric service customer 
requirements, the current downstream river needs, and upstream Lake Mohave requirements.  
Since 1980, annual release from Davis Dam has varied from a low of 7.3 maf to a high of 21.7 
maf (USBR 2000d). 

Parker Dam’s primary purpose is to provide reservoir storage from which water can be 
diverted into the Colorado River Aqueduct (CRA) and the Central Arizona Project (CAP) 
Aqueduct.  The CRA delivers water to metropolitan Los Angeles and San Diego areas.  The 
CAP delivers water to cities, industries, Indian communities, and agricultural areas in central 
and southern Arizona, including the Phoenix and Tucson areas.  Parker Dam also has a power 
plant function and may provide a minimal amount of flood control, capturing and delaying 
flash floods into the river from tributaries below Davis Dam.  Parker also re-regulates water 
released from the Hoover and Davis power plants, thus regulating river flow for downstream 
irrigators.  Releases at Parker Dam are scheduled on a daily basis to meet the short-term 
demands of Colorado River water users located downstream.  The hourly release profile is 
determined by the electric service customer requirements.   

REACHES 4 AND 5 

Major features between Parker and Imperial dams include Headgate Rock Dam and CRIT 
Diversion, Palo Verde Diversion Dam, and Cibola and Imperial NWRs.  This stretch of the river 
is designated as Reaches 4 and 5.  Reach 4 extends from below Parker Dam to the Cibola Gage; 
Reach 5 extends from the Cibola Gage to Imperial Dam. 

Flows between Parker Dam and Palo Verde Diversion Dam result primarily from releases from 
Parker Dam.  Since 1980, annual releases from Parker Dam have ranged from a low of 5.5 maf to 
a high of 20.5 maf.  These releases are adjusted daily to meet the water demands of downstream 
users unless flood control releases are being made.  These releases are further regulated within 
the day to maximize power generation.  Within a given month, daily releases can vary by more 
than 11,000 cfs.  Since 1980, within any given non-flood year, flows through Parker Dam on a 
daily basis have ranged from approximately 1,500 cfs (with a minimum of 30 cfs during an 
emergency situation) to approximately 19,500 cfs.    

Annual surface water flow in the river, measured just downstream from Parker Dam, averaged 
approximately 9.0 maf for the period from 1935 to 1999, but varied from a maximum of 
approximately 20.5 maf to a minimum of approximately 5.5 maf (USGS 2003d).  Annual median 
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flow in the river over this same time period was approximately 7.3 maf (USGS 2003d).  From 
1990 to 1999, annual flow averaged 7.4 maf downstream from Parker Dam, and annual medial 
flow was 7.2 maf (USGS 2003d).  The overall effect of diversions, local surface inflows, 
evapotranspiration, and groundwater recharge, is a decrease in flow between Parker and 
Imperial dams.  Long-term average annual flow just upstream of Imperial Dam from 1935 to 
1999 was approximately 8.1 maf (USGS 2003d).  From 1990 to 1999, the average annual flow just 
upstream of Imperial Dam was 6.2 maf (USGS 2003d).  
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Palo Verde Diversion Dam is the intake for California’s PVID.  Flows between Palo Verde 
Diversion Dam and Imperial Dam are set by downstream demands and required deliveries to 
Mexico.  Imperial Dam is the diversion point for the All American Canal (AAC), Yuma Main 
Canal, and the Gila Gravity Main Canal.  The AAC delivers to California’s Yuma Project 
Reservation Division, the Imperial Irrigation District (IID), and the Coachella Valley Water 
District.  The Yuma Main Canal delivers to Arizona’s Yuma Project, while the Gila Gravity 
Main Canal delivers to Arizona’s Gila and Wellton-Mohawk projects. 

The surface water levels in the Parker to Imperial dams reach of the Colorado River have daily 
variations, with a higher volume usually released from the reservoirs during the day.  Just 
downstream of Parker Dam, the typical daily variation is about 5 feet in the summer when 
irrigation demand is high.  In winter the daily variation in surface water levels is reduced to 
about 2.5 feet due to lower irrigation demand and a more consistent demand in general.  By the 
time water reaches Imperial Dam, fluctuation is dampened to approximately 0.5 feet by the 
channel storage and daily variations in river surface water levels (USBR and IID 1994).   

REACH 6 

Reach 6 extends from Imperial Dam to the NIB.  The major feature from Imperial Dam to the 
NIB is Laguna Dam.  The Gila River enters the Colorado River system in this reach.   

REACH 7 

Reach 7 of the LCR extends from the NIB to the SIB, a distance of 23.1 miles that forms the 
boundary between Arizona (United States) and Baja California (Mexico).  The major feature in 
this reach is Morelos Diversion Dam, located just downstream of the NIB.  Mexico diverts the 
majority of its Colorado River water supply at Morelos Diversion Dam.  Flows in this reach of 
the river vary.  At times the lower part of this reach is dry.  Cohen and Henges-Jeck (2000) 
reported average total flows in this reach of 22,000 af in non-flood years and 2,120,000 af in 
flood years.  These flows are the result of seepage from Morelos Diversion Dam, flow releases 
from Morelos Diversion Dam (flood flows and excess water not diverted by Mexico), irrigation 
return flows from Mexico, canal wasteways in the United States, and groundwater 
accumulation from both the United States and Mexico. 

THE REPUBLIC OF MEXICO 

The 1944 Water Treaty provides Mexico with a right to receive 1.5 mafy plus 0.2 maf of surplus 
water, when available.  Mexico received 1.7 maf in compliance with the treaty in both 1999 and 
2000 (USBR 1999).  The two governments through the International Boundary and Water 
Commission (IBWC) jointly administer the terms of the 1944 Water Treaty relating to the 
Colorado River.  The operations are performed in collaboration with Reclamation.  The 
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deliveries to Mexico are jointly monitored by the IBWC to ensure compliance with the treaty 
allotment and schedules. 
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Groundwater  

The Colorado River is in hydraulic connection with the groundwater in the underlying 
alluvium.  Depending on river stage and groundwater elevations, the river can receive inflows 
from the aquifer, or it can provide recharge to the aquifer.  The hydraulic connection results in 
groundwater levels that, at least in part, reflect the stage of the Colorado River. 

Groundwater pumped from the underlying alluvium is considered Colorado River water and is 
accounted for under each states’ apportionment.  This includes groundwater pumped from the 
LCR floodplain and from certain wells on the alluvial slopes outside the floodplain.  
Reclamation, in association with the U.S. Geological Survey (USGS), has developed a method to 
identify wells outside of the floodplain that yield water that would be replaced by water from 
the Colorado River.  This method has resulted in the development of an “accounting surface,” 
or area where groundwater extractions are considered Colorado River water. 

Studies using near-river (within 400 feet) observation wells in the Yuma area that were 
conducted in the 1970s showed the influence of river surface water levels on near-river 
groundwater elevations in an area irrigated with surface-diverted Colorado River water.  The 
Yuma area near-river groundwater level changes in response to river level changes are 
considered to be representative of the groundwater response in the valleys below Parker Dam 
because of similar geohydrology.  It is estimated that for every unit drop in river surface water 
levels, groundwater under irrigated fields closest to the river will drop by half a unit.  In a non-
irrigated reach, groundwater elevation drop is assumed to be equal to the river drop (USBR 
2000d).  Near-river groundwater elevations above Parker Dam may show differing responses to 
changes in river surface water levels.    

NEVADA 

Groundwater basins proximal to the river and within the accounting surface include those in 
the Las Vegas Wash Valley, other small drainages adjacent to Lake Mead, the smaller washes 
and drainages adjacent to Lake Mohave, and those in the areas of Laughlin and the Fort Mojave 
Indian Reservation.  These basins are generally small in size and are bounded by zones of non-
water bearing rock.   

CALIFORNIA 

Groundwater basins proximal to the river and within the accounting surface include portions of 
the Needles Valley, the Chemehuevi Valley, the Arch Creek and Vidal Wash area, the Big Wash 
and Slaughter Wash areas just north of the Palo Verde Valley, the Palo Verde Valley, 
Chuckwalla Valley, the Cibola Valley, Senator Wash, and the Yuma Valley.  With the exception 
of the Yuma Valley, these basins are generally small in size and are bounded by zones of non-
water bearing rock.  For most of the basins, designated beneficial uses include municipal, 
industrial, and agricultural uses. 
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Groundwater basins proximal to the river and within the accounting surface include the smaller 
washes and drainages adjacent to Lake Mead and Lake Mohave, portions of the Mohave Valley 
and Sacramento Wash, the smaller washes and drainages adjacent to Lake Havasu, portions of 
the Cactus Plain and the area around Parker, the Parker Valley, the Palo Verde Valley, Cibola 
Valley, the Yuma Valley, and the South Gila Valley.  With the exception of the Yuma Valley, 
these basins are generally small in size and are bounded by zones of non-water bearing rock.   

Water Quality 

SURFACE AND GROUNDWATER CONSTITUENTS OF CONCERN 

Salinity.  The main water quality concerns for the lower portion of the Colorado River are 
associated with salinity and total dissolved solids (TDS)1.  Factors influencing salinity levels 
include regional geology, salinity levels in tributaries and other inflow sources, drainage from 
irrigation system return flows, municipal discharge, and concentration of salts due to 
evaporation and other losses.  Approximately 47 percent of the salinity in the Colorado River 
System is from natural sources (U.S. Department of the Interior [DOI] 1999).  The remaining 53 
percent is due to human activities including agricultural runoff, as well as industrial and 
municipal sources.  The river increases in salinity from its headwaters to its mouth.   

In 1974, the Colorado River Basin Salinity Control Act was enacted with the purposes of (1) 
resolving salinity issues associated with 1944 Water Treaty deliveries; and (2) creating a salinity 
control program within the United States portion of the Colorado River Basin to meet objectives 
and standards set by the CWA.  The Federal/state salinity control program under Title II of the 
Salinity Control Act is designed to maintain flow-weighted average annual salinity at or below 
the adopted numeric criteria.  The program is not intended to counteract short-term salinity 
variations due to the highly variable flows caused by natural factors (DOI 2001).   

The Colorado River Basin Salinity Control Forum reviews the water quality standards for the 
Colorado River every three years and makes revisions to accommodate changes occurring in the 
Basin.  The most recent review was in 2002.  At each triennial review, the current and future 
water uses are analyzed for their impact on the salinity of the Colorado River.  An 
implementation plan is developed, which includes adequate salinity control projects to assure 
compliance with the numeric criteria.  In selecting a project, considerable weight is given to the 
relative cost-effectiveness of the project.  Environmental feasibility is also considered.   

Salinity is a Federal issue below Imperial Dam.  Per United States Section, IBWC (USIBWC) 
Minute 242 of the 1944 Water Treaty, the United States must deliver water to Mexico at the NIB 
with an average annual salinity concentration no greater than 115 parts per million (ppm) 
(equivalent to 115 milligrams per liter [mg/L]) +/- 30 ppm (30 mg/L) over the average annual 
salinity concentration of the river at Imperial Dam.   

 
1  TDS is a measure of the total amount of minerals, organic matter, and nutrients that are dissolved in water.  The dissolved 

solids concentration commonly is called the water’s salinity and is classified as follows: fresh, 0-1,000 milligrams/Liter 
(mg/L); slightly saline, 1,000-3,000 mg/L; moderately saline, 3,000-10,000 mg/L; very saline, 10,000-35,000 mg/L; and briny, 
more than 35,000 mg/L. 
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Selenium.  Selenium in the Colorado River naturally originates from shale sediment deposits 
along river tributaries.  Within the river system, Lake Powell has the highest annual loading of 
dissolved selenium, and the majority of selenium is thought to come from above Lake Powell.  
Selenium loads drop within Lake Powell and drop again as the Colorado River passes through 
downstream reservoirs.  Due to this decline, it does not appear that selenium is added to the 
system in the Lower Basin (DOI 1999).  Research indicates that there are no local sources of 
selenium within the LCR basin, and, unlike in the Upper Basin, use of water for agricultural 
purposes along the LCR does not contribute to selenium increases (Radtke, et al. 1988). 
Selenium levels in biota of the Lower Basin have been found to equal or exceed the guideline for 
reproductive impairment of biota (Radtke, et al. 1988).  Based on a recent study, selenium 
appears to be a constituent of concern in the LCR aquatic system, and continued selenium 
loading to the LCR could severely affect important components of the ecosystem (Radtke, et al. 
1988).   
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Perchlorate.  Ammonium perchlorate, the most common form of perchlorate contamination, is 
manufactured for use as an oxygen-adding component in solid propellant for rockets, missiles, 
and fireworks (EPA 1999, 2001).  Perchlorate contamination in surface waters has been given 
increasing scrutiny due to potential health effects on human thyroid function (EPA 1999, 2001).  
There is currently no Federal National Primary Drinking Water Regulation for perchlorate.  
Perchlorate is on the EPA’s Safe Drinking Water Act’s Contaminant Candidate List as of 1998 
(EPA 1999, 2001) and the EPA has established 1 part per billion (ppb) as the provisional 
reference dose for adults (EPA 1999, 2001; CADHS 2001).  

Perchlorate has been detected in the water of the Colorado River and Lake Mead.  Perchlorate 
concentrations have ranged from less than 4 ppb to 17 ppb at the SNWA’s water intake at Lake 
Mead (EPA 1999, SNWA 2003b).  The EPA identified two facilities in Henderson, Nevada that 
manufactured ammonium perchlorate and were found to have released perchlorate to 
groundwater.  Kerr-McGee Chemical Company, the Nevada Department of Environmental 
Protection (NDEP) and Reclamation are working together to intercept a major surface flow of 
perchlorate-laden water along Las Vegas Wash.  This program is ongoing and has significantly 
reduced the amount of perchlorate entering the Las Vegas Wash, Lake Mead, and the Colorado 
River.  This remediation program will continue into the future and will continue to reduce 
perchlorate contamination in groundwater and in Colorado River water in Lake Mead and 
downstream (USBR 2000b). 

Chromium 6.  A plume of the chemical chromium-6 in groundwater near Needles, thought to 
be related to Pacific Gas and Electric operations in the area, has been observed moving toward 
the Colorado River (Coachella Valley Desert Sun 2003).  Affected parties and the Colorado River 
RWQCB are currently exploring containment and cleanup options. 

DESIGNATED IMPAIRED RIVER SEGMENTS AND WATER BODIES 

Under section 303(d) of the CWA, the states and EPA identify “impaired” stream segments and 
water bodies where constituent concentrations impair the designated beneficial uses of the 
water body.  Additional human activities within the segments, or that may directly or indirectly 
affect these segments, may result in further impairment.  The states and EPA work together to 
develop a Total Maximum Daily Load (TMDL) for the segment, and set up a timeframe for 
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reducing concentrations of the constituents and bringing the impaired water body back to 
attainment. 
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Several stream segments within the project area are currently impaired for some beneficial uses 
as a result of elevated constituent concentrations, including the following: 

• The Las Vegas Wash, which is tributary to Lake Mead and carries the drainage for all of 
the Las Vegas metropolitan area to Lake Mead.  The wash is currently impaired as a 
result of high ammonia and phosphorus concentrations, and iron and total suspended 
solids (TSS) are also being investigated as impairments to beneficial uses.   

• The Colorado River between Hoover Dam and Lake Mohave, which has elevated pH 
levels.  However, since the adoption of the 2002 303(d) List, the State of Nevada has 
updated its pH criteria and these areas are meeting the revised criteria (personal 
communication, R. Paul 2003).  It is anticipated that these area will be reevaluated and 
removed from the 303(d) List as part of the 2004 303(d) List revisions (EPA 2003a).   

• The Palo Verde Outfall Drain, which carries runoff from PVID to the Colorado River.  
Pathogenic bacteria from natural background sources and dysfunctional septic systems 
have resulted in the loss of beneficial uses of this water body (CRWQCB 2003).   

The complete listing of impaired stream segments is presented in Table 3.9-1.  Information 
included in this table provides a complete overview of constituents of concern in the potentially 
affected water bodies.  However, the concentration and total load of these constituents of 
concern would not be affected by the Conservation Plan because the constituents of concern are 
primarily a result of urban, agricultural, and mining activities.  The Conservation Plan would 
not increase or otherwise affect urban, agricultural, and mining activities in the planning area. 

3.9.1.2 Muddy River/Moapa Valley and Virgin River 

Surface Water 

The Muddy River is a perennial river fed by the Muddy Springs in southern Nevada and flows 
into Lake Mead.  The majority of the flow currently is used for agriculture and power 
generation (SNWA 2003a).  The drainage area of the river is large, but due to soil conditions and 
rainfall patterns, only a small portion of the overall basin contributes directly to surface runoff 
(USGS 2003a).  Near Moapa, the Muddy River recently exhibited a daily average flow of 30 cfs, 
part of a long-term downward trend from an average of 50 cfs in 1950 (USGS; period 1950-
2000).  Peak flows reached great than 1,000 cfs, while minimum flows were near 20 cfs. 

The Virgin River originates in southwestern Utah, flows through the northwestern corner of 
Arizona and into Nevada where it joins the Colorado River at Lake Mead.  Virgin River water is 
used for both domestic and agricultural uses.  Stream flows in the lower Virgin River are 
frequently at or near zero, with an upper range of greater than 7,000 cfs occasionally exhibited.  
The normal range of measured flows tops out near 2,000 cfs, however. 
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Table 3.9-1.  Impaired Water Bodies in the Project Area 1 

Water Body Constituent(s) of Concern Source Proposed TMDL Completion 

CALIFORNIA 

Palo Verde Outfall Drain Pathogens Unknown 2003 

ARIZONA 1 

Virgin River Fecal coliform and 
turbidity 

Not identified Not developed 

Alamo Lake Sulfide, pH, DO, and 
mercury 

Assumed to be 
mining wastes 

Not developed 

Painted Rock Lake 
(Borrow Pit) 

Fecal coliform, DO, and 
pesticides 

Not identified Not developed 

NEVADA 

Las Vegas Wash – 
Telephone Line Road to 
Lake Mead 

Total ammonia, total 
phosphorus, total iron, 
total suspended solids 

Effluent 
discharges, 
nonpoint source 
runoff 

TMDLs exist for ammonia 
and phosphorus; others not 
developed 

Colorado River – Lake 
Mohave inlet to California 
state line 

pH Not identified Not developed 

Colorado River – Hoover 
Dam to Lake Mohave inlet 

pH Not identified Not developed 

Muddy River – Source to 
Glendale 2 

Total iron, total 
phosphorus, and 
temperature 

Not identified Not developed 

Muddy River – Glendale 
to Lake Mead 

Total boron, total iron, 
and temperature 

Not identified Not developed 

Virgin River – Mesquite to 
Lake Mead 

Total boron, total iron, 
total phosphorus, and 
temperature 

Not identified Draft in review –  
date uncertain 

Virgin River – Stateline to 
Mesquite 2 

Total boron, total iron, 
total phosphorus, total 
nitrogen, and 
temperature,  

Not identified Not developed 

Sources: State Water Resources Control Board (SWRCB) 2003, ADEQ 2002, Colorado RWQCB 2003, NDEP 2003 
1  Impaired segments in Arizona are identified in the Lake Mead watershed, Bill Williams River watershed and the 

lower Gila River watershed, upstream from areas being evaluated as alternatives to the proposed action, that do 
not directly affect the mainstem Colorado River or occur within the riverine segments being evaluated as 
alternative conservation area establishment sites. 

2 Some impaired segments in Nevada are identified in the Lake Mead watershed upstream from areas being 
evaluated as alternatives to the proposed action, that do not directly affect the mainstem Colorado River or 
occur within the riverine segments being evaluated as alternative conservation area establishment sites. 
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Groundwater  1 
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The surface water and groundwater basins designated along the Muddy and Virgin rivers in 
Nevada are part of Nevada’s Hydrographic Region 13 (the Colorado River Basin hydrographic  
region).  Both the Muddy River Springs/lower Moapa Valley and Virgin River Valley basins are 
classified as “designated2” for depleted groundwater conditions. 

Water Quality 

The Muddy River is designated as impaired under section 303(d) of the CWA over its entire 
length (see Table 3.9-1).  The river is designated from its source to Glendale (13.63 miles) as 
impaired for iron (total), temperature, and total phosphorous.  The TMDLs identified for this 
portion of the river have a priority of 3 (lowest).  From Glendale to Lake Mead (25.07 miles) the 
river is listed for boron (total), iron (total), and temperature; iron and temperature were added 
in 2002.  The TMDLs identified for this portion of the river have a priority of 3.   

The reach of the Virgin River in Nevada from Mesquite to Lake Mead (25.75 miles) is 
designated as impaired under section 303(d) of the CWA for boron (total), iron (total), 
temperature, and total phosphorous; iron and temperature were added in 2002 (see Table 3.9-1).  
The TMDLs identified for this portion of the river have a priority of 3, with the exception of the 
boron, which has a priority of 1 (highest).  From the Stateline to Mesquite (4.5 miles) the river is 
listed for boron (total), iron (total), temperature, and total nitrogen.  The TMDLs identified for 
this portion of the river have a priority of 3, with the exception of the boron, which has a 
priority of 1.  A Draft TMDL has been developed for boron (NDEP 2003a).   

A portion of the Virgin River in Arizona is designated as impaired under section 303(d) of the 
CWA for turbidity and fecal coliform (see Table 3.9-1). 

3.9.1.3 Bill Williams River 

Surface Water 

The Bill Williams basin consists of approximately 3,200 square miles.  The Bill Williams River 
was historically a perennial stream, but flows in the river are now primarily dependent on the 
operation of Alamo Dam or on local precipitation.  The Bill Williams River watershed area 
below Alamo Dam consists primarily of BLM and State of Arizona-owned lands, with a small 
percentage of private ownership.  Many historic mining discharge permits have been granted in 
this watershed area. 

 
2  “Designated” groundwater basins are basins where permitted ground water rights approach or exceed the estimated average 

annual recharge and the water resources are being depleted or require additional administration.   Under such conditions, a 
state’s water officials will so designate a groundwater basin and, in the interest of public welfare, declare preferred uses (e.g., 
municipal and industrial, domestic, agriculture, etc.).  For Nevada, in the interest of public welfare, the Nevada State 
Engineer, Division of Water Resources, Department of Conservation and Natural Resources, is authorized by statute (Nevada 
Revised Statute 534.120) and directed to designate a groundwater basin and declare preferred uses within such designated 
basin.  The State Engineer has additional authority in the administration of the water resources within a designated 
groundwater basin. 
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Flows in the Bill Williams River are controlled primarily by releases from Alamo Dam.  From 
1988 to September 2002, the timeframe of daily stream flow data, flows were most frequently 
measured as zero (USGS 2003b).  Some periodic daily average flows greater than 6,000 cfs were 
observed (USGS 2003b), probably as a result of local rainfall. 
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Groundwater  

A hydraulic connection exists between flow in the Bill Williams River and groundwater in the 
alluvium along the river (ADWR 2003a).   Short-term water level rises and declines of as much 
as 30 feet have been reported by well owners along the river.  These fluctuations correlate with 
water releases at Alamo Dam. 

Groundwater in the Bill Williams basin occurs in younger alluvial deposits, in basin-fill, and in 
fractured and porous volcanic rocks.  The amount of water stored and extracted in each of these 
units varies, but the basin-fill contains the largest volume of stored water and is the primary 
water-bearing unit (ADWR 2003a).  Recharge to the basin-fill results from stream flow 
infiltration and precipitation along the mountain fronts (ADWR 2003a).   

Water Quality 

There are no waters in the watershed below Alamo Dam that are listed on the section 303(d) 
CWA list.  Alamo Lake, the source water for the Bill Williams River behind Alamo Dam, is 
currently under investigation for pH, DO, sulfide, and mercury.  The impairment from mercury 
is possibly from mining activities in the watershed, and an investigation is in progress with 
ongoing sampling.  There are no approved listings or implementation plans for this water body 
(ADEQ 2002).  There are several riverine segments in the watershed above the lake that are 
impaired for various water quality attributes. 

Water quality within the basin-fill is generally suitable for irrigation uses (ADWR 2003a).   

3.9.1.4 Lower Gila River 

Surface Water 

The lower Gila River is ephemeral and flows only in response to precipitation events or water 
releases from upstream dams (ADWR 2003c).  Prior to the construction of the Coolidge Dam, 
natural or unimpaired flow in the lower portion of the Gila River was intermittent (i.e., the river 
flowed for a few months or more, but did not flow year-round) (ADWR 2003c).  Painted Rock 
Dam provides flood control on the lower Gila River.  However, due the limited storage capacity 
on the river, this facility is not able to capture and or significantly moderate the large flood flow 
events (such as in the 1993 floods).  Irrigation return flow from the Wellton-Mohawk Irrigation 
and Drainage District seeps into the Gila River channel near Dome, Arizona.  This influx of 
water supports flow from Dome to the confluence with the Colorado River (ADWR 2003c). 

Upstream of Dome, the river exhibits essentially no flow.  Localized rainfall accounts for 
periodic daily average flows of up to 1,000 cfs.  The area experienced significant flooding in 
1993 following unusually prolonged rainfall.  At the USGS gage near Dome, recorded daily 
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mean flows exceeded 10,000 cfs on 83 days throughout the year, and exceeded 20,000 cfs on 27 
days throughout the year (USGS 2003c).  Peak flows in 1993 exceeded 28,000 cfs  (USGS 2003c). 
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Groundwater  

Groundwater in the lower Gila basin occurs in both the floodplain alluvium and the basin-fill.  
In the western part of the lower Gila basin (from approximately Dateland to Dome), 
groundwater development has occurred predominately in the streambed alluvium in the Gila 
River floodplain aquifer (ADWR 2003b).  The primary water-bearing areas of the floodplain 
aquifer are the upper sandy unit and the lower gravel unit (ADWR 2003b).   Groundwater in the 
floodplain aquifer is at a shallow depth and is unconfined.  Groundwater development outside 
the Gila River floodplain is minimal and most of the wells outside the floodplain have low 
yields (ADWR 2003b).   

Due to excessive recharge that resulted from the application of imported Colorado River water, 
a network of wells began pumping excess groundwater into drainage canals to lower shallow 
groundwater levels in the early 1960s (ADWR 2003b).  These drainage canals discharge into the 
Colorado River at various points, or into Mexico.  Since the early 1960s, groundwater pumpage 
in the western part of the basin has been primarily for drainage of excess irrigation water.  

Water Quality 

Painted Rock Lake (Borrow Pit) is designated as impaired under the section 303(d) of the CWA 
for DO, fecal coliform, and pesticides (see Table 3.9-1).  Groundwater quality can vary 
substantially depending on the location within the basin, but in general, groundwater quality is 
poor in the Gila River floodplain due to high TDS concentrations (ADWR 2003b).  Groundwater 
quality in the valleys and plains away from the Gila River floodplain is marginal to suitable, 
and TDS concentrations are generally lower than those observed in the floodplain.   

3.9.2 Environmental Consequences 

Significance Criteria 

The proposed action would have a significant impact to water resources if it would: 

• violate (or cause the violation of) any water quality standards or waste discharge 
requirement;  

• substantially deplete groundwater supplies or interfere substantially with groundwater 
recharge or flow to the extent that it would not support existing land uses that rely on 
groundwater or planned uses for which permits have been granted; 

• substantially alter the existing drainage pattern of the site or area, including the 
alteration of the course of a stream or river, in a manner which would result in 
substantial erosion or siltation on- or off-site; 

• substantially alter the existing drainage pattern of the site or area, including through the 
alteration of the course of a stream or river, or substantially increase the rate or amount 
of surface runoff in a manner which would result in flooding on- or off-site; or 
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• place within a 100-year flood hazard area structures which would impede or redirect 
flood flows. 
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3.9.2.1 Alternative 1: Proposed Conservation Plan 

Impacts 

The proposed action would require a water supply of approximately 57,400 af of water per year, 
or approximately 0.7 percent of the average annual water use within the Lower Basin from 1990 
to 2001.  As noted, in section 2.1.1.4, the legal structure governing the Colorado River would 
ensure that the proposed action would not increase the amount of water used in the Lower 
Basin beyond existing entitlements.  The geographic scope of the proposed action would ensure 
that Colorado River water used as part of its implementation would be used within the historic 
floodplain of the LCR.  The use of this water would not affect the water surface elevation of the 
LCR because it would be water that otherwise would be used for another purpose and would 
be diverted from the same general location.  Moreover, the amount of water used would be 
small in comparison with the amount of water used within the Lower Basin and thus would not 
appreciably alter the water surface elevation even if it were not already being used for other 
purposes.  

Conservation area establishment activities may require the construction of two field facilities, 
which would consist of a small, prefabricated steel building that would serve as an office and an 
equipment yard.  They likely would be constructed on bare ground or at an already developed 
and graded site, and would require several acres at most.  Fish rearing facilities also could be 
required.  These structures would not be placed in areas where flood flows would be impeded 
or interrupted.   

Conservation area establishment activities would require grading of both undeveloped and 
agricultural sites to provide suitable elevations for establishing habitat and to create access 
roads in some locations.  Mounds and depressions would be created in order to provide micro-
topographic diversity and simulate historic conditions.  Backwaters also would be established 
and could result in the alteration of streams or rivers.  None of these actions would substantially 
increase the rate or amount of surface runoff in a manner that would result in flooding on- or 
off-site.   

The application of Colorado River water to conservation areas would not adversely affect local 
or regional groundwater levels or groundwater quality.  Local groundwater levels may rise as a 
result of the periodic application of surface water to develop or maintain habitat, but the 
increase would be minor and temporary.  The use of groundwater for irrigation purposes 
would be based on compliance with legal requirements for this use, so that there would be no 
adverse effect to groundwater resources.  Moreover, water would not be applied to patches of 
established habitat in sufficient quantities to increase regional groundwater levels, particularly 
since they would be established in dispersed locations along the river, and irrigation would be 
required only at certain times of the year.  Herbicides and pesticides would be applied 
periodically, but this would not affect groundwater quality since they would be applied in 
accordance with established requirements in the same manner as existing agricultural uses and 
would not be extensively used; it is likely that they would be applied in lesser quantities than 
used at existing agricultural sites that could be converted to other land cover types.   
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The use of Colorado River water as part of the proposed action would not adversely affect 
water quality except as discussed under Impacts HYDRO-2 and HYDRO-3 below.  The 
potential for accidental releases of hazardous materials, which could have a minor, short-term, 
and localized effect on water quality, are addressed in section 3.8, Hazards and Hazardous 
Materials. 
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Impact HYDRO-1:  Habitat establishment activities could result in erosion-induced siltation.  
Construction activities would include such actions as clearing vegetation, grading, excavating, 
dredging, stockpiling soil, construction/modification of supply canals, berm construction, and 
swale construction.  Each of these activities could result in increased localized soil erosion and 
associated sedimentation of the Colorado River or backwaters.  Less clearing and grading 
would be required if agricultural land were used instead of undeveloped land; erosion-induced 
siltation could occur, however, just to a lesser extent.  The use of standard BMPs has been 
included as part of the proposed action (refer to section 3.0 for examples of typical BMPs), and 
could include constructing temporary pollution control measures such as silt fences and the 
application of straw and seed, minimizing the area to be cleared and graded to the extent 
possible, and installing barriers around stockpiled soil.  Thus, with implementation of these 
BMPs, construction would not substantially alter the existing drainage pattern of the site in a 
manner that would result in substantial erosion or siltation on- or off-site.  Impacts would be 
less than significant. 

Impact HYDRO-2:  Habitat establishment could have a short-term, adverse effect to water 
quality if irrigation resulted in the release of pesticides, salts, or other contaminants.  This 
impact could occur if sites selected for the establishment of conservation areas contained 
contaminated soils.  The release of herbicides and pesticides would be most likely to occur on 
sites that were previously used for agricultural activities.  Increases in selenium levels in the 
LCR are not likely to be affected by irrigation of restoration sites due to the low levels of 
selenium in the soils.  The release of other contaminants could occur on both undeveloped and 
developed sites.  This, however, is highly dependent on the specific past history and other 
characteristics of the site and the type of conservation action implemented.  In particular, the 
potency of many pesticides could have been reduced by naturally occurring physical and 
biological processes prior to their release by conservation actions.  A number of other factors 
would further reduce the severity of potential impacts.  Releases would be distributed 
throughout the planning area over the 20- to 30-year construction period.  Further, once in the 
Colorado River, such releases would be diluted by the substantial flows ranging from more 
than 8 mafy in Reach 2 to 1.5 mafy in Reach 6.  Impacts would be less than significant.   

Salt leaching may be required on some sites prior to revegetation (primarily those sites that are 
not located on existing agricultural lands).  This may require several applications of water 
throughout one or more growing seasons in order to create appropriate soil conditions.  
Because salt leaching would be a temporary activity and the amount of additional salts added 
to the Colorado River from this activity would be minor, impacts would be less than significant.   

Impact HYDRO-3:  Water quality in created or restored backwaters and marshes could be 
affected by increasing concentrations of various naturally occurring and man-made 
chemicals, including perchlorate, selenium, Chromium 6, and other dissolved salts (both in 
the soil and the water column) that result from evaporation of water.  The proposed action 
includes the establishment of 360 acres of backwaters and 512 acres of marsh.  The degree of 
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connectivity to groundwater or the river would influence the extent to which salt or selenium 
concentrations increase.  Marshes and backwaters with direct connection to the river do not 
tend to concentrate salts because the water flows through these systems, while those isolated 
from the river are more prone to salt concentrations due to high evaporation rates.  High 
salinities reduce the water quality for both aquatic animals and plants and affect the 
composition of the community.  The concentration of salts in water from isolated marshes and 
backwaters would not be not likely to reach the river unless water from these areas were 
pumped out as part of a “freshening” action.  The amount of water returned to the river in this 
way would be small relative to the total flow, and the affected water would be diluted.  Impacts 
to water quality would be less than significant.   
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Marshes and backwaters with direct connection to the river tend to have higher selenium levels 
than isolated marshes and backwaters.  This is likely due to the inflow of selenium-bearing 
water to these areas, where it is available for capture in the organic sediments to move into the 
food chain.  Isolated marshes and backwaters receive their water filtered through the ground, 
and it is believed this filtration removes selenium before the water reaches the marsh or 
backwater.  Further investigations on this phenomenon are ongoing.  High selenium levels have 
been implicated in reproductive failure in birds and fish, and these effects may be more likely to 
appear in connected marshes and backwaters than those isolated from the river.  New, isolated 
marshes and backwaters are not likely to experience significant increases in selenium over time, 
or be a source of selenium concentration in the river.  Impacts to water quality would be less 
than significant.  

Impact HYDRO-4:  Conservation area establishment would result in a long-term 
improvement to water quality if agricultural land were used.  The conversion of agricultural 
land to riparian land cover types would lessen the input of nutrients and agricultural chemicals 
to the river, improving water quality and aquatic habitat conditions.  The establishment of 
riparian vegetation along an expanded portion of the river would provide increased shading, 
water filtration, and nutrient and pollutant uptake, improving water quality and aquatic habitat 
conditions downstream.  This impact would be beneficial. 

Mitigation Measures 

No mitigation measures are required because no significant impacts would occur. 

Residual Impacts 

Residual impacts are those that would occur after the implementation of mitigation measures to 
reduce an impact.  No mitigation measures are required; thus, no residual impacts would occur. 

3.9.2.2 Alternative 2:  No Action Alternative 

Under the no action alternative, it is likely that conservation measures similar to those included 
in the proposed action would be implemented since compliance with the ESA still would be 
required for the covered activities, although some conservation could occur in the off-site 
conservation areas (as described in section 3.9.2.4 below), as well as along the LCR.  Impacts 
HYDRO-1 through HYDRO-4 apply to Alternative 2, as does the discussion of water surface 
elevation, flooding, groundwater, and water quality impacts from accidental spills in section 
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3.9.2.1.  Water quality impacts associated with marsh creation along the lower Virgin, Muddy, 
and Bill Williams rivers would differ somewhat from those of the proposed action because 
different constituents of concern are present.  Impacts would be less than significant, though, as 
described under Impact HYDRO-3.  To the extent that the agencies undertaking the covered 
activities proceed with ESA compliance through section 7 consultations instead of the section 10 
permitting process, there may be a reduced number of covered species because unlisted species 
would not be included.  This would likely result in a smaller amount of conservation area being 
established and proportionately lessened impacts related to erosion-induced siltation and water 
quality from irrigation (Impacts HYDRO-1 and HYDRO-2).  It is likely that the amount of 
backwaters created would be similar to the proposed action since they provide habitat for listed 
species; thus, impacts associated with their creation would be as described for the proposed 
action (Impact HYDRO-3).  The long-term improvement to water quality (Impact HYDRO-4) 
would be somewhat lessened under this alternative since less agricultural land would be 
converted to conservation areas under the worst-case scenario.   

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 

16 

17 

18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 

32 

33 

34 
35 

Mitigation Measures 

No mitigation measures are required because no significant impacts would occur. 

Residual Impacts 

Residual impacts are those that would occur after the implementation of mitigation measures to 
reduce an impact.  No mitigation measures are required; thus, no residual impacts would occur. 

3.9.2.3 Alternative 3:  Listed Species Only 

Impacts HYDRO-1 through HYDRO-4 generally apply to Alternative 3, as does the discussion 
of water surface elevation, flooding, groundwater, and water quality impacts from accidental 
spills in section 3.9.2.1.  This alternative would result in a smaller amount of conservation area 
being established and proportionately lessened impacts related to erosion-induced siltation and 
water quality from irrigation (Impacts HYDRO-1 and HYDRO-2).  The amount of backwaters 
created would be as described for the proposed action; thus, impacts associated with their 
creation would be as described for the proposed action (Impact HYDRO-3).  The long-term 
improvement to water quality (Impact HYDRO-4) would be somewhat lessened under this 
alternative since less agricultural land would be converted to conservation areas under the 
worst-case scenario.   

Mitigation Measures 

No mitigation measures are required because no significant impacts would occur. 

Residual Impacts 

Residual impacts are those that would occur after the implementation of mitigation measures to 
reduce an impact.  No mitigation measures are required; thus, no residual impacts would occur. 
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3.9.2.4 Alternative 4:  Off-Site Conservation 1 
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As noted above, a hydraulic connection exists between flow in the Bill Williams River and 
groundwater in the alluvium along the river.  The establishment of new habitat along the Bill 
Williams River on existing agricultural lands may result in an unquantified change in 
groundwater flow and availability for existing habitats downstream.  The extent of change in 
groundwater flow would be dependent on the amount of water used to establish the new 
vegetation versus what is currently used for the agricultural operations.  As described in section 
2.1.4.2, LCR MSCP parties would obtain Bill Williams River water for implementing the 
Conservation Plan projects from various sources in accordance with Arizona law and in 
coordination with the Arizona parties to the LCR MSCP whose water rights may be affected by 
the use.  The legal structure governing water rights within Arizona would ensure that the use of 
water under the proposed action would not increase the amount of Bill Williams River water 
used beyond existing apportionments.  Through the use of water from these sources, 
implementation of the Conservation Plan would not increase the amount of water used from 
the Bill Williams River.  Irrigating new habitat in this off-site conservation area could, however, 
result in a continuation of unquantified adverse impacts to groundwater flow to the existing 
habitats on Bill Williams River NWR resulting from the ongoing agricultural operations if the 
new habitat requires a similar amount of water as the ongoing operations.  This would not 
result in an adverse impact to groundwater resources.   

Impacts HYDRO-1, HYDRO-2, and HYDRO-4 generally apply to this alternative, as does the 
discussion of water surface elevation, flooding, groundwater, and water quality impacts from 
accidental spills in section 3.9.2.1.  These impacts would be the same as described for the 
proposed action (less than significant or beneficial) since the same overall amount of conservation 
area would be established.  Impacts from the establishment of cottonwood-willow, honey 
mesquite, and marsh would occur along the Muddy/Virgin, Bill Williams, and lower Gila 
rivers.  Impact HYDRO-3 also generally applies to this alternative.  Water quality impacts 
associated with backwater development would be as described under Impact HYDRO-3 
because backwaters would continue to be established in the planning area.  Water quality 
impacts associated with marsh establishment would be similar to those described under Impact 
HYDRO-3, although different constituents of concern are present along the Virgin, Muddy, and 
Bill Williams rivers (e.g., boron, iron, phosphorous, total nitrogen, and possibly mercury).  As 
described under Impact HYDRO-3, for connected marshes, the extent of concentration of 
chemicals relative to the flow of the river is not likely to be significant.  For isolated marshes, 
salts and selenium in those areas would not reach the river unless water from the area was 
pumped out as part of a “freshening” action.  The amount of water involved relative to the flow 
of the river is small and the affected water would be diluted.  Impacts to water quality would be 
less than significant. 

Conservation area establishment would not affect the specific water quality parameters 
identified as impairing the use of the Muddy and Virgin rivers or Alamo Lake (refer to Table 
3.9-1); thus, no additional water quality impacts would occur in these areas.   

Along the lower Gila River, the proposed action could use groundwater as a water supply, but 
because the amount of water required is small, it would result in very minor, localized increases 
in the salinity of irrigation return water infiltrating to the local groundwater.  Historic high 
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groundwater levels have led to the installation of extensive dewatering networks in the region, 
and groundwater levels are closely controlled so that agriculture is not affected.  The 
establishment of conservation areas along the lower Gila River would not exacerbate these high 
groundwater levels because the amount of water required would be small, and thus, water 
would not be applied to patches of established vegetation in sufficient quantities to increase 
regional groundwater levels.  Additionally, conservation sites would be established in different 
locations along the river and irrigation would be required only at certain times of the year.   
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Mitigation Measures 

No mitigation measures are required because no significant impacts would occur. 

Residual Impacts 

Residual impacts are those that would occur after the implementation of mitigation measures to 
reduce an impact.  No mitigation measures are required; thus, no residual impacts would occur. 
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3.10 INDIAN TRUST ASSETS 1 
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Implementation of the proposed action and alternatives has the potential to create both direct 
and indirect impacts to ITAs.  ITAs are “….’legal interests’ in ‘assets’ held in ‘trust’ by the 
Federal government for Federally recognized Indian tribes or individual Indians” (USBR 1994).  
All Federal bureaus and agencies are responsible for protecting ITAs from adverse impacts 
resulting from their programs and activities.  Each Federal bureau or agency, in cooperation 
with potentially affected tribe(s), must inventory and evaluate assets, and then mitigate or 
compensate for adverse impacts to the asset.  While most ITAs are located on reservation lands, 
they can also be located off-reservation.  Examples of ITAs include, but are not limited to, land; 
minerals; rights to hunt, fish, and gather; and water rights (USBR 2000d).  The following section 
describes ITAs that might potentially be impacted by actions taken by Federal agencies as a 
result of implementing the proposed action and alternatives.   

3.10.1 Affected Environment 

3.10.1.1 Lower Colorado River 

Land 

The Phoenix Area Office of the BIA was contacted in June 2000 to determine the types of ITAs 
that might be affected by actions associated with implementation of the Conservation Plan.  Six 
Indian reservations are located within or immediately adjacent to the planning area.  The six 
reservations are the Hualapai Indian Reservation, the Fort Mojave Indian Reservation, the 
Colorado River Indian Reservation, the Chemehuevi Indian Reservation, the Fort Yuma Indian 
Reservation, and the Cocopah Indian Reservation. 

Reservation lands are not the only lands held in trust for tribes and individual Indians.  Small 
areas of land known as “allotments” were granted to individual Indians in the period after 1887 
following passage of the Dawes Act.  Allotments were granted to individual Indians living both 
on and off Indian reservations and ranged in size from a few to several hundreds of acres.  The 
size of the allotment varied from reservation to reservation according to the date the allotments 
were patented.  On many reservations in the United States, after the Indian population had been 
allotted land, the land that was not allotted was sold to non-Indians.  This was not the case on 
reservations located in the Southwest.  In some parts of the United States, Indians were 
accorded the right to sell their allotments after a prescribed period of time, usually 20+ years, 
but again, this generally did not occur for members of tribes in the Southwest (Weiss and Maas 
1992). 

Allotments were granted to individual tribal members on the Colorado River Indian 
Reservation and the Fort Yuma Indian Reservation.  On the Colorado River Indian Reservation, 
allotments were granted to individual tribal members between 1904 and 1940.  The first 
allotments on this reservation were limited to 5-acre parcels.  Later allotments were 10 acres in 
size and even later, tribal members could receive up to 80 acres (Tiller 1996).  Allotted lands on 
the Colorado River Indian Reservation are located near Parker, Arizona, and in areas to the 
southwest. 
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On the Fort Yuma Indian Reservation, 10-acre allotments were granted to individual tribal 
members in 1912, and the trust patents were approved in 1914 (Bee 1981).  There are numerous 
(over 100) allotments in the southeastern portion of the Fort Yuma Indian Reservation, 
beginning at a point just north of the Colorado River and extending northward for some 
distance.  Allotments in this area vary from 3-4 contiguous parcels, up to a maximum of 7 
contiguous parcels.   
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Ownership of allotments on the Colorado River Indian Reservation and the Fort Yuma Indian 
Reservation has passed to the heirs of the original allottees, with as many as 20-30 individuals 
having heirship rights to each allotment.  If an activity associated with the Conservation Plan 
were to be planned for an area on either of these reservations where an allotment was present, 
the Federal agency, in cooperation with the tribe, would need to identify, notify, and obtain 
permission to use the land from each of the allotment heirs, and provide appropriate 
compensation for that use to the heirs and the tribe. 

Tribes have the right to assign land on their reservations for farming, grazing, home sites, tribal 
economic developments, business ventures, cemeteries, and other purposes.  Lands can be 
assigned or leased to tribal members and non-tribal members.  Records of these assignments 
and/or leases are maintained by the issuing tribe. 

Water Rights 

Tribal rights to Colorado River water are, at least partially, based on the 1908 Winters v. United 
States decision and have been further specified in the 1964 United States Supreme Court Decree 
in Arizona v. California and supplemental Decrees issued by the Court in 1979 and 1984.  Five of 
the six tribes with reservation lands located within or bordering the planning area possess 
present perfected Federal reserved rights to Colorado River water.  These tribes are the Fort 
Mojave Indian Tribe, the Chemehuevi Tribe, the CRIT, the Fort Yuma Quechan Tribe, and the 
Cocopah Indian Tribe.  Taken together, these five tribes have present perfected Federal reserved 
rights to 920,718 AFY of Colorado River water. 

The Fort Mojave Indian Reservation is located on the Colorado River near the point where the 
boundaries of Arizona, California, and Nevada meet.  The tribe has reservation land in, and 
possesses present perfected Federal reserved water rights to Colorado River water in all three 
states, as specified in the Decree in Arizona v. California and the supplemental Decrees of 1979 
and 1984.  The tribe has rights to 129,767 AFY of Colorado River water, including 103,535 AFY 
in Arizona, 13,698 AFY in California, and 12,534 AFY in Nevada (USBR 2000d). 

The Chemehuevi Indian Reservation is located in southern California on plateau lands near the 
western shoreline of Lake Havasu.  Pursuant to the Decree in Arizona v. California and the 
supplemental Decrees of 1979 and 1984, the tribe possesses present perfected Federal reserved 
water rights to 11,340 AFY of Colorado River water (USBR 2000d). 

The CRIT Reservation is located in southwestern Arizona and southeastern California, south of 
Parker, Arizona.  In accordance with the Decree in Arizona v. California and the supplemental 
Decrees of 1979 and 1984, the CRIT possess present perfected Federal reserved water rights to 
717,148 AFY of Colorado River water, including 662,402 AFY in Arizona and 54,746 AFY in 
California (USBR 2000d). 
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The Fort Yuma Indian Reservation is located in southwestern Arizona and southeastern 
California north and west of Yuma, Arizona.  Water for the tribe is diverted from the Colorado 
River at Imperial Dam and is delivered through the Yuma Project Reservation Division-Indian 
Unit.  The tribe also has small uses at homestead sites south of Yuma.  Pursuant to the Decree in 
Arizona v. California and the supplemental Decrees of 1979 and 1984, the Fort Yuma Quechan 
Tribe possesses present perfected Federal reserved water rights to 51,616 AFY of Colorado River 
water (USBR 2000d). 

1 
2 
3 
4 
5 
6 
7 

8 
9 

10 
11 
12 
13 

14 

15 
16 
17 

18 

19 
20 
21 
22 
23 
24 
25 
26 

27 

28 
29 
30 
31 
32 
33 
34 
35 

36 

37 

The Cocopah Indian Reservation is located in southwestern Arizona, south of Yuma.  The 
Cocopah Indian Tribe possesses present perfected Federal reserved water rights to 10,847 AFY 
of Colorado River water.  The AFY figure cited here includes only that water diverted directly 
from the Colorado River at Imperial Dam.  In addition to these rights, the tribe has numerous 
well permits that allow the tribe to pump groundwater from aquifers that may be connected to 
the Colorado River within the boundaries of the United States (USBR 2000d).  

Hydroelectric Power Generation and Distribution 

Headgate Rock Dam and Powerplant is owned and operated by the BIA.  BIA supplies energy 
generated at the Headgate Rock Powerplant to the CRIT and other Indian tribes.  WAPA 
markets any excess power produced at Headgate Rock on the open market (USBR 2002).   

Cultural Resources 

Tribes with traditional ties to lands included within the planning area include the Southern 
Paiute, Hualapai, Mohave, Chemehuevi, CRIT, Yavapai, Quechan, Cocopah, Hopi, Zuni, and 
Navajo tribes.  As described in section 3.5, hundreds of cultural resources have been identified 
and documented on lands in the planning area.  Many of these cultural resources sites were 
subsequently destroyed by dam construction and the filling of Lakes Mead, Mohave, and 
Havasu, and other agricultural, urban, and recreational developments.  Federal agencies must 
treat cultural resources located on reservations as ITAs if the affected tribe requests that the 
resources be considered ITAs.   

Biological Resources 

The planning area contains habitat for sensitive fish and wildlife species, especially in riparian 
woodlands, backwaters, and marshes located along the Colorado River and its tributaries.  A 
substantial portion of this habitat is located on reservation lands along the Colorado River 
(USBR 2002).  Some members of the Hualapai, Mohave, Chemehuevi, CRIT, Quechan, and 
Cocopah tribes still collect a variety of native plants, which are utilized for food, medicinal, and 
ceremonial purposes, and in traditional craft production (e.g., basketry).  Although no 
traditional gathering locales have been identified to date by any of the tribes, it is likely such 
areas exist both on and off reservation lands in the planning area. 

3.10.1.2 Muddy River/Moapa Valley and Virgin River  

No tribal lands are located in this off-site conservation area, and no ITAs are present. 
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No tribal lands are located in this off-site conservation area, and no ITAs are present. 

3.10.1.4 Lower Gila River  

No tribal lands are located in this off-site conservation area, and no ITAs are present. 

3.10.2 Environmental Consequences 

Significance Criteria 

The analysis of impacts to ITAs is required by NEPA, which does not require the use of 
significance criteria.  This analysis addresses whether the proposed action and alternatives 
would have the potential to create impacts to all classes of ITAs.   

3.10.2.1 Alternative 1: Proposed Conservation Plan  

Impacts 

Impact ITA-1:  Implementing conservation measures on tribal land could result in changes to 
all classes of ITAs.  A number of tribes are LCR MSCP participants.  Nonetheless, locating a 
conservation area establishment project on tribal land could result in the long-term dedication 
of that land for this purpose and limit other tribal uses during the span of the permit.  Water 
would be needed for a variety of activities identified in the Conservation Plan.  If tribal water 
rights were developed in support of planned conservation activities, this could result in the 
long-term dedication/lease of those rights for maintenance of those conservation projects, 
rather than for some other purpose that might be of economic and social benefit to the tribe.  
The United States, as trustee for tribal water rights, is committed to protecting these rights.  Any 
action taken to implement the LCR MSCP Conservation Plan would not and cannot modify 
these decreed water rights in any manner. 

Some conservation projects would require electricity to power pumps.  If these projects were to 
be located in an area where it was possible to draw power from the Headgate Rock Powerplant, 
it is possible less power from this facility would be available to tribes for other purposes.  As 
noted in section 3.5, implementation of the Conservation Plan could result in adverse effects to 
historic properties (ITAs) if they are present in the area of a proposed conservation project.  
Potential impacts to cultural resources would be addressed in accordance with historic 
preservation laws and regulations in effect at the time a project was being planned.  Some 
activities associated with implementing the Conservation Plan would result in the re-
establishment of native vegetation, which would be considered a beneficial effect.  These same 
activities could, however, impact locations where other native plants are growing that are used 
for food, ceremonial, and medicinal purposes, and for the production of traditional craft items 
so careful avoidance planning would be required. 

No activity associated with implementation of the Conservation Plan would be initiated on 
tribal land without the full cooperation and express permission of the tribe on whose land that 
activity might occur.  LCR MSCP participants and the affected tribe would work cooperatively 
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to identify and resolve potential impacts to ITAs.  Appropriate mitigation and/or compensation 
measures would be identified, negotiated, and memorialized in agreement form, thus resulting 
in no effect or no adverse effect to the identified ITA(s).  If LCR MSCP participants and the tribe 
were unable to reach agreement on how best to resolve effects, the LCR MSCP activity would 
not be implemented on the reservation and there would be no effect to ITAs.   
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Mitigation Measures 

No mitigation measures are required because substantial adverse impacts would not occur. 

Residual Impacts 

The Conservation Plan represents a comprehensive, coordinated program that would be 
implemented over the course of 50 years.  Implementation of this alternative would afford LCR 
MSCP participants and tribes the opportunity to develop agreements for conservation area 
establishment on reservation lands that would be programmatic in character, which could 
decrease the likelihood for impacts to occur to ITAs.  With programmatic, or project-specific, 
agreements in place, there would be no effect or no adverse effect to ITAs.  If it were not 
possible to reach agreement on appropriate mitigation, the proposed conservation measures 
would not be implemented on reservation land, and there would be no effect to ITAs. 

3.10.2.2 Alternative 2: No Action Alternative  

Impacts 

Under the no action alternative, it is likely that conservation measures similar to those included 
in the proposed action would be implemented since compliance with the ESA still would be 
required for the covered activities on a case-by-case basis, although some conservation could 
occur in the off-site conservation areas (as described in section 3.10.2.4 below), as well as along 
the LCR.  Impact ITA-1 generally applies to Alternative 2, although some differences would 
occur.  No tribal lands or ITAs are present in any of the off-site conservation areas; thus, no 
impacts to ITAs would occur if conservation were implemented in the off-site conservation 
areas.  Additionally, some of the elements of the proposed action are unlikely to be 
implemented, including the establishment of a fund to support projects for maintaining and/or 
enhancing existing land cover types that provide habitat for covered species in the planning 
area.  Under the proposed action, this money would be available to fund tribal projects that 
maintain/enhance these habitats on reservation lands, and the absence of the fund would 
remove this potential benefit to ITAs.  To the extent that the agencies undertaking the covered 
activities proceed with ESA compliance through section 7 consultations instead of the section 10 
permitting process, there may be a reduced number of covered species because unlisted species 
would not be included.  This would also likely result in a smaller amount of conservation area 
being established, which generally would result in proportionately fewer impacts to ITAs.   

Mitigation Measures 

No mitigation measures are required because substantial adverse impacts would not occur. 
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Residual impacts are those that would occur after the implementation of mitigation measures to 
reduce an impact.  No mitigation measures are required; thus, no residual impacts would occur. 

3.10.2.3 Alternative 3:  Listed Species Only 

Impacts 

Impact ITA-1 applies to Alternative 3.  Alternative 3 would develop fewer acres of conservation 
area (41 percent less) than the proposed action, which generally would result in proportionately 
fewer opportunities for conservation measures to be implemented on tribal land, and lessened 
impacts to ITAs. 

No activity associated with Alternative 3 would be initiated on tribal land without the full 
cooperation and expressed permission of the tribe on whose land that activity might occur.  The 
LCR MSCP participants and the affected tribes would work cooperatively to identify and 
resolve potential impacts to ITAs.  Appropriate mitigation and/or compensation measures 
would be identified, negotiated, and memorialized in agreement form, thus resulting in no 
effect or no adverse effect to the identified ITAs.  If the LCR MSCP participants and the tribe 
were unable to reach agreement on how best to resolve effects, the conservation measures 
would not be implemented on the reservation and there would be no effect to ITAs.   

Mitigation Measures 

No mitigation measures are required because substantial adverse impacts would not occur. 

Residual Impacts 

The Conservation Plan that would be implemented under Alternative 3 represents a 
comprehensive, coordinated program that would be implemented over the course of 50 years.  
Implementation of this alternative would afford LCR MSCP participants and tribes the 
opportunity to develop agreements for conservation area development on reservation lands 
that would be programmatic in character, which could decrease the likelihood for impacts to 
occur to ITAs.  With programmatic, or project-specific, agreements in place, there would be no 
effect or no adverse effect to ITAs.  If it were not possible to reach agreement on appropriate 
mitigation, the conservation measures would not be implemented on reservation land, and 
there would be no effect to ITAs. 

3.10.2.4 Alternative 4: Off-Site Conservation 

Impacts 

No tribal lands or ITAs are present in any of the off-site conservation areas; thus, no impacts 
would occur if this alternative were implemented, beyond those potentially occurring in the 
planning area if backwaters were constructed on tribal lands.  The potential for impacts to ITAs 
would be greatly lessened under this alternative in comparison to Alternatives 1 and 3, since a 
maximum of 360 acres of land could be affected.   
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No mitigation measures are required because substantial adverse impacts would not occur. 

Residual Impacts 

The Conservation Plan represents a comprehensive coordinated program that would be 
implemented over the course of 50 years.  Implementation of this alternative would afford LCR 
MSCP participants and tribes the opportunity to develop agreements for conservation area 
development on reservation lands that would be programmatic in character, which could 
decrease the likelihood for impacts to occur to ITAs.  With programmatic, or project-specific, 
agreements in place, there would be no effect or no adverse effect to ITAs.  If it were not 
possible to reach agreement on appropriate mitigation, the LCR MSCP activity would not be 
implemented on reservation land and there would be no effect to ITAs. 
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This section addresses land use compatibility issues, as well as potential conflicts with zoning 
and land use plans and policies, including other habitat conservation plans.  State and Federal 
agencies are not subject to local land use and zoning regulations, but they do take these into 
consideration and cooperate with local agencies to avoid conflicts to the extent feasible.  
Additionally, NEPA requires the discussion of possible conflicts between the proposed action 
and Federal, state, regional, local, or tribal land use plans, policies, or controls for the area.  
Approaches to resolving these conflicts also must be identified (40 CFR 1502.16[c]; Forty 
Questions no. 23).  The State CEQA Guidelines, section 15125c, also specify that an EIR should 
discuss any inconsistencies between the proposed project and applicable general plans and 
regional plans.   

3.11.1 Affected Environment  

This section provides an overview of the existing land uses and zoning within the proposed 
Conservation Plan boundary and the off-site alternative conservation areas and draws on the 
respective General/Comprehensive plans, zoning ordinances, and zoning maps for each 
affected jurisdiction.  Note that for planning purposes, local jurisdictions may have assigned 
zoning/land use designations to lands outside their direct planning authority, such as Federal 
or state-managed lands.  A more detailed discussion of agricultural and recreational resources 
is included in sections 3.2 and 3.15, respectively.   

Land uses along the LCR and the off-site alternative conservation areas are under the 
jurisdiction of a number of agencies, including La Paz, Mohave, and Yuma counties in Arizona; 
Imperial, Riverside, and San Bernardino counties in California; and Clark County, Nevada.  In 
addition, there are a number of incorporated cities in the vicinity, including Bullhead City, Lake 
Havasu City, Parker, San Luis, Somerton, and Yuma, Arizona; Blythe, and Needles, California; 
and Laughlin, Nevada.  Several Indian reservations are located along the LCR, as well, 
including those of the Chemehuevi, Cocopah, CRIT, Fort Mojave, Fort Yuma-Quechan, and the 
Hualapai.  Indian tribes are sovereign nations and reservation lands are not subject to local land 
use controls.  A number of Federal agencies manage land along the LCR, including the Service, 
NPS, BLM, and the Department of Defense.  Other land is under the jurisdiction of individual 
states.   

3.11.1.1 Existing Land Uses 

Lower Colorado River 

REACH 1 

Reach 1 is predominantly composed of the Lake Mead NRA, the Hualapai Indian Reservation, 
and Grand Canyon National Park.  The recreation areas are owned and managed by the NPS.  
Land use in this reach is primarily recreational.  
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REACH 2 

Reach 2 is composed mainly of the Lake Mead NRA, including Lake Mohave.  The recreation 
areas are owned and managed by the NPS.  Land use is primarily recreational.   

REACH 3 

Reach 3 includes the Fort Mojave and Chemehuevi Indian reservations (approximately 29,000 
acres of Reach 3 are tribal land), the Havasu and Bill Williams River NWRs (approximately 
21,000 acres of Reach 3 are owned by the Service), and incorporated, urbanized areas, such as 
Bullhead City, Lake Havasu City, Laughlin, and Needles (approximately 24,000 acres are 
controlled by local jurisdictions).  This reach also includes areas used for recreational purposes, 
such as hiking, hunting, off-highway vehicle (OHV) use, and rockhounding; and agricultural 
uses and undeveloped open space (primarily in Mohave County).  

REACH 4 

Reach 4 contains large quantities of agricultural land both in Riverside County and on the CRIT 
Reservation.  Agricultural and open space areas are also present in Imperial County and 
surrounding the city of Blythe.  Additionally, the Cibola NWR and Parker Strip Recreation Area 
are within this reach.  Urbanized areas include the city of Blythe and the Town of Parker.  The 
majority of Reach 4 is tribal land (approximately 146,000 acres) and by local jurisdictions 
(approximately 109,000 acres). 

REACH 5 

This reach includes the Imperial NWR, Picacho SRA, and Martinez Lake.  Limited agricultural 
uses presently exist to the west of Martinez Lake.  The majority of the land in Reach 5 is 
managed by the Service (approximately 11,000 acres).  

REACH 6 

Reach 6 is predominantly agricultural, with scattered areas of urban and developed areas, 
particularly concentrated around the Yuma area.  The Fort Yuma-Quechan Reservation is 
located within Reach 6 and is largely an agricultural community.  The Mittry Lake Wildlife Area 
is also located in Reach 6.  The majority of the land within this reach is tribal land 
(approximately 11,000 acres), local jurisdictions (approximately 37,000 acres), and the BLM 
(approximately 9,000 acres).    

REACH 7 

The predominant land use in Reach 7 is agricultural, with pockets of urban and developed 
areas, particularly in the northern portion near Yuma.  The Cocopah Indian Reservation is 
located within this reach.  Some undeveloped riparian areas border the LCR.  The majority of 
the land in Reach 7 is governed by local jurisdictions (approximately 58,000 acres). 
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Land uses within the Muddy River/Moapa Valley and Virgin River area include agricultural 
and generally undeveloped rural areas.  Additionally, the NDOW’s Overton Wildlife 
Management Area is located within this off-site conservation area and allows for a variety of 
recreational uses.   

Bill Williams River 

Land uses within the Bill Williams River off-site conservation area includes the Bill Williams 
River NWR, agricultural uses, and a portion of Alamo Lake State Park and Alamo Wildlife 
Area.  Most of this area is undeveloped. 

Lower Gila River 

Agricultural land uses, BLM lands, and Department of Defense lands are in the lower Gila River 
area.  Additionally, the lower Gila River area contains recreational land uses in the Mohawk 
Valley and Tacna Marsh areas.  Scattered towns are present in this area, but urban development 
is limited. 

3.11.1.2 Zoning and Land Use Designations 

The agricultural and undeveloped areas along the LCR are zoned for a variety of uses by their 
respective jurisdictions, although most are zoned for some type of agricultural, low-
density/rural residential, open space, or resource conservation use.  Areas zoned for 
commercial, industrial, and more intensive residential uses are generally concentrated near 
developed areas. 1 

Along the Muddy River/Moapa Valley and Virgin River, lands are zoned primarily for open 
space, rural residential, and agricultural uses.  The Bill Williams River off-site conservation area 
primarily is zoned agricultural residential and recreational residential uses.  The lower Gila 
River is zoned for rural uses, including agriculture and open space preservation.   

3.11.1.3 General and Comprehensive Plans 

Each local jurisdiction in the planning area has prepared a general or comprehensive plan to 
guide development.  Each includes policies intended to minimize impacts of development on a 
variety of environmental resources.  Elements typically include land use, housing, circulation/ 
transportation, open space, conservation, recreation, noise, and safety.  Additionally, 
management plans may be developed for tribal, state, and Federal lands.  

 
1   La Paz County zoning maps are being revised to obtain consistency with the County’s first Comprehensive Plan, which is 

currently being developed.  Therefore, land use designations and accurate zoning information for La Paz County are pending 
at this time and are not included in the generalized discussion above.     
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Clark County Multiple Species Habitat Conservation Plan 

Clark County, Nevada, has prepared an MSHCP to conserve a wide variety of species and their 
habitats throughout the county.  The area included in the Clark County MSHCP overlaps with 
that of the proposed Conservation Plan in the portions of Reaches 1 through 3 located in Clark 
County.  The Service has issued a 30-year permit authorizing the incidental take of the listed 
species covered by the plan.  The MSHCP identifies those actions necessary to maintain the 
viability of natural habitats in the county for approximately 232 species residing in those 
habitats.  While the MSHCP addresses all 232 species, it proposes that 79 of the species that are 
currently listed be covered by a section 10(a)(1)(B) permit and that prelisting agreements be 
developed for those species that are not listed.  Another 103 species are identified as evaluation 
species.  Among the 79 covered species are the southwestern willow flycatcher (Empidonax 
traillii extimus), Mojave desert tortoise (Gopherus agassizii), and blue diamond cholla (Opuntia 
whipplei var. multigeniculata).   

Northern and Eastern Colorado Desert Coordinated Management Plan 

The planning area for the BLM’s Northern and Eastern Colorado Desert Coordinated 
Management Plan (NECO) covers 5.5 million acres in the southeastern California Desert 
(including lands in San Bernardino, Riverside, and Imperial counties).  The northeastern 
boundary of the planning area is near Needles and travels south just west of the LCR area 
through Blythe down to the NIB.  The western planning area boundary extends to Indio, 
California.  The plan primarily covers lands adjacent to the LCR planning area; however, 
portions are within the LCR planning area, e.g., near Needles in Reach 3 and in the southern 
portion of Reach 4.  The goal of the plan is to manage species and their habitats on Federal lands 
administered by the BLM, Joshua Tree National Park, and the U.S. Marine Corps Chocolate 
Mountains Aerial Gunnery Range.  Specific goals include recovery of the desert tortoise, a listed 
threatened species under both the ESA and the CESA, and conservation of a variety of other 
species and their habitats.   

3.11.2 Environmental Consequences 

Significance Criteria 

The proposed action would have a significant environmental impact if it would result in any of 
the following: 

• physically divide an established community;  

• conflict with existing land uses; 

• conflict with any applicable land use plan, policy, or regulation of any agency with 
jurisdiction over the project adopted for the purpose of avoiding or mitigating an 
environmental effect; or 

• conflict with any applicable habitat conservation plan or natural community 
conservation plan. 
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Impacts  

The proposed Conservation Plan would not physically divide an established community 
because conservation area establishment would be implemented on undeveloped or 
agricultural land and directed away from populated, developed areas.  The proposed action 
would not impede the implementation of the other conservation plans in the general planning 
area, and it would directly support the Clark County MSHCP by providing $10,000 per year 
until 2030 to its Rare Plant Workgroup to support implementation of planned, but unfunded, 
species conservation measures for the threecorner milkvetch and sticky buckwheat. 

The implementation of conservation measures on Federal or state lands would not conflict with 
any management plans because they would occur only in cooperation with the managing 
agency and its goals and objectives.  Conversations with local planners and review of local land 
use ordinances indicated that conservation area establishment generally would be considered a 
permitted use in the undeveloped and agricultural areas where it would occur (personal 
communications, C. Pulsipher, T. Anthony, S. Mayes-Atkinson, P. Clark, D. Petritz, G. 
Gallagher, M. Spriggs, F. Villegas, J. Heuberger, and S. Martinez 2003; Imperial County 1998).  
However, the zoning of each potential conservation project site would be reviewed to minimize 
any potential conflicts with the plans and policies of local jurisdictions prior to site selection.  
Additionally, implementation of the mitigation measures identified in this EIS/EIR would 
minimize the potential for conflicts with policies of local jurisdictions adopted for the purpose 
of avoiding or mitigating an environmental effect.   

Undeveloped lands within the planning area that provide suitable components of habitat for 
covered species may experience an increase in the population of covered species as a result of 
dispersal from the conservation areas.  Limited areas with suitable habitat in the planning area 
are available, however, and it is likely that covered species already are present in such areas.  
Therefore, an increase in the population of covered species would not require changes to land 
management activities.  It is important to note that only increases in populations of covered 
species that are protected under the ESA or specific state law could affect land management 
activities.  Although the LCR MSCP participants are requesting incidental take coverage for a 
number of species not listed under the ESA, that coverage does not come into effect unless or 
until the species is listed.  There is no requirement for coverage for incidental take for any 
unlisted species by any agency or individual within the planning area.  Thus, use of any lands 
outside the conservation areas by covered, but unlisted species, would not require management 
changes.   

Conservation areas would, as needed, incorporate buffer areas to minimize the potential effects 
of existing land uses and other activities that may be associated with adjacent lands that could 
adversely affect the ecological functions associated with established land cover types.  
Moreover, they would be designed to minimize the need for buffers by locating, juxtaposing, 
and managing established habitats in a manner that would minimize the effect of 
activities/events that may occur on adjacent lands.  The need for buffer lands would be 
determined based on the site-specific needs identified for each conservation area.  Nonetheless, 
specific, potential conflicts with existing adjacent land uses have been identified in the 
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• Impact AG-3:  Runoff from established conservation areas could alter the slopes of 
adjoining laser-leveled fields.  This impact would be significant but mitigable to less than 
significant through the implementation of Mitigation Measure AG-1.   

• Impact AG-4:  Covered species attracted to established conservation areas could 
disperse to other lands within the planning area.  Impacts would be less than significant.   

• Impact NOI-1:  Construction activities could cause a temporary, substantial increase 
in ambient noise levels that could exceed local standards if construction occurred in 
proximity to noise-sensitive receptors.  This impact would be significant but mitigable to 
less than significant through the implementation of Mitigation Measure NOI-1. 

• Impact NOI-2:  Pumps located near noise-sensitive receptors could cause a substantial 
increase in ambient noise levels or exceed regulatory thresholds.  This impact would 
be significant but mitigable to less than significant through the implementation of 
Mitigation Measure NOI-2. 

Mitigation Measures 

No mitigation measures specific to land use are required.  The implementation of Mitigation 
Measures AG-1, NOI-1, and NOI-2 would minimize potential conflicts with nearby land uses.   

Residual Impacts 

Residual impacts would be less than significant because mitigation measures are available that 
would reduce or avoid significant impacts to agricultural resources and noise.   

3.11.2.2 Alternative 2:  No Action Alternative 

Impacts 

Under the no action alternative, it is likely that conservation measures similar to those included 
in the proposed action would be implemented since compliance with the ESA still would be 
required for the covered activities, although some conservation could occur in the off-site 
conservation areas (as described in section 3.11.2.4 below), as well as along the LCR.  The 
discussion of the proposed action’s impacts generally applies to Alternative 2.  It is not known, 
however, if buffer zones would be established or if conservation areas would be sited or 
managed in a manner that would minimize the effect of implementing the conservation 
measures on adjacent lands.  To the extent that the agencies undertaking the covered activities 
proceed with ESA compliance through section 7 consultations instead of the section 10 
permitting process, there may be a reduced number of covered species because unlisted species 
would not be included.  This would also likely result in a smaller amount of conservation area 
being established.  The same types of impacts would occur as described for the proposed action, 
but the overall magnitude would be lessened since a smaller amount of conservation area 
establishment would occur.   
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No mitigation measures specific to land use impacts are required.  Mitigation measures would 
be developed as appropriate in the course of project-specific environmental reviews.  The 
implementation of measures such as Mitigation Measures AG-1, NOI-1, and NOI-2 would 
minimize potential conflicts with nearby land uses.  Developing and implementing such 
mitigation measures is outside the authority of the lead agencies and is beyond the scope of this 
EIS/EIR.   

Residual Impacts 

Residual impacts would be less than significant because mitigation measures are available that 
would reduce or avoid significant land use impacts.   

3.11.2.3 Alternative 3: Listed Species Only 

Impacts  

The discussion of the proposed action’s impacts applies to Alternative 3.  The same types of 
impacts would occur as described for the proposed action, but the overall magnitude would be 
lessened since a smaller amount of conservation area establishment would occur.   

Mitigation Measures 

No mitigation measures specific to land use are required.  The implementation of Mitigation 
Measures AG-1, NOI-1, and NOI-2 would minimize potential conflicts with nearby land uses.   

Residual Impacts 

Residual impacts would be less than significant because mitigation measures are available that 
would reduce or avoid significant land use impacts.   

3.11.2.4 Alternative 4: Off-Site Conservation 

Impacts  

The discussion of the proposed action’s impacts applies to Alternative 4.  The only difference 
between this alternative and the proposed action is that the conservation measures would be 
implemented at different locations (the Muddy/Virgin, Bill Williams, and lower Gila rivers), 
with the exception of conservation measures directly related to fish, including backwater 
creation, which would be implemented in the planning area.  Conversations with local planners 
indicated that conservation area establishment generally would be considered a permitted use 
in the undeveloped and agricultural areas where it would occur (personal communications, C. 
Pulsipher, B. Delmar, B. Hopkins, and G. Gallagher 2003).   

Mitigation Measures 

No mitigation measures specific to land use are required.  The implementation of Mitigation 
Measures AG-1, NOI-1, and NOI-2 would minimize potential conflicts with nearby land uses.   
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Residual Impacts  1 

2 
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Residual impacts would be less than significant because mitigation measures are available that 
would reduce or avoid significant land use impacts.   
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This section addresses noise from potential sources related to the implementation of the 
Conservation Plan, including noise impacts from construction activities and long-term 
operational noise from pumps.   

Noise may be defined as unwanted sound.  Noise is usually objectionable because it is 
disturbing or annoying.  Several noise measurement scales are used to describe noise in a 
particular location.  A decibel (dB) is a unit of measurement that indicates the relative 
amplitude of a sound.  The zero on the decibel scale is based on the lowest sound level that the 
healthy, unimpaired human ear can detect.  Sound levels in decibels are calculated on a 
logarithmic basis.  An increase of 10 dB represents a 10-fold increase in acoustic energy, while 
20 dB is 100 times more intense, 30 dB is 1,000 times more intense, etc.  There is a relationship 
between the subjective noisiness or loudness of a sound and its intensity.  Each 10-dB increase 
in sound level is perceived as approximately a doubling of loudness over a fairly wide range of 
intensities. 

There are several methods of characterizing sound.  The most common is the A-weighted sound 
level, or dBA.  This scale gives greater weight to the frequencies of sound to which the human 
ear is most sensitive.  Representative outdoor and indoor noise levels in units of dBA are shown 
in Table 3.12-1.  Because sound levels can vary markedly over a short period of time, a method 
for describing either the average character of the sound or the statistical behavior of the 
variations must be utilized.  Most commonly, sounds are described in terms of an average level 
that has the same acoustical energy as the summation of all the time-varying events.  This 
energy-equivalent sound/noise descriptor is called Leq.  The most common averaging period is 
hourly, but Leq can describe any series of noise events of arbitrary duration. 

Because the sensitivity to noise increases during the evening and at night—excessive noise 
interferes with the ability to sleep—24-hour descriptors have been developed that incorporate 
artificial noise penalties added to quiet-time noise events.  The Community Noise Equivalent 
Level (CNEL) is a measure of the cumulative noise exposure in a community, with a 5-dB 
penalty added to evening (7:00 P.M. to 10:00 P.M.) and a 10-dB addition to nocturnal (10:00 P.M. 
to 7:00 A.M.) noise levels.  The Day/Night Average Sound Level (Ldn) is essentially the same as 
CNEL, with the exception that the evening time period is dropped and all occurrences during 
this 3-hour period are grouped into the daytime period. 

Noise Regulations 

Land use compatibility with differing noise levels is regulated at the local level, although the 
Federal government has established suggested land use compatibility criteria for different noise 
zones (Federal Interagency Committee on Urban Noise, 1980).  Residential areas and schools are 
considered compatible where the Ldn is up to 65 dBA; outdoor recreational activities such as 
fishing, golfing and horseback riding are compatible when noise exceeds 75 dBA; and parks are 
compatible with noise levels up to 75 dBA.   
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 1 
Table 3.12-1.  Typical Sound Levels  

Measured in the Environment and Industry 

 
At a Given Distance From Noise 

Source 

A-Weighted 
Sound Level in 

Decibels 

 
 

Noise Environments 

 
Subjective 
Impression 

 140   
    
Civil Defense Siren (100') 130   
    
Jet Takeoff (200') 120  Pain Threshold 
    
 110 Rock Music Concert  
    
Diesel Pile Driver (100') 100  Very Loud 
    
 90 Boiler Room  
Freight Cars (50')  Printing Press Plant  
Pneumatic Drill (50') 80   
Freeway (100')  In Kitchen with Garbage 

Disposal Running 
 

Vacuum Cleaner (10') 70  Moderately Loud 
  Data Processing Center  
 60   
  Department Store  
Light Traffic (100') 50   
Large Transformer (200')    
 40 Private Business Office Quiet 
    
Soft Whisper (5') 30 Quiet Bedroom  
    
 20 Recording Studio  
    
 10  Threshold of 

Hearing 
    
 0   
Source:  U.S. Department of Housing and Urban Development.  1985 

Neither Arizona, California, nor Nevada has adopted any quantitative noise regulations that are 
applicable to the proposed action, although the CADHS, Environmental Health Division has 
established guidelines regarding land use compatibility.   

2 
3 
4 

5 
6 
7 
8 

Noise regulations established by local jurisdictions that govern stationary noise sources are 
typically included in noise ordinances, although policies that limit public exposure to noise may 
be included in the general or community plans of individual cities or counties.  Some 
jurisdictions also have specific provisions addressing construction noise impacts that often limit 
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the hours and days of construction and may establish noise thresholds that may not be 
exceeded at specific locations, such as the property line of the site that is under construction.  
Tables 3.12-2 and 3.12-3 provide summaries of the regulations governing noise from 
construction and long-term operations, respectively.  

1 
2 
3 
4 

Table 3.12-2.   Construction Noise Regulations  

County/State LDN  OR CNEL (dB) 

La Paz County, AZ None 

Mohave County, AZ 65 dBA at property line. 

Yuma County, AZ None 
Imperial County, CA 75 dBA Leq when averaged over an 8-hour period and measured at the nearest 

sensitive receptor (e.g., residences, schools, hospitals, parks, office buildings, and 
certain non-human species, including riparian bird species). 

Riverside County, CA Riverside County Code does not provide construction noise limits; however, it 
does restrict construction activities within ¼ mile of an occupied residence(s) to 
the hours of 6 A.M. to 6 P.M. during the months of June through September, and 
between 7 A.M. to 6 P.M. during the other months.   

San Bernardino 
County, CA 

For large projects, such as subdivision construction adjacent to 
developed/occupied noise sensitive land uses, a construction related noise 
mitigation plan is required prior to issuance of a grading permit.   

Clark County, NV None 

City/ State LDN  OR CNEL (dB) 
Parker, AZ None 

Quartzsite, AZ None 
Bullhead City, AZ None 
Lake Havasu City, AZ None 

City of San Luis, AZ None 
City of Somerton, AZ Construction is not allowed, other than between the hours of 7:00 A.M. and 7:00 

P.M. on weekdays, except in case of urgent necessity in the interest of public 
health and safety and then only with a permit which may be granted for a period 
not to exceed 30 days, while the emergency continues. 

Yuma, AZ Construction is not allowed in any residential district or section, other than 
between the hours of 6:00 A.M.  and 7:00 P.M.  from the first day of May to and 
including the 30th day of September and between the hours of 7:00 A.M. and 7:00 
P.M. beginning the first day of October to and including the 30th day of April on 
weekdays. 

Blythe, CA None 
Needles, CA None 
Laughlin, NV None 
Boulder City, NV None 
Henderson, NV None 
Wellton, NV None 
 5 
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Table 3.12-3.  Long-Term Noise Compatibility Thresholds  

 LDN  OR CNEL (dBA) 

County/ 
State 

Noise 
Ordinance/ 
Controls? 

Yes/No 
Residential Commercial Industrial Recreational 

La Paz County, AZ Yes 
(nuisance 

ordinance) 

Not specified Not specified Not specified Not specified 

Mohave County, AZ Yes 50-60 dBA 50-70 dBA 50-75 dBA 50-75 dBA 
Yuma County, AZ No NA NA NA NA 
Imperial County, CA Yes Daytime [50-

55dB] Nighttime 
[45-50 dB] 

Daytime [60dB] 
Nighttime [55 dB] 

Anytime [70-
75dB] 

Not specified 

Riverside County, CA Yes Daytime [65dB 
10-min. Leq]2               
Nighttime [45 dB 
10-min. Leq] 2 

50-65 dBA 50-70 dBA 50-65 dBA 

San Bernardino 
County, CA 

Yes Interior  [45 dB]   
Exterior [60 dB] 

Interior  [45-50 dB]   
Exterior [60-65 dB] 

Not specified Interior  [NA]   
Exterior [65 dB] 

Clark County, NV Yes Daytime [56dB] 
Nighttime [46 dB] 

Daytime [65dB] 
Nighttime [61 dB] 

Daytime [65dB] 
Nighttime [61 dB] 

Not specified 

City/ State   
Parker, AZ No NA NA NA NA 
Quartzsite, AZ No NA NA NA NA 
Bullhead City, AZ Yes Not specified Not specified Not specified Not specified 
Lake Havasu City, AZ Yes Daytime [50-68 

dB] Nighttime [45 
dB] 

Daytime [50-68 
dB] Nighttime [45 
dB] 

Daytime [50-68 
dB] Nighttime [45 
dB] 

Daytime [50-68 
dB] Nighttime [45 
dB] 

City of San Luis, AZ No NA NA NA NA 

City of Somerton, AZ Yes Not specified 50 dB Not specified Not specified 
Yuma, AZ Yes Not specified 70 dB Not specified Not specified 
Blythe, CA Yes 50-60 dB 50-65 dB 50-75 dB 50-55 dB 
Needles, CA Yes 45-65 dB Not specified Not specified Not specified 
Laughlin, NV Yes Daytime [56dB] 

Nighttime [46 dB] 
Daytime [65dB] 
Nighttime [61 dB] 

Daytime [65dB] 
Nighttime [61 dB] 

Not specified 

Boulder City, NV Yes Not specified Not specified Not specified Not specified 
Henderson, NV Yes 32-72 dB3 32-72 dB3 32-72 dB3 32-72 dB3 
Wellton, NV No NA NA NA NA 

1. Daytime is typically 7:00 A.M. to 10:00 P.M. and nighttime is typically 10:00 P.M. to 7:00 A.M. 
2. Leq (Equivalent Energy Level) – The sound level corresponding to a steady-state sound level containing the same total 

energy as a time-varying signal over a given sample period, typically 18 or 24 hours. 
3. Henderson generally regulates all uses and activities noise levels by the maximum sound pressure level radiated by 

any use or facility.  These sound pressure levels vary depending on the octave-band range in cycles per second. 
4.  NA 

3.12.1 Affected Environment 2 

3 
4 
5 
6 

The following discussion describes the existing manmade noise sources for each reach of the 
LCR, as well as the off-site conservation areas.  Noise sensitive receptors are also identified, 
including those in those in urban areas, although the proposed conservation measures likely 
would not be located in proximity to such areas. 
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Reach 1 

Reach 1 is bordered by Clark County, Nevada and Mohave County, Arizona.  The primary 
noise sources are related to recreational activities such as camping and boating on Lake Mead.  
Noise generated by the operation of Hoover Dam may also contribute to the noise environment 
within this reach.  The main noise-sensitive receptors in this region are the Lake Mead NRA and 
Grand Canyon National Park.  Here, campgrounds and other recreation areas where quiet is an 
essential part of the recreational experience are considered noise sensitive uses.  The Hualapai 
Indian Reservation is also located in this reach. 

Reach 2 

Reach 2 is located within Clark County and Mohave County.  The primary noise sources are 
related to recreational activities such as camping and boating on Lake Mohave.  Noise 
generated by the operation of Davis Dam may also contribute to the noise environment within 
this reach.  Because U.S. Highway 93 and Highway 68 cross the LCR perpendicularly, they are a 
noise source only in the vicinity of the point at which they cross the planning area.  The main 
noise-sensitive receptors in this region are the Lake Mead Recreation Area, which extends from 
Reach 1, and residential uses in the communities that border this region. 

Reach 3 

Reach 3 is bounded mainly by Mohave County on the east and San Bernardino County on the 
west, although a small portion of the northern portion of the reach is located in Clark County.  
The main noise sources in this reach are recreational activities on Lake Havasu and below Davis 
Dam, vehicular traffic (particularly along Interstate 40), agricultural uses, and aircraft from the 
Lake Havasu City Airport.  Operational noise from Parker Dam also contributes to the noise 
environment within this reach.  The main noise-sensitive receptors in this region are the Lake 
Havasu and Bill Williams River NWRs and residential uses in the communities that border this 
region, including the Fort Mojave and Chemehuevi Indian reservations.  Bullhead City, Lake 
Havasu City, and the City of Needles are also located in this reach, and contain noise-sensitive 
receptors such as schools, hospitals, and residences.  Urban areas are also sources of noise. 

Reach 4 

Reach 4 is bordered by La Paz County on the east and is largely located within Riverside 
County on the west, although the northern portion of the reach is located in San Bernardino 
County and the southern portion is within Imperial County.  The main noise sources within this 
reach are vehicular traffic (particularly along Interstate 10 and Highway 95), recreational 
boating, agricultural uses, and operational noise from Headgate Rock Dam and Palo Verde 
Diversion Dam.  The main noise-sensitive receptors in this region are the Cibola NWR and 
residential uses in the communities that border this region, including the Colorado River Indian 
Tribes Reservation.  The Town of Parker and City of Blythe are also located in this reach, and 
contain noise-sensitive receptors such as schools, hospitals, and residences.  Urban areas are 
also sources of noise. 
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Reach 5 is bounded by La Paz and Yuma counties on the east and Imperial County on the west.  
The main noise sources within this reach are related to recreational activities such as camping 
and boating on Cibola, Adobe, or Martinez lakes.  Limited agricultural uses also may contribute 
to the noise environment.  The main noise-sensitive receptors in this reach are the Imperial 
NWR and the Picacho SRA. 

Reach 6 

Reach 6 is bordered by Yuma County on the east and Imperial County on the west.  The main 
sources of noise within this reach are recreational activities on Mittry Lake.  Traffic noise also 
contributes to the noise environment within this reach, as do agricultural uses and the operation 
of Imperial Dam.  Noise-sensitive receptors in Reach 6 include the Mittry Lake State Wildlife 
Area, and residential uses in the communities that border this region, including the Fort Yuma 
Indian Reservation. 

Reach 7 

Reach 7 is located within Yuma County.  The main sources of noise within this reach are traffic 
noise (primarily from Interstate 8), operational noise from Morelos Diversion Dam, and 
agricultural uses.  The main noise-sensitive receptors in Reach 7 include the Cocopah Indian 
Reservation and associated residential uses.  The City of San Luis and Yuma are also located in 
this reach, and contain noise-sensitive receptors such as schools, hospitals, and residences.  
Urban areas are also sources of noise. 

3.12.1.2 Muddy River/Moapa Valley and Virgin River 

These rivers are located in Clark County, Nevada, and the Muddy River also passes through the 
towns of Logandale and Overton.  The main sources of noise are related to recreational 
activities such as camping and boating on upper Lake Mead, as well as agricultural uses in the 
Muddy River/Moapa Valley.  Traffic noise from Interstate 15 contributes to the noise 
environment where it intersects the Muddy River.  Noise-sensitive receptors in the Muddy 
River/Moapa Valley and Virgin River region include the Lake Mead National Recreation Area, 
and schools, hospitals, and residences that are associated with the towns of Logandale or 
Overton.  Urban areas are also sources of noise. 

3.12.1.3 Bill Williams River 

The Bill Williams River borders both Mohave and La Paz counties.  Agricultural activities are 
the main source of noise, and the primary noise-sensitive receptor in this region is the Bill 
Williams River NWR. 

3.12.1.4 Lower Gila River 

The lower Gila River is located in Yuma County.  The main sources of noise are traffic 
(primarily Interstate 8) aircraft associated with the Marine Corps Air Station and Yuma 
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International Airport, which lie just south of the lower Gila River, and agricultural uses.  Noise 
sensitive receptors include scattered residences and farmhouses. 
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3.12.2 Environmental Consequences 

Significance Criteria 

Impacts would be significant if the project would result in the following: 

• exposure of persons to or generation of noise levels in excess of standards established in 
the local General Plan or Noise Ordinance, or applicable standards of other agencies; 

• exposure of persons to or generation of excessive groundborne vibration or 
groundborne noise levels; 

• a substantial permanent increase in ambient noise levels in the project vicinity above 
levels existing without the project; or 

• a substantial temporary or periodic increase in ambient noise levels in the project 
vicinity above levels existing without the project. 

3.12.2.1 Alternative 1: Proposed Conservation Plan 

Impacts  

The proposed action would require standard construction activities, including clearing, 
grading, dredging, and construction of infrastructure.  Long-term noise would result from the 
operation of diesel or electric pumps.  No elements of the project would result in excessive 
groundborne vibration or groundborne noise levels.   

CONSTRUCTION NOISE 

Impact NOI-1:  Construction activities could cause a temporary, substantial increase in 
ambient noise levels that could exceed local standards if construction occurred in proximity 
to noise-sensitive receptors.  The proposed action would require a number of actions that 
would generate noise, including clearing, grading, dredging, and construction of infrastructure.  
The amount of noise generated by each of these key actions at varying distances from the source 
is shown on Table 3.12-4.  The duration of construction would vary, depending on the type of 
site and the nature of the construction activity.  Field facilities, for example, could be 
constructed in 1 to 3 months, whereas habitat establishment could take considerably longer, 
depending on the size and other characteristics of the site (e.g., agricultural land can be 
converted to habitat much more rapidly than undeveloped land).  Construction generally 
would occur in agricultural or undeveloped areas.  Thus, noise would be unlikely to affect 
concentrations of residences, churches, schools, or other sensitive receptors found in more 
heavily populated areas.  Average ambient noise levels likely are low in the areas where 
construction would occur (about 45 dBA).  Nonetheless, construction, particularly on the 
periphery of the sites, could potentially occur in proximity to individual rural residences.  Some 
of the local jurisdictions in the planning area regulate construction noise, as indicated in Table 
3.12-2.  If construction activities generated noise levels that violated local standards or caused a 
substantial increase in areas containing noise-sensitive receptors, this impact would be 
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significant but mitigable to less than significant through the implementation of Mitigation Measure 
NOI-1.   
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OPERATIONAL NOISE 

Impact NOI-2:  Pumps located near noise-sensitive receptors could cause a substantial 
increase in ambient noise levels or exceed regulatory thresholds.  The primary source of 
operational noise would be the use of electric or diesel pumps.  It is assumed that pumps would 
generate approximately 85 dBA at 50 feet.  Noise attenuation would be as shown for clearing 
and grading on Table 3.12-4.  As described under construction, the established conservation 
area would be located in agricultural or undeveloped areas, and it is unlikely that pumps 
would be located in the vicinity of noise-sensitive receptors.  As noted in section 2.1.1.4, 
conservation areas would be designed to minimize the effect of activities/events that may occur 
on adjacent lands.  Thus, pumps generally would be sited to avoid exceeding local regulatory 
noise thresholds or causing a substantial permanent increase in ambient noise levels in the 
project vicinity if noise-sensitive receptors are present.  However, if there were no flexibility in 
their placement, impacts could be significant but mitigable to less than significant through the 
implementation of Mitigation Measure NOI-2.   

Table 3.12-4.  Maximum Noise Levels (Ldn) with  
No Noise Reduction Measures in Place 

Feet Clearing Grading Dredging Irrigation 
50 85 85 93 93 
100 79 79 87 87 
200 73 73 81 81 
300 69 70 77 77 
400 67 67 75 75 
500 65 65 73 73 
600 64 64 71 71 
700 62 63 70 70 
800 61 61 69 69 
900 60 60 68 68 

1,000 59 60 67 67 
1,200 58 58 65 65 
1,400 56 57 64 64 
1,600 55 56 63 63 
1,800 54 55 62 62 
2,000 54 54 61 61 
2,500 52 52 59 59 

Note:  Background Noise Level (dBA) = 45 
 

Mitigation Measures 17 

18 
19 

NOI-1 When construction occurs sufficiently close to noise-sensitive receptors so that noise 
from construction activities exceeds local regulatory standards or causes a substantial 
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increase in ambient noise levels, one or more of the following measures shall be 
implemented.  This list does not preclude the use of additional mitigation measures if 
appropriate (Addresses Impact NOI-1).   
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• Use hydraulically or electrically powered impact tools when possible.  If the use of 
pneumatically powered tools is unavoidable, use an exhaust muffler on the 
compressed air exhaust. 

• Install manufacturer’s standard noise control devices, such as mufflers, on 
construction equipment. 

• Locate stationary equipment as far as possible from noise-sensitive receptors. 

• Notify nearby property users whenever extremely noisy work might occur.   

• Use stockpiles as noise barriers when feasible. 

• Keep idling of construction equipment to a minimum (no more than 30 minutes) 
when not in use. 

• Install temporary or portable acoustic barriers around stationary construction 
noise sources. 

• As appropriate, modify noise enclosures with acoustical louvers, baffle walls, 
and/or acoustical panels. 

• Whenever possible, limit construction activities to non-mating, non-nesting 
seasons of noise-sensitive species. 

NOI-2 If pumps cannot be located at sufficient distances from sensitive receptors to avoid the 
exceedance of a local noise standard or a substantial increase in the ambient noise level 
at the sensitive receptors, then barriers or enclosures shall be constructed to ensure 
adherence to local standards.  (Addresses Impact NOI-2) 

Residual Impacts 

Residual impacts would be less than significant since noise impacts would be reduced to meet 
regulatory standards or to avoid substantially increasing the ambient noise levels. 

3.12.2.2 Alternative 2:  No Action Alternative 

Under the no action alternative, it is likely that conservation measures similar to those included 
in the proposed action would be implemented since compliance with the ESA still would be 
required for the covered activities, although some conservation could occur in the off-site 
conservation areas (as described in section 3.12.2.4 below), as well as along the LCR.  Impacts 
NOI-1 and NOI-2 apply to this alternative.  To the extent that the agencies undertaking the 
covered activities proceed with ESA compliance through section 7 consultations instead of the 
section 10 permitting process, there may be a reduced number of covered species because 
unlisted species would not be included.  This would also likely result in a smaller amount of 
conservation area being established, which would result in proportionately fewer noise impacts.  
However, due to the increased number of individual projects associated with the no action 
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alternative, and the greater likelihood that the conservation sites would be located closer to 
developed areas, noise impacts could be somewhat greater than under the proposed action.   
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Mitigation Measures 

Mitigation measures would be developed as appropriate in the course of project-specific 
environmental reviews.  If significant impacts are identified, mitigation measures similar to 
those identified in this EIS/EIR (Mitigation Measures NOI-1 and NOI-2) could be 
implemented.  Developing and implementing such mitigation measures is outside the authority 
of the lead agencies and is beyond the scope of this EIS/EIR.   

Residual Impacts 

Residual impacts would be less than significant because mitigation measures are available that 
would reduce or avoid significant noise impacts.   

3.12.2.3 Alternative 3: Listed Species Only 

Impacts NOI-1 and NOI-2 apply to this alternative.  The same types of significant but mitigable to 
less than significant impacts would occur as described for the proposed action, but the overall 
magnitude would be lessened since a smaller amount of conservation area establishment would 
occur.   

Mitigation Measures 

Mitigation Measures NOI-1 and NOI-2 are applicable to this alternative.   

Residual Impacts 

Residual impacts would be less than significant because mitigation measures are available that 
would reduce or avoid significant noise impacts.   

3.12.2.4 Alternative 4: Off-Site Conservation 

Impacts NOI-1 and NOI-2 apply to this alternative.  The difference between this alternative and 
the proposed action is that most conservation measures would be implemented at different 
locations (along the Muddy/Virgin, Bill Williams, and lower Gila rivers).  The conservation 
measures directly related to fish, including backwater creation, would be implemented in the 
planning area, as described for the proposed action.  Impacts would be significant but mitigable to 
less than significant through the implementation of Mitigation Measures NOI-1 and NOI-2. 

Mitigation Measures 

Mitigation Measures NOI-1 and NOI-2 are applicable to this alternative.   

Residual Impacts 

Residual impacts would be less than significant because mitigation measures are available that 
would reduce or avoid significant noise impacts.   
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A detailed analysis of these resources was not performed because the proposed action and 
alternatives would not affect population or housing.  Implementation of the proposed action 
would not generate any significant number of job opportunities that would cause an increase in 
population in the planning area.  Conservation area establishment would be implemented on 
agricultural or undeveloped land in areas well removed from population centers.  No 
residences would be proposed as part of the proposed action or alternatives, nor would roads 
or infrastructure be extended into areas that could serve new development.  New access roads 
and irrigation infrastructure could be required in some areas, but they would be sized and 
positioned to serve only the conservation areas.  Since agricultural or undeveloped land would 
be used for conservation area establishment, the proposed action and alternatives would not 
displace substantial numbers of existing houses or people, necessitating the construction of 
replacement housing elsewhere.   
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A detailed analysis of public utilities and services was not performed because the proposed 
action and alternatives would have minimal impacts on these resources, as described below.   

• Wastewater treatment.  The proposed action and alternatives would not generate 
wastewater except at the two potential field facilities, which would generate only 
minimal amounts.  Thus, no impacts to existing wastewater conveyance and treatment 
facilities would occur. 

• Water treatment.  Water use of the proposed action and alternatives would be associated 
primarily with irrigation.  Colorado River water would be used and would not require 
treatment.  The two potential field facilities would require only minimal potable water 
use, and therefore would not require the construction of new water treatment facilities 
or the expansion of existing facilities. 

• Water supply.  Water used in habitat establishment would be obtained from the Colorado 
River through legal means and would not affect the water supply or distribution 
systems of water purveyors.  Only minimal amounts of potable water would be required 
to serve the two field facilities should they be constructed; thus, adequate water supply 
would be available to serve these facilities from existing entitlements.   

• Storm water drainage.  Minimal storm water drainage would be required for the two 
potential field facilities, which would not require or result in the construction of new 
storm water drainage facilities or the expansion of existing facilities. 

• Landfill capacity.  Minimal amounts of solid waste requiring disposal would be generated 
during construction and operations.  Cleared vegetation would either be burned or 
shredded and used as mulch.  Thus, landfill capacity would not be exceeded.   

• Need for new or physically altered facilities.  The proposed action and alternatives would 
not add population, and thus would not affect schools or parks.  It is anticipated that 
one new law enforcement officer and one new wildland fire fighter would be provided, 
respectively, for every 5,000 and 2,500 acres of conserved land not already in public 
ownership.  All new personnel would be stationed at existing facilities.  Additionally, 
the Conservation Plan includes a number of provisions that would minimize the 
potential impacts from wildland fires and thus would not require the expansion of fire 
protection services by other agencies.   
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This section addresses the potential for the use of recreational facilities to increase as a result of 
implementing the proposed Conservation Plan, leading to their deterioration, as well as the 
potential for decreased recreational opportunities.   

3.15.1 Affected Environment  

3.15.1.1 Lower Colorado River 

Key recreational resources are identified by river reach, although much of the river system, 
including undeveloped land, is used for a variety of recreational purposes, including camping, 
fishing, boating, canoeing, hunting, and water-skiing.  

Reach 1 

GRAND CANYON NATIONAL PARK 

Grand Canyon National Park is located in northern Arizona.  Created as a national park in 1919, 
it was designated as a World Heritage Site in 1979.  The park encompasses 277 miles of the 
Colorado River and adjacent uplands and contains 1.28 million acres.  The park had more than 
4.4 million recreation visits in 2001 (NPS 2002).   

HUALAPAI INDIAN RESERVATION 

The Hualapai Reservation offers camping, fishing, hiking, and big game hunting.  A tribal 
enterprise operates a river rafting company that offers rafting trips on the Colorado River. 

LAKE MEAD NATIONAL RECREATION AREA 

Lake Mead NRA extends along the LCR from the western border of Grand Canyon National 
Park to Davis Dam.  The Lake Mead portion is 110 miles long, with a surface area of 274 square 
miles and more than 500 miles of shore.  The lakes within the NRA provide boating, canoeing, 
kayaking, sport fishing, swimming, and water skiing opportunities; while its desert offers 
impressive scenery enjoyed by hikers and wildlife photographers.  Three of America's four 
desert ecosystems; i.e., the Great Basin, the Mojave, and the Sonoran deserts, converge in the 
Lake Mead NRA.  As a result, this seemingly barren area contains a large variety of plant and 
animal species.  A number of campgrounds and picnic areas provide additional recreational 
opportunities and include Boulder Beach, Calville Bay, Echo Beach, Las Vegas Bay, and Temple 
Bar.  The Lake Mead NRA has approximately 6 million visitor use days per year (NPS 2001). 

Reach 2 

LAKE MEAD NATIONAL RECREATION AREA 

The Lake Mead NRA extends into Reach 2.  Lake Mohave, which is formed by Davis Dam, is 
part of this NRA.  Lake Mohave is a 67-mile stretch of the Colorado River north of Bullhead 
City, Arizona and Laughlin, Nevada.  The lake is comparatively narrow, not more than 4 miles 
across at its widest point.  It is confined for most of its length between the steep walls of Black, 
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El Dorado, Painted, and Pyramid canyons.  Lake Mohave provides habitat for fish and wildlife, 
and the area around Lake Mohave (e.g., Cottonwood Cove and Katherine Landing) and along 
the Colorado River below Davis Dam provides a multitude of recreational opportunities.  
Activities include boating, camping, exploring, fishing, photography, picnicking, swimming, 
and water skiing.  There are also hundreds of beaches that can only be accessed by boat.  Noted 
fish species in the area include largemouth and rainbow trout and striped bass.   
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Reach 3 

LAUGHLIN 

Laughlin, Nevada is set in a rugged mountain terrain that slopes to the banks of the Colorado 
River.  Laughlin offers an abundance of recreational water activities, as well as gambling and 
nightclub entertainment.  Approximately 5 million visitors visit the Laughlin area each year 
(Laughlin, Nevada Chamber of Commerce 2003). 

BULLHEAD CITY 

Bullhead City, which is located in Mohave County, features the Colorado River, miles of natural 
hiking, thousands of acres of public lands, the Lake Mead NRA, Arizona's Veteran Memorial, 
and the Colorado River Museum.  More than 5 million people travel through Bullhead City 
annually (Desert USA 2003).  Activities in the Bullhead City area include ghost town 
exploration, hiking, hunting, OHV use, rockhounding, and water sports on the Colorado River 
and Lake Mohave.  

DAVIS CAMP 

Located near Bullhead City, Davis Camp, a campground and day use area, has boat launching 
facilities, picnic areas, numerous campsites, and RV hookups.  Davis Camp offers many 
recreational opportunities, including fishing and water sports. 

NEEDLES 

Needles offers a wide range of recreational opportunities, including camping, fishing, hiking, 
sightseeing, swimming, and other water sports. 

HAVASU NATIONAL WILDLIFE REFUGE 

The Havasu NWR covers 30 river miles (300 miles of shoreline) from Lake Havasu City, 
Arizona to Needles, California and includes one of the last remaining natural stretches of the 
LCR, which flows through the 20-mile-long Topock Gorge (USFWS 2002f).  Four endangered 
bird species reside here: the peregrine falcon, the southern bald eagle, the southwestern willow 
flycatcher, and the Yuma clapper rail (USFWS 2002f).  Typical activities include canoeing, 
fishing, boating through the scenic Topock Gorge, and hiking in the Havasu Wilderness Area.  
Each year, thousands of visitors explore the 4,000–acre Topock Marsh, which offers excellent 
canoeing, fishing, and waterbird watching.  Other activities offered by the Havasu NWR 
include camping and hunting. 

3.15-2 LCR MSCP Final EIS/EIR – December 2004 



3.15  Recreation 

1 

2 
3 
4 
5 
6 

7 

8 
9 

10 
11 
12 

13 

14 

15 
16 
17 
18 

19 

20 
21 
22 

23 

24 
25 
26 

27 

28 
29 
30 
31 
32 
33 
34 
35 
36 

LAKE HAVASU STATE PARK 

Lake Havasu, formed by Parker Dam, contains a number of coves and inlets, and is a popular 
spot for fishing.  The waters of the lake also are used for canoeing, houseboating, jet-skiing, 
kayaking, sailing, speed-boating, swimming, and water-skiing.  Camping and hiking also occur 
along the more than 400 miles of the lake’s shoreline.  Additional tourist opportunities include 
viewing the London Bridge. 

BILL WILLIAMS RIVER NATIONAL WILDLIFE REFUGE 

The Bill Williams River NWR is located along the Bill Williams River near its confluence with 
the LCR.  The refuge offers a variety of recreational opportunities, including hiking and bird 
watching (as well as other wildlife viewing), with opportunities to view Yuma clapper rails and 
southwestern willow flycatchers, among other species.  Hunting is permitted for dove, 
cottontail, quail, and desert bighorn sheep.  Other activities include boating and fishing.   

Reach 4 

PARKER STRIP RECREATION AREA 

The Parker Strip Recreation Area includes backcountry byways that traverse scenic corridors 
providing historic, natural, prehistoric, and scenic values along an 11-mile road that travels 
along the Colorado River.  Recreational activities include boating, camping, fishing, hiking, rock 
hounding, swimming, and wildlife viewing. 

PALO VERDE DIVERSION DAM 

There are approximately 95 miles of navigable water between the Imperial Dam below Yuma 
and the Palo Verde Diversion Dam above Blythe.  Activities include canoeing, fishing, hunting, 
power boating, and other water sports. 

BLYTHE 

Exploring ghost towns, hiking, hunting, and OHV sports are a few of the recreational activities 
available in the desert around Blythe.  In addition, many water sports may be enjoyed along the 
Colorado River. 

CIBOLA NATIONAL WILDLIFE REFUGE 

The Cibola NWR, which includes Cibola Lake, is located about 15 miles south of Blythe.  The 
largest concentration of Canada geese and sandhill cranes on the LCR winter at the refuge.  
Visitors to the refuge engage in canoeing, fishing, hiking through native cottonwood, mesquite 
and willow plant communities, hunting, photography, and wildlife observation.  Over 288 
species of birds have been found in the Cibola NWR, including Gambel’s quail, greater sandhill 
cranes, many species of migratory songbirds, mourning and white-winged doves, roadrunners, 
snow geese and Vermilion flycatchers (USFWS 2002a).  The bald eagle, southwestern willow 
flycatcher, and Yuma clapper rail are among the endangered birds that use Cibola NWR.  Other 
listed species include the bonytail, desert pupfish, desert tortoise, and razorback sucker.   
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PICACHO STATE RECREATION AREA 

Picacho SRA is a popular area for camping, desert exploring, river running, and sportfishing.  
Picacho SRA is bordered by 8 miles of the Colorado River and is approximately 24 miles north 
of the U.S.-Mexico boundary.  The area has a group boat-in area, three individual boat-in camp 
areas, and large group camping areas.  Bird watching and small game hunting for doves, ducks, 
and quail are among other recreational opportunities. 

IMPERIAL NATIONAL WILDLIFE REFUGE 

Imperial NWR protects habitat for wildlife species along 30 miles of the LCR in Arizona and 
California, including the last unchannelized section before the river enters Mexico (USFWS 
2002g).  The river, and its associated backwater lakes and wetlands, are a green oasis, 
contrasting with the surrounding desert mountains.  Recreational opportunities include 
canoeing, fishing, and hunting.  The refuge surrounds one of the few remaining "wild" places 
on the Colorado River and is valued by boaters for its remote scenery.  In addition, scenic drives 
through the Sonoran Desert landscape allow access to the lookout points and the Painted Desert 
Trail.   

MARTINEZ LAKE 

Martinez Lake, which adjoins the Imperial NWR, encompasses 300 to 500 acres and is an 
attraction catering to anglers, birdwatchers, boaters, fishers, hunters, nature lovers, rock 
hounds, sightseers, and water skiers.  Martinez Lake has a large variety of birds year around 
that can be viewed from boats on the Colorado River as well as the many side lakes along the 
river.  

Reach 6 

BETTY’S KITCHEN 

Betty’s Kitchen, a 10-acre wildlife interpretive area, provides birdwatching and fishing 
opportunities.  

MITTRY LAKE WILDLIFE AREA 

Mittry Lake, within the Mittry Lake Wildlife Area, covers approximately 600 acres and has 
undergone rehabilitation work, including fish habitat improvement, marsh dredging, and 
revegetation, making it an ideal location for small game hunting and sportfishing.  Major 
species for small game hunting include doves, quail, rabbit, raccoon, and waterfowl.  Major 
species of fish in the lake include bluegill, channel catfish, crappie, flathead catfish, and 
largemouth bass.  There is a 3-lane boat launch ramp for motorized boating on the lake.  The 
area is also popular for birdwatching and nature study. 
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YUMA 

The City of Yuma is located on the edge of the historic floodplain to the east of the Colorado 
River.  The area offers a number of recreational opportunities, including boating, fishing, 
hunting, and swimming. 

3.15.1.2 Muddy River/Moapa Valley and Virgin River 

Recreational activities such as camping, boating, fishing, and hiking occur on upper Lake Mead, 
described above.  The Overton Wildlife Management Area provides opportunities for wildlife 
viewing and photography, waterfowl and upland game bird hunting, hiking, and fishing.  The 
Overton Wildlife Management Area has an average of 5,300 annual visitor use days (NDOW 
2001).     

3.15.1.3 Bill Williams River 

The Bill Williams River NWR is located along the Bill Williams River, as described above.  
Alamo Lake State Park, located at the eastern end of this off-site conservation area, includes 
fishing, hiking, wildlife watching, and camping.    

3.15.1.4 Lower Gila River 

The lower Gila River offers limited recreational opportunities, mostly in the form of wildlife 
observation and some warm-water fishing in the area with permanent water below Dome.  
Additionally, small game waterfowl hunting is available in the Lower Gila River area.   

3.15.2 Environmental Consequences 

Significance Criteria 

The project would result in a significant impact if it would result in any of the following: 

• increase the use of existing neighborhood and regional parks or other recreational 
facilities such that substantial deterioration of the facility would occur or be accelerated; 
or 

• cause the direct loss or substantial physical degradation of either public recreation uses 
or public recreational facilities resulting in decreased recreational opportunities, such as 
sport fishing, bird watching, or waterfowl hunting. 

3.15.2.1 Alternative 1: Proposed Conservation Plan 

Impacts 

Established conservation areas would be located on agricultural or undeveloped land owned by 
public agencies, Indian tribes, or private owners.  Access to habitat conservation sites would be 
controlled in order to protect the covered species and their habitats.  Developed and heavily 
used recreational areas would not be suitable for conservation area establishment and thus 
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would not be directly affected by the proposed action.  The conversion of agricultural land to 
conservation areas would not adversely affect recreational resources, because this land is 
generally not used for recreational purposes and is not accessible to the public.  Water-based 
recreation generally would not be affected by the proposed action.  As described in section 3.9, 
Hydrology, the relatively minor amount of water required to irrigate vegetation in conservation 
areas would not lower the water surface elevation of the LCR, and thus would not affect the 
operation of marinas, other boating facilities, or navigation in the river.  Additionally, the 
proposed action would not restrict use of boating areas.  
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Impact REC-1.  The implementation of certain conservation measures could result in the loss 
of recreational opportunities.  The conversion of undeveloped land to conservation areas could 
result in the loss of some recreational opportunities, such as camping, fishing, and access to the 
LCR. This impact would be less than significant because a relatively small area would be affected 
in relationship to the total area available (the planning area contains approximately 126,000 
acres of woody riparian vegetation and a maximum of 8,132 acres of conservation areas would 
be established), and the displacement of a limited amount of recreational uses to other areas 
would not result in the degradation of these areas.  Limited fishing opportunities may be lost if 
backwaters were established in areas already used by the public for this purpose.  Again, only a 
small area would be affected (360 acres out of 7,911 acres of open water [GEO/Graphics 2000]); 
thus, this impact would be less than significant.  

The implementation of certain species-specific conservation measures also could result in the 
loss of access to recreational uses.  Specifically, measures for the desert tortoise and flat-tailed 
horned lizard (DETO1 and FTHL1) include acquiring and protecting 230 acres of existing 
unprotected habitat, and measures for the lowland leopard frog include protecting existing 
unprotected habitat (LLFR2).  To the extent that the protected habitat for these species was on 
lands used for public recreational purposes, access would be lost.  Since the amount of 
recreational area that could be removed from public use is small in comparison to the area 
available (approximately 423,500 acres within the planning area are in open space or used for 
recreational purposes), the impact would be less than significant. 

Population enhancement measures that could be implemented include controlling pisciverous 
fish in established backwaters prior to their use as grow-out facilities.  This impact would be 
localized, would have a minor impact on overall fish populations, and would occur in 
conservation areas that would not be accessible to the public.  The impact to fishing would be 
less than significant.   

Mitigation Measures 

No mitigation measures are required because no significant impacts would occur. 

Residual Impacts 

Residual impacts are those that would occur after the implementation of mitigation measures to 
reduce an impact.  No mitigation measures are required; thus, no residual impacts would occur. 
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Impacts 

Under the no action alternative, it is likely that conservation measures similar to those included 
in the proposed action would be implemented since compliance with the ESA still would be 
required for the covered actions, although some conservation could occur in the off-site 
conservation areas (as described in section 3.15.2.4 below), as well as along the LCR.  Impact 
REC-1 applies to this alternative.  The same type of less than significant impacts would occur as 
described for the proposed action, but the overall magnitude would be lessened since a smaller 
amount of conservation area would be established.   

Mitigation Measures 

No mitigation measures are required because no significant impacts would occur. 

Residual Impacts 

Residual impacts are those that would occur after the implementation of mitigation measures to 
reduce an impact.  No mitigation measures are required; thus, no residual impacts would occur. 

3.15.2.3 Alternative 3:  Listed Species Only 

Impacts 

Impact REC-1 applies to this alternative.  A smaller amount of conservation area would be 
developed than under the proposed action.  Therefore, the same types of less than significant 
impacts would occur as described for the proposed action, but the overall magnitude would be 
lessened since a smaller area would be affected. 

Mitigation Measures 

No mitigation measures are required because no significant impacts would occur. 

Residual Impacts 

Residual impacts are those that would occur after the implementation of mitigation measures to 
reduce an impact.  No mitigation measures are required; thus, no residual impacts would occur. 

3.15.2.4 Alternative 4: Off-Site Conservation 

Impacts 

Impact REC-1 applies to this alternative.  The difference between this alternative and the 
proposed action is that most conservation measures would be implemented at different 
locations (along the Muddy/Virgin, Bill Williams, and lower Gila rivers).  The conservation 
measures directly related to fish, including backwater creation, would be implemented in the 
planning area, as described for the proposed action.   
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No mitigation measures are required because no significant impacts would occur. 

Residual Impacts 

Residual impacts are those that would occur after the implementation of mitigation measures to 
reduce an impact.  No mitigation measures are required; thus, no residual impacts would occur. 
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This section addresses the potential socioeconomic impacts associated with the voluntary 
conversion of agricultural land to conservation areas, focusing on (1) employment in the 
agricultural sector, (2) the market value of farm production, and (3) property tax and sales tax 
revenues.  The potential loss of property taxes from the use of undeveloped or public land also 
is discussed.  Other segments of the economy would not be substantively affected by the 
proposed action. 

3.16.1 Affected Environment 

The affected area is composed of the counties located within the lower basin of the Colorado 
River that are contained within the planning area and off-site locations, although the areas 
where conservation could occur comprise only a small portion of each of the counties.  The 
affected counties include Imperial, Riverside, and San Bernardino counties in California; La Paz, 
Mohave, and Yuma counties in Arizona; and Clark County, Nevada.  This section presents 
pertinent information describing selected characteristics of the above-mentioned counties, 
focusing on socioeconomic impacts associated with the agricultural sector of the economy since 
the most likely economic effect of implementing the proposed action is the conversion of 
agricultural lands from commercial activity to conservation areas for wildlife use.  Virtually all 
agricultural activity in the LCR region is irrigation agriculture using water that is, for the most 
part diverted from the Colorado River directly or indirectly (through groundwater pumping).  
For each of the seven counties that are partially contained within the LCR region, the most 
recent data regarding farms and cropland is contained in the 1997 Census of Agriculture and 
2000 Census of Population and Housing. 

Selected summary information concerning the number, value, and size of farm units in each of 
the seven counties and for the states of Arizona, California, and Nevada is presented in Table 
3.16-1.  The average farm size ranges from 167 acres in Riverside County, California to 2,875 
acres in La Paz County, Arizona.  The amount of land in farms ranges from almost 71,000 acres 
in Clark County, Nevada to over 997,000 acres in Mohave County, Arizona.   The proportion of 
farmland harvested for crops (excluding grazing land) varies greatly, from a low of just over 1 
percent in Mohave County, Arizona to a high of 88 percent in Imperial County, California and 
82 percent in Yuma, Arizona.  Of the harvested cropland (which excludes grazing land), a 
uniformly high proportion (between 63 percent and 95 percent) is irrigated. 

An indication of the value of farmland is given by the per acre market value of land and 
buildings.  This value ranges from over $4,600 in Riverside County, California and almost 
$4,500 in Yuma County, Arizona to almost $700 in San Bernardino County, California and about 
$250 in Mojave County, Arizona.  The average market value of agricultural products sold per 
farm is highest in Imperial County, California ($1.526 million) and Yuma County, Arizona 
($1.122 million) (Table 3.16-1). 
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Table 3.16-1.  Agricultural Data by County (1997) 1 

CALIFORNIA ARIZONA NEVADA  

Imperial Riverside San 
Bernardino La Paz Mohave Yuma Clark 

Number of farms 557 3,048 1,455 97 212 465 209 
Land in farms 
(acres) 489,726 509,031 924,015 278,854 997,171 237,742 70,741 

Total harvested 
cropland (acres) 433,119 245,446 39,543 100,835 12,060 195,416 3,406 

Market value of 
land and buildings 
per acre (dollars) 

$3,068 $4,618 $693 $1,512 $257 $4,496 $1,610 

Market value of 
agricultural 
products sold 
($1000) 

$850,315 $1,047,525 $617,833 $94,665 $14,983 $522,063 $18,926 

Average market 
value of 
agricultural 
products sold per 
farm (dollars) 

$1,526,662 $343,676 $424,628 $975,925 $70,674 $1,122,717 $90,557 

Source: U.S. Department of Commerce, Census Bureau, Census of Agriculture, 1997. 

3.16.1.1 Economic Activity 2 
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Arizona 

Full- and part-time employment in the three-county region composed of La Paz, Mohave, and 
Yuma counties increased from 110,926 to 129,492 jobs between 1995 and 2000, for a total 
increase of 18,566 jobs (approximately 14 percent).  Employment in all sectors of the regional 
economy increased, with the exception of the farm and mining sectors, which declined by 30.6 
and 32.6 percent, respectively, in La Paz and Mohave counties combined.  Farm employment in 
Yuma County, however, increased approximately 2.5 percent over the same time period (Table 
3.16-2).  The numerically greatest gains were experienced in the services; retail trade; finance, 
insurance, and real estate; and local government sectors. 

California 

Full- and part-time employment in the three-county region composed of Imperial, Riverside, 
and San Bernardino counties increased from 1,168,370 jobs in 1995 to 1,447,030 jobs in 2000, an 
increase of 278,660 jobs (approximately 19 percent).  Employment in all sectors of the regional 
economy increased, with the following exceptions.  Agricultural services, forestry, and fishing 
declined by 24 percent in Imperial and Riverside counties (compared to a decrease of about 1 
percent in San Bernardino County), and military services declined by approximately 9 percent 
in Imperial and San Bernardino counties and by over 44 percent in Riverside County (Table 
3.16-2).  The numerically greatest gains were experienced in the following sectors: construction; 
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Table 3.16-2.  Employment by Industry (number of jobs) 

California   Arizona Nevada
IMPERIAL RIVERSIDE   CSAN BERNARDINO LA PAZ MOHAVE YUMA LARK 

 

1995 2000      1995 2000 1995 2000 1995 2000  1995 2000 1995 2000 1995 2000
Total full-
time and 
part-time 
employment 

58,946              61,744 514,523 662,481 595,171 722,805 6,704 7,537 44,320 54,095 59,902 67,860 617,216 866,758

BY TYPE 
Wage and 
salary 
employment 

50,884              52,581 389,971 506,024 480,506 583,766 5,383 6,099 34,936 42,483 52,996 59,656 540,495 745,041

Proprietors 
employment 8,062              9,163 124,282 156,457 114,665 139,039 1,321 1,438 9,384 11,612 6,906 8,204 76,721 121,717

Farm 
proprietors 
employment 

685              676 3,843 3,771 1,863 1,830 150 157 239 239 636 618 201 187

Nonfarm 
proprietors 
employment 

7,377              8,487 120,439 152,686 112,802 137,209 1,171 1,281 9,145 11,373 6,270 7,586 76,520 121,530

BY INDUSTRY 
Farm 
employment 5,050              6,180 12,125 13,909 5,046 5,577 667 389 382 339 3,613 3,705 304 339

Nonfarm 
employment 53,896              55,564 502,128 648,572 590,125 717,228 6,037 7,148 43,938 53,756 56,289 64,155 616,912 866,419

Private 
employment 40,616              40,722 422,227 557,854 485,722 599,648 5,018 5,983 37,894 46,971 43,211 50,142 554,762 787,517

Agricultural 
services, 
forestry, 
fishing and 
other 

10,181              7,711 19,001 21,080 7,823 7,731 346 484 464 632 9,560 11,888 5,824 9,175

Mining               (D) (D) 1,167 893 1,228 894 41 (D) 235 145 68 (D) 1,389 1,424
Construction               2,007 2,283 37,514 63,146 33,769 45,244 262 190 4,212 4,837 2,352 3,400 52,832 75,531
Manufacturi
ng 1,961              1,974 43,613 57,789 58,699 75,191 324 402 3,010 3,506 1,755 2,485 17,742 22,489
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Table 3.16-2.  Employment by Industry (number of jobs) (Continued) 

California Arizona Nevada
IMPERIAL RIVERSIDE   CSAN BERNARDINO LA PAZ MOHAVE YUMA LARK 

 

1995 2000      1995 2000 1995 2000 1995 2000  1995 2000 1995 2000 1995 2000
Transportati
on and 
public 
utilities 

2,668              2,884 16,428 20,752 35,890 45,353 222 312 2,046 2,444 2,158 1,829 28,724 43,578

Wholesale 
trade 1,962              2,413 15,878 21,806 26,908 34,491 85 (D) 1,182 1,468 3,587 2,160 18,945 24,797

Retail trade 9,482 10,321 98,596 119,732 118,842 132,508         1,581 1,828 10,682 13,144 9,623 10,891 97,488 142,470
Finance, 
insurance, 
and real 
estate 

(D)              (D) 33,601 50,668 31,680 45,941 354 397 3,532 4,374 2,662 (D) 46,433 85,685

Services            9,897 10,474 156,429 201,988 170,883 212,295 1,803 2,219 12,531 16,421 11,446 14,401 285,385 382,368
Government 
and 
government 
enterprises 

13,280              14,842 79,901 90,718 104,403 117,580 1,019 1,165 6,44 6,785 13,078 14,013 62,150 78,902

Federal, 
civilian 1245              1776 6297 6,724 12,209 11,211 157 167 455 545 2,245 2,578 7,855 9,429

Military              578 523 5496 3,030 17,810 18,558 40 45 343 360 4,420 4,340 9,535 9,356
State and 
local 11457              12543 68108 80,964 74,384 87,811 822 953 5,246 5,880 6,413 7,095 44,760 60,117

State 
government 2611              2537 9886 11,704 10,182 10,971 67 64 401 (D) 425 (D) 9,707 10,940

Local 
government 8846              10006 58222 69,260 64,202 76,840 755 889 4,845 (D) 5,988 (D) 35,053 49,177

Notes:  (D) Not shown to avoid disclosure of confidential information, but the estimates for this item are included in the totals. 
Source:  Bureau of Economic Analysis, Regional Economic Information System, Table CA25, May 2003. 
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finance, insurance, and real estate; and wholesale trade.  Nonfarm personal income comprises 
over 95 percent of total income for all three counties.  Agricultural services earnings as a 
percentage of nonfarm earnings, however, are greatest in Imperial County (about 8 percent) as 
compared to Riverside and San Bernardino counties where the contributions are 2 and 0.66 
percent, respectively. 
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Nevada 

Full- and part-time employment in Clark County increased from 617,216 jobs in 1995 to 866,758 
jobs in 2000, an increase of 269,542 jobs (approximately 31 percent).  Employment in all sectors 
of the regional economy increased, with the exception of the military sector, which declined by 
about 2 percent.  The sectors that increased at the greatest rate were finance, insurance, and real 
estate, which increased by over 84 percent; agricultural services, fishing, and forestry, which 
increased by 57 percent; and transportation and public utilities, which increased by 51 percent.  
Farm employment in Clark County comprises less than 0.5 percent of total full-time and part-
time employment within the county; the services industry employs almost half of the 
workforce.  Nonfarm income comprises over 99.9 percent of the total personal income within 
Clark County.  Earnings from agricultural services contribute less than 1 percent of the county’s 
total nonfarm earnings.  Of the total cash receipts from agricultural sales in Clark County, 66 
percent are attributable to livestock and products, and 34 percent are attributable to crops.  This 
proportion is similar to the state of Nevada as a whole.  Thirty percent of total farm production 
expenses in the county are spent on hired farm labor, and about 15 percent are used to purchase 
feed.  Fifty percent of the total production expenses fall in the “all other” production expenses 
category.  

3.16.2 Environmental Consequences 

Significance Criteria 

The analysis of socioeconomic impacts is required by NEPA, which does not require the use of 
significance criteria.  This analysis addresses whether the proposed action and alternatives 
would have substantial adverse effects to local employment levels and agricultural productivity 
within the planning area and surrounding communities.   

Methodology 

Since specific site sizes and locations are not known, the socioeconomic analysis evaluates 
impacts for selected quantities of land that could be converted from irrigated agricultural use to 
conservation areas (100 acres, 500 acres, and 1,000 acres).  The corresponding number of farm 
workers whose labor would no longer be required is estimated, along with the reduction in the 
value of agricultural products that would not be produced.  Each of these effects is compared to 
(1) the existing level of employment (both total and farm) and (2) market value of all 
agricultural products sold. 

The potential loss of employment and value of agricultural products is estimated through the 
use of two ratios developed from readily available information.  The first indicates the 
relationship between the change in the value of agricultural products and loss of agricultural 
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land.  The second addresses the change in farm employment associated with a reduction in 
harvested cropland. 
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The first ratio describes the relationship between the total number of harvested irrigated 
cropland acres for each county for the year 1997 (Table 3.16-1) and the market value of crops 
harvested in 1997 (Table 3.16-1).  To estimate the loss of value of agricultural products 
attributable to the proposed action, the quantity of land that is converted out of irrigated 
farmland (in acres) is multiplied by this ratio.  The resulting value is an estimate of the potential 
economic loss in terms of market value for each acre of cropland taken out of production.   

The second ratio relates the change in farm labor to a change in the amount of cropland 
harvested.  The percentage of the market value of crops that is composed of labor is determined 
by comparing the annual expenses of hired farm labor (Table 3.16-3) to the total cash receipts 
from all agricultural products sold (Table 3.16-3).  This percentage is applied to the value of 
crops harvested per acre, resulting in an estimate of the cost of labor per acre of land harvested.  
This is an expression of the cost of labor not expended for each acre taken out of production.  
Using an average wage rate for farm workers of $7.25/hour, the annual labor cost per worker 
(assuming full-time employment of 2,080 hours/year, is $15,080/year.  Dividing the cost of 
labor per harvested acre by the annual cost of one farm worker results in the number of farm 
workers required per acre of harvested land per year.   

To estimate the potential reduction in the value of agricultural products, the value of the crops 
harvested per acre was used to determine the total value of agricultural crops per 100, 500, and 
1,000 acres.  These figures were then compared to the total market value for all of the 
agricultural products sold in each county, resulting in the value of agricultural products as a 
percentage of the market value.   

The results of the socioeconomic analysis for both the impact to employment and to the 
economy in terms of market values are displayed in Table 3.16-4.  

The potential loss of property taxes was assessed qualitatively. 

3.16.2.1 Alternative 1: Proposed Conservation Plan 

Impacts 

Impact SOC-1:  Agricultural jobs would be lost if agricultural land were converted to 
conservation areas.  Table 3.16-4 presents values that represent the likely impacts (to 
employment) associated with the voluntary conversion of varying amounts of irrigated 
agricultural land.  (Note that this table contains information for Clark County.  No impacts 
would occur in this county under the proposed action since no agricultural lands are present in 
Reaches 1 and 2 of the LCR. Clark County information is included in this table because it is 
relevant to Alternative 4 since the Virgin/Muddy rivers off-site conservation area is in this 
county.)  Depending upon the county in which the conversion takes place, the reduction in farm 
employment could range from a low of 18 agricultural laborers (per 1,000 acres of converted 
farmland) in Mojave County, Arizona to a high of 124 workers (per 1,000 acres of converted 
farmland) in San Bernardino County, California.  The agricultural sector of the economy is most  
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Table 3.16-3.   Farm Income and Expenses (thousands of dollars) 

California   Arizona Nevada
IMPERIAL RIVERSIDE   CSAN BERNARDINO LA PAZ MOHAVE YUMA LARK 

 

1995 2000       1995 2000 1995 2000 1995 2000 1995 2000 1995 2000 1995 2000
Total cash 
receipts 
from 
marketings  

1,030,857 894,648 1,179,532            1,078,471 613,739 614,706 65,451 101,263 12,624 13,969 840,564 780,126 18,886 20,310

Cash 
receipts: 
livestock 
and 
products 

261,870           253,267 488,947 415,496 550,118 530,271 390 418 4,372 10,040 138,899 148,152 14,669 13,408

Cash 
receipts: 
crops 

768,987              641,381 690,585 662,975 63,621 84,433 65,061 100,845 8,252 3,929 701,665 631,974 4,217 6,902

Other 
income 24,679              41,193 28,001 36,783 11,691 16,889 6,430 15,242 4,281 7,292 15,961 32,239 1,708 2,400

Govt.  
payments 1,032              10,006 994 7,389 652 4,899 238 5,789 224 1,279 793 8,100 (L) 66

Imputed 
and misc. 
income 
received 

23,647              31,187 27,007 29,394 11,039 11,990 6,192 9,453 4,057 6,013 15,168 24,139 1,677 2,334

Total 
production 
expenses 

708,542             788,551 929,065 1,068,665 559,313 600,209 63,924 106,561 21,803 21,160 496,218 610,886 19,324 21,175

Feed 
purchased 82,002              88,224 185,783 225,038 223,060 251,018 69 56 1,339 1,14 21,474 21,820 3,501 3,194

Livestock 
purchased 104,567             102,110 49,641 40,516 46,135 39,178 (L) (L) 303 1,412 55,994 87,265 798 497

Seed 
purchased 19,805              28,646 16,670 25,324 3,607 5,803 1,465 2,526 223 259 15,482 22,732 104 133

Fertilizer 
and lime 
(incl. Ag. 
chem.. 
1078-fwd.)1 

72,514              74,492 50,599 52,936 4,099 4,008 8,411 12,382 1246 989 46,152 48,876 259 351
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Table 3.16-3.   Farm Income and Expenses (thousands of dollars) (Continued) 

California   Arizona Nevada
IMPERIAL RIVERSIDE   CSAN BERNARDINO LA PAZ MOHAVE YUMA LARK 

 

1995 2000       1995 2000 1995 2000 1995 2000 1995 2000 1995 2000 1995 2000
Petroleum 
products 
purchased 

13,246              19,771 11,519 16,770 4,808 6,388 1,693 3,326 925 1,355 9,364 15,014 261 396

Hired farm 
labor 
expenses 

173,465              205,621 220,362 270,766 74,096 93,962 30,964 54578 3,947 3,526 147,200 179,919 4,525 6,460

All other 
production 
expenses 

242,943              269,687 394,491 437,315 203,508 199852 21,317 33,689 13,820 12,405 200,552 235,260 9,876 10,144

Total cash 
receipts 
and other 
income 

1,055,536 935,841 1,207,533            1,115,254 625430 631595 71,881 116,505 16,905 21,261 856,525 812,365 20,594 22,710

less: Total 
production 
expenses 

708,542             788,551 929,065 1,068,665 559,313 600,209 63,924 106,561 21,803 21,160 496,218 610,886 19,324 21,175

Realized 
net income 346,994             147,290 278,468 46,589 66,117 31,386 7,957 9,944 -4898 101 360,307 201,479 1,270 1,535

plus:  
Value of 
inventory 
change 

-778              874 -2,551 -1,337 -2250 1,514 2,616 2,512 480 520 1,911 1,879 78 56

Total net 
income 
including 
corporate 
farms 

346,216              148,164 275,917 45,252 63,867 32,900 10,573 12,456 -4418 621 362,218 203,358 1,348 1,591

less: Net 
income of 
corporate 
farms 

44,534              80,632 25,491 15,544 569 843 517 5,705 -1,358 (L) 52,981 130,127 364 556

plus: 
statistical 
adjustment 

(L)              (L) (L) (L) 0 (L) 0 0 0 0 (L) (L) 0 0
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Table 3.16-3.   Farm Income and Expenses (thousands of dollars) (Continued) 

California   Arizona Nevada
IMPERIAL RIVERSIDE   CSAN BERNARDINO LA PAZ MOHAVE YUMA LARK 

 

1995 2000       1995 2000 1995 2000 1995 2000 1995 2000 1995 2000 1995 2000
Total net 
farm 
proprietors’ 
income 

301,681              67,534 250,425 29,710 63,298 32,058 10,056 6,751 -3,060 652 309,236 73,233 984 1,035

plus: Farm 
wages and 
perquisites 

72,855              91,526 134,801 165,979 62,414 74,880 15,025 7,720 3,041 2,822 61,105 78,210 2,549 5,199

plus: Farm 
other labor 
income 

7,452              8,617 13,900 15,750 6,080 6,413 893 358 200 144 4,072 4,262 97 179

Total farm 
labor and 
proprietors’ 
income 

381,988              167,677 399,126 211,439 131,792 113,351 25,974 14,829 181 3,618 374,413 155,705 4,630 6,413

Notes: (1) Fertilizer and lime are expenditures on fertilizer and lime by all farms during a given calendar year. After 1977, this estimate includes expenditures on 
agricultural chemicals (pesticides), as well. 
 (L) Less than $50,000, but the estimates for this item are included in the totals. 
Source:  Bureau of Economic Analysis, Regional Economic Information System, Table CA45, May 2003. 
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Table 3.16-4.  Impacts, by Size of Agricultural Conversion,  
to Employment and the Value of Agricultural Sales 

1 
2 

COUNTY La Paz, 
Arizona 

Mohave, 
Arizona 

Yuma, 
Arizona 

Imperial, 
California 

Riverside, 
California 

San 
Bernardino, 
California 

Clark, 
Nevadaa 

REDUCTION IN NUMBER OF FARM WORKERS 

100 acres 3.1 1.8 4.3 2.5 5.9 12.4 11.1 

500 acres 15.5 9.0 21.5 12.5 29.5 62.0 55.5 

1,000 acres 31.0 18.0 43 25.0 59.0 124.0 111.0 

REDUCTION IN NUMBER OF FARM WORKERS AS PERCENT OF TOTAL EMPLOYMENT 

100 acres 0.04% 0.00% 0.01% 0.00% 0.00% 0.00% 0.00% 

500 acres 0.22% 0.02% 0.03% 0.02% 0.01% 0.01% 0.01% 

1,000 acres 0.43% 0.04% 0.07% 0.04% 0.01% 0.02% 0.02% 

REDUCTION IN NUMBER OF FARM WORKERS AS PERCENT OF FARM EMPLOYMENT 

100 acres 0.68% 0.51% 0.13% 0.06% 0.05% 0.26% 3.26% 

500 acres 3.42% 2.53% 0.64% 0.28% 0.26% 1.29% 16.28% 

1,000 acres 6.84% 5.06% 1.28% 0.55% 0.53% 2.58% 32.55% 

REDUCTION IN VALUE OF AGRICULTURAL PRODUCTS SOLD 

1,000 acres $938,810 $1,242,370 $2,671,550 $1,963,240 $4,267,840 $15,624,330 $5,556,660 

REDUCTION IN VALUE OF AGRICULTURAL PRODUCTS SOLD AS PERCENT OF TOTAL MARKET VALUE  

1,000 acres 0.99% 8.29% 0.51% 0.23% 0.41% 2.53% 29.36% 

Notes:  a Impacts to Clark County would not occur under the proposed action.  Information is included in this table 
because it is relevant to Alternative 4. 

important in La Paz, Mojave, Yuma, and Imperial counties, where the average value is just 
under 30 workers per 1,000 acres of converted farmland.  It is estimated that, on average, there 
would be a reduction of just under 30 workers for every 1,000 acres of farmland that is taken out 
of irrigated agricultural use.  Losses of this magnitude represent extremely small shares (less 
than 1 percent) of total employment in the respective counties.  The average reduction in farm 
employment in the representative counties would be 3.4 percent.  Because this is a 
programmatic document, impacts to specific communities are not identifiable, but they would 
be considered during the site-selection process.  Impacts to individual communities would be 
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minimized because of the need to disperse conservation areas along the LCR to meet the habitat 
needs of the covered species.   
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Impact SOC-2:  Agriculture-related revenue would be lost if agricultural land were converted 
to conservation areas.  Based on the conversion of 1,000 acres from agricultural use, it is 
estimated that the reduction in the value of agricultural products sold would range from just 
under $940,000 to over $15,624,000.  Values for the most representative counties average about 
$1.7 million.  When such potential losses are compared to existing levels of total value of all 
agricultural products sold in each of the four representative counties (La Paz, Mojave, Yuma, 
and Imperial) the reduction averages 2.5 percent (Table 3.16-4).  Because this is a programmatic 
document, impacts to specific communities are not identifiable, but they would be considered 
during the site-selection process.  Impacts to individual communities would be minimized 
because of the need to disperse conservation areas along the LCR to meet the habitat needs of 
the covered species.  Individual landowners would not experience adverse economic impacts 
since privately owned land used for LCR MSCP purposes would be acquired or leased only on 
a voluntary basis, and landowners would receive compensation.   

Impact SOC-3:  Local property tax revenues could be reduced if privately owned land were 
leased or acquired by the Federal or state participants in the LCR MSCP.  The LCR MSCP 
participants would either lease tribal land, acquire or lease private land, or use public land for 
conservation area establishment and the construction of field facilities.  If tribal land were 
leased, no changes in property tax liability would occur, because Indian tribes do not pay local 
property taxes.  If private land were leased, taxes would continue to be paid by the property 
owner, but they could decrease if the land were reassessed at a lower value resulting from the 
change in use to a wildlife conservation area.  The amount of land potentially involved would 
be relatively small compared to the total amount of harvested cropland available in the region, 
however, and tax revenues derived from agricultural lands are typically small compared to 
revenues derived from land supporting higher levels of development such as urban and 
community uses.  Additionally, as noted under Impacts SOC-1 and SOC-2, conservation would 
not be concentrated in one area, thus diminishing impacts to any particular area.  If publicly 
owned land were used, no changes in local property taxes would occur since government 
entities do not pay such taxes.   

Impact SOC-4:  Local sales tax from the purchase of products related to agricultural uses 
would be reduced if privately owned agricultural land were placed in public ownership.  
Sales tax revenues would decrease along with agricultural output if agricultural land were 
converted to conservation areas with other land cover types, but this decrease would be small 
when compared to total sales taxes in any of the counties and would not have an impact to the 
overall economy.  Sales taxes would be reduced if the land was leased as well as purchased.     

Mitigation Measures 

No mitigation measures are required because substantial adverse impacts would not occur. 

Residual Impacts 

Residual impacts are those that would occur after the implementation of mitigation measures to 
reduce an impact.  No mitigation measures are required; thus, no residual impacts would occur.  
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3.16.2.2 Alternative 2:  No Action Alternative 1 
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Under the no action alternative, it is likely that conservation measures similar to those included 
in the proposed action would be implemented since compliance with the ESA still would be 
required for the covered activities, although some conservation could occur in the off-site 
conservation areas (as described in section 3.16.2.4 below), as well as along the LCR.  Impacts 
SOC-1, SOC-2, SOC-3, and SOC-4 apply to this alternative.  To the extent that the agencies 
undertaking the covered activities proceed with ESA compliance through section 7 
consultations instead of the section 10 permitting process, there may be a reduced number of 
covered species because unlisted species would not be included.  This would also likely result 
in a smaller amount of conservation area being established.  It is estimated that the no action 
alternative would develop fewer acres of conservation area than the proposed action, which 
would result in proportionately fewer socioeconomic impacts.  The same types of impacts 
would occur as described for the proposed action, but the overall magnitude would be lessened 
since a smaller area would be affected.   

Mitigation Measures 

No mitigation measures are required because substantial adverse impacts would not occur. 

Residual Impacts 

Residual impacts are those that would occur after the implementation of mitigation measures to 
reduce an impact.  No mitigation measures are required; thus, no residual impacts would occur. 

3.16.2.3 Alternative 3: Listed Species Only 

Impacts  

Impacts SOC-1, SOC-2, SOC-3, and SOC-4 apply to this alternative, although a smaller amount 
of conservation area would be developed than under the proposed action.  Under a worst-case 
scenario that assumes that all conservation areas would be established on agricultural land, 
impacts to socioeconomic resources would be less than under the proposed action, because less 
conversion of agricultural land would be required. 

Mitigation Measures 

No mitigation measures are required because substantial adverse impacts would not occur. 

Residual Impacts 

Residual impacts are those that would occur after the implementation of mitigation measures to 
reduce an impact.  No mitigation measures are required; thus, no residual impacts would occur.  
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3.16.2.4 Alternative 4: Off-Site Conservation 1 
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Impacts  

Impacts SOC-1, SOC-2, SOC-3, and SOC-4 apply to this alternative.  Under this alternative, a 
total of 7,772 acres of conservation area would be established within the off-site conservation 
areas.  Assuming that the conservation area would be evenly divided among the three off-site 
areas, approximately 2,590 acres would be established in each.  Impacts to socioeconomic 
resources would affect Clark County, Nevada, and Yuma and Mohave counties in Arizona, 
along with towns and cities located in and near the off-site conservation areas.  Impacts would 
be reduced in proportion to the amount of agricultural land converted to conservation area.  
The impacts associated with the establishment of 360 acres of backwaters would be identical to 
those of the proposed action for this component of the Conservation Plan since they would be 
located within the planning area.   

Mitigation Measures 

No mitigation measures are required because substantial adverse impacts would not occur. 

Residual Impacts 

Residual impacts are those that would occur after the implementation of mitigation measures to 
reduce an impact.  No mitigation measures are required; thus, no residual impacts would occur.  

LCR MSCP Final EIS/EIR – December 2004 3.16-13 



3.16  Socioeconomics 

This page intentionally left blank. 

3.16-14 LCR MSCP Final EIS/EIR – December 2004 



w:\lcr mscp-0199\eis-eir - task 3.4\!final eis-eir\vol i\$3-17 topogeosoils.doc 

3.17 TOPOGRAPHY, GEOLOGY, SOILS, AND MINERAL RESOURCES 1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

19 

20 

21 

22 
23 
24 
25 
26 
27 
28 

29 
30 
31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

This section focuses on erosional impacts from construction of the habitat conservation 
measures.  The conservation measures would be implemented within the historic floodplain of 
the LCR or its tributaries, where the topography is generally flat-lying.  Project grading, 
excavating, and dredging would not substantially alter the topography of the floodplain 
because it would only be altered enough to establish land cover types in the conservation areas 
and build roadways.  Therefore, topographic impacts are not discussed in the following section.  
Similarly, construction would be limited to two prefabricated field offices, fish-rearing facilities, 
and miscellaneous water conveyance structures (e.g., pipelines).  These structures would be 
constructed in accordance with seismic standards established in the Uniform Building Code; 
thus, potentially severe earthquake-induced ground motion would have minimal impacts on 
these components of the project.  Therefore, seismic impacts are not discussed in the following 
section.  Impacts to mineral resources also are not discussed because implementation of the 
proposed action would not interfere with any existing or foreseeable mineral extraction 
operations.  The primary mineral resource of commercial importance in the vicinity of the LCR 
and its tributaries is crushed stone aggregate.  Sources of this mineral are typically bedrock 
areas of high relief and minimal floodplain development, which are unfavorable for 
conservation area establishment.   

3.17.1 Affected Environment  

3.17.1.1 Lower Colorado River 

Topography, Geology, and Soils 

The LCR area of Arizona, Nevada, and California is located in the lower portion of the Basin 
and Range geomorphic province, within the western Sonoran Desert.  This area is characterized 
by numerous mountain ranges that rise abruptly from broad, plain-like valleys or basins.  The 
basins are composed of silt-filled channels and alluvial fans, fan terraces, and floodplains, 
consisting of Quaternary sand, gravel, and conglomerate.  Limited soil horizon development 
indicates young, unstable alluvial and floodplain surfaces of late Holocene age, subject to 
periodic flooding, sedimentation, and dynamic alteration.   

The LCR generally consists of narrow stretches confined by resistant bedrock cliffs and bluffs 
and broad areas lined by low-lying alluvial floodplains.  The bedrock areas generally lack 
organic soil development and would likely not be suitable for conservation area vegetation 
establishment activities.  However, alluvial floodplain areas are generally mantled by soil 
profiles sufficient to support agricultural activities (USDA Soil Conservation Service 1974, 1986).  
Therefore, conservation area establishment activities would also likely be most appropriate in 
these areas. 

The active floodplain is bounded by steep, active slopes (escarpments), active sand dunes, and 
washes (arroyos).  The floodplain has low relief and includes the stream channel and associated 
features such as point bars and abandoned channels or meanders.  Sand splays, point bars, and 
meander scrolls are typically underlain by coarse-grained alluvium, whereas broad shallow 
channels and backswamps are more clay-rich (Parsons et al. 1986).   

LCR MSCP Final EIS/EIR – December 2004 3.17-1 



3.17  Topography, Geology, Soils, and Mineral Resources 

The soils on the Colorado River floodplain are saline.  The salinity is the result of accumulated 
salts from alluvial deposits and subsequent evaporation of soil moisture.  The rainfall is not 
sufficient to leach these salts below the plant root zone; therefore, a continuing accumulation of 
salts occurs.  These salts are primarily calcium, sodium, magnesium, chloride, and sulfate.  An 
excessive amount of toxic salts in the soil can delay or prevent seed germination, decrease 
available water capacity, interfere with plant growth, and impede the movement of air and 
water through the soil.  Intensive management is required to minimize salinity to levels that do 
not inhibit plant growth (USDA Soil Conservation Service 1986). 
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3.17.1.2 Muddy River/Moapa Valley and Virgin River 

From the Overton Arm of Lake Mead, the Muddy River trends northwest through alternating 
areas of relatively flat-lying, alluvial-filled valleys and steeper topography of the North Muddy 
Mountains, which are underlain by sedimentary and volcanic strata (Nevada Bureau of Mines 
and Geology [NBMG] 1978).  From the Overton Arm of Lake Mead, the Virgin River trends 
north-northeast through the Virgin Valley, located between the Mormon Mesa to the west and 
Black Ridge to the east.  This valley gradually broadens toward the northeast.  Sedimentary 
rocks underlie the Mormon Mesa and metamorphic rocks underlie the Black Ridge.  Quaternary 
alluvium underlies the floor of the Virgin Valley, immediately adjacent to the river (NBMG 
1978).  Soils overlying the low-lying, alluvial fans and floodplains in the Lake Mead area 
generally consist of deep, medium- to coarse-textured, nearly level to gently sloping soils.  Soils 
in the steeper bedrock areas generally consist of shallow, gravelly and cobbly, moderately 
sloping to very steep soils (USDA Soil Conservation Service 1975). 

3.17.1.3 Bill Williams River 

Eastward from the Colorado River, the Bill Williams River traverses the Bill Williams 
Mountains, the southern portion of the Castaneda Basin, and then forms the boundary between 
the Rawhide Mountains to the north and the Buckskin Mountains to the south.  Along the 
western stretch of the river, the Bill Williams Mountains are composed of metamorphic, 
sedimentary, and volcanic rocks.  The Castaneda Basin is underlain by sandstone and 
conglomerate, which form high rounded hills and ridges.  The eastern stretch of the Bill 
Williams River, through the Rawhide and Buckskin mountains, are similarly composed of 
metamorphic, sedimentary, and volcanic rocks (Arizona Geological Survey [AGS] 2000).  Soils 
along the mountainous portions of the river consist primarily of shallow, gravelly and cobbly, 
moderately coarse to moderately fine-textured, gently sloping to very steep soils and rock 
outcrop on hills and mountains.  The portion of the river that traverses the Castaneda Basin are 
composed of deep, medium-textured, limy and gravelly, moderately coarse- and coarse-
textured, nearly level to moderately sloping soils on floodplains and dissected alluvial surfaces 
(USDA Soil Conservation Service 1975). 

3.17.1.4 Lower Gila River 

Eastward from the Colorado River, the lower Gila River traverses a gap through a narrow band 
of northwest-trending mountains, composed of the Gila Mountains to the south and the Laguna 
Mountains to the north, and then trends south of the Muggins Mountains, through the broad, 
flat-lying Dome and Mohawk valleys.  The northwest trending Mohawk Mountains terminate 
just south of the river in the eastern Mohawk Valley.  Sedimentary rocks are present along the 

3.17-2 LCR MSCP Final EIS/EIR – December 2004 



3.17  Topography, Geology, Soils, and Mineral Resources 

river through the short section between the Gila and Laguna mountains, as well as at the north 
end of the Mohawk Mountains.  The portion of the river traversing the Dome and Mohawk 
valleys is underlain by river alluvium, consisting primarily of unconsolidated to weakly 
consolidated sand and gravel in river channels and sand, silt, and clay on floodplains (AGS 
2000).  Soils along this section of the lower Gila River primarily consist of deep, stratified, 
coarse- to fine-textured nearly level to gently sloping soils on floodplains and lower alluvial 
fans (USDA Soil Conservation Service 1975). 
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3.17.2 Environmental Consequences  

Significance Criteria 

The project would have a significant impact on geology, soils, and minerals if it would result in 
substantial soil erosion or the loss of topsoil. 

3.17.2.1 Alternative 1: Proposed Conservation Plan 

Impacts  

Impact GEO-1:  Activities associated with conservation area establishment could result in 
erosion-induced siltation of the Colorado River.  Conservation area establishment would 
include such actions as clearing vegetation, grading, excavating, dredging, stockpiling soil, 
construction/modification of supply canals, berm construction, and swale construction.  Each of 
these activities could result in increased soil erosion and associated sedimentation of the 
Colorado River, which in turn, would result in adverse water quality impacts.  Less clearing 
and grading would be required if agricultural land were used instead of undeveloped land; 
erosion-induced siltation could occur, however, just to a lesser extent.  Standard BMPs have 
been included as part of the proposed action (refer to section 3.0), and could include 
construction of silt fences, revegetation, minimization of grading (to the extent possible), 
construction of surface water velocity reducers, and installation of erosion control barriers 
around stockpiled soil.  Given the implementation of these BMPs, impacts would be less than 
significant since substantial soil erosion and loss of topsoil would not occur.  

Mitigation Measures 

No mitigation measures are required because no significant impacts would occur. 

Residual Impacts 

Residual impacts are those that would occur after the implementation of mitigation measures to 
reduce an impact.  No mitigation measures are required; thus, no residual impacts would occur. 

3.17.2.2 Alternative 2:  No Action Alternative 

Under the no action alternative, it is likely that conservation measures similar to those included 
in the proposed action would be implemented since compliance with the ESA still would be 
required for the covered activities, although some conservation could occur in the off-site 
conservation areas (as described in section 3.17.2.4 below), as well as along the LCR.  Impact 
GEO-1 applies to Alternative 2.  To the extent that the agencies undertaking the covered 
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activities proceed with ESA compliance through section 7 consultations instead of the section 10 
permitting process, there may be a reduced number of covered species because unlisted species 
would not be included.  This would likely result in a smaller amount of conservation area being 
established and proportionately lessened impacts related to erosion-induced siltation. 
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Mitigation Measures 

No mitigation measures are required because no significant impacts would occur. 

Residual Impacts 

Residual impacts are those that would occur after the implementation of mitigation measures to 
reduce an impact.  No mitigation measures are required; thus, no residual impacts would occur. 

3.17.2.3 Alternative 3: Listed Species Only 

Impacts  

Impact GEO-1 applies to Alternative 3.  The same types of impacts would occur as described 
for the proposed action, but the overall magnitude would be lessened proportionately since less 
construction would occur.   

Mitigation Measures 

No mitigation measures are required because no significant impacts would occur. 

Residual Impacts 

Residual impacts are those that would occur after the implementation of mitigation measures to 
reduce an impact.  No mitigation measures are required; thus, no residual impacts would occur. 

3.17.2.4 Alternative 4: Off-Site Conservation 

Impacts 

Impact GEO-1 generally applies to this alternative.  This impact would be substantially the 
same as described for the proposed action (less than significant) since the same overall amount of 
conservation area would be established.  Impacts from the establishment of cottonwood-willow, 
honey mesquite, and marsh would occur along the Muddy/Virgin, Bill Williams, and lower 
Gila rivers.  To the extent that impacts would result from backwater creation, they would occur 
in the planning area under this alternative, as well as under the proposed action.   

Mitigation Measures 

No mitigation measures are required because no significant impacts would occur. 
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Residual Impacts 1 

2 
3 

Residual impacts are those that would occur after the implementation of mitigation measures to 
reduce an impact.  No mitigation measures are required; thus, no residual impacts would occur. 
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The body of NEPA law directs Federal agencies to analyze the reasonably foreseeable 
consequences of proposed actions, regardless of where impacts might occur.  Based on this, the 
CEQ, in a July 1, 1997 memorandum to heads of agencies, determined that NEPA requires 
agencies to include analysis of reasonably foreseeable transboundary effects in their analysis of 
proposed actions in the United States.  The CEQ further states that such effects are best 
identified during the scoping stage, and should be analyzed to the best of the agency’s ability 
using reasonably available information.  Such analysis should be included in the environmental 
documentation for the proposed action (CEQ 1997).  The CEQ policy has been incorporated into 
DOI’s Environmental Statement Memorandum 97-2. 

The transboundary impacts analysis addresses impacts to environmental resources in Mexico, 
as well as United States’ treaty obligations and other agreements with Mexico.   

3.18.1 Affected Environment 

As illustrated in Figure 3.18-1, from Morelos Diversion Dam (RM 22.1) at the NIB (the 
California-Mexico border), the Colorado River flows southwesterly, roughly paralleling the 
Limitrophe section of the Arizona-Mexico border.  After passing the SIB (the Arizona-Mexico 
border), the river flows southwest and receives tributary flows from the Rio Hardy before 
draining into the Sea of Cortez (also called the Gulf of California).   

3.18.1.1 Environmental Resources 

Impacts from construction-related activities in Reach 7 could affect environmental resources in 
Mexico.  Because construction impacts would be localized, only the areas immediately adjacent 
to Reach 7, the Mexicali Valley in Baja California and the San Luís Río Colorado Valley in 
Sonora, are discussed.  The Mexicali and San Luís Río Colorado valleys are generally in 
agricultural use and contain a few scattered rural residences.  No residences appear to be 
present in the area immediately adjacent to the LCR where conservation measures would be 
implemented.  The only urban areas sufficiently close to be affected by construction activities 
are the city of Algodones, which is located adjacent to the Colorado River just south of the NIB, 
and the city of San Luís Río Colorado, which is located just south of the Arizona-Sonora Border, 
immediately east of the river.   

Air quality within the Reach 7 area is generally good, but the Yuma area was determined to be 
in non-attainment of the NAAQS for PM10 in November 1990.  The area has not violated the 
NAAQS since 1991.  Contributors to PM10 include agricultural activities, prescribed burning, 
unpaved roads, general construction activities, and various other sources.   

Flows in Reach 7 vary.  At times the lower part of this reach is dry.  Cohen and Henges-Jeck 
(2000) reported average total flows in this reach of 22,000 af in non-flood years and 2,120,000 af 
in flood years.  These flows are the result of seepage from Morelos Diversion Dam, flow releases 
from Morelos Diversion Dam (flood flows and excess water not diverted by Mexico), irrigation 
return flows from Mexico, canal wasteways in the United States, and groundwater 
accumulation from both the United States and Mexico.  Figure 3.18-2 shows monthly average 
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Figure 3.18-2.  Monthly Average Colorado River Flows at the NIB and SIB 

flows at the NIB and SIB from 1990 to 2002.  These flows are recorded and reported by the 
IBWC (2003).  Water quality immediately below Morelos Diversion Dam meets the standards 
required by USIBWC Minute No. 242 of the 1944 Water Treaty, and likely deteriorates to some 
degree further downstream depending on flows.   

The Comisíon Nacional del Agua is the Federal agency that defines and administers water 
policy in Mexico, including overseeing the operation, maintenance of delivery canals and 
drainage systems and the allocation and management of all waters that belong to the nation 
(Clark et. al. 2001).  The Mexicali and San Luís Río Colorado valleys are within the Colorado 
River Irrigation District Number 14.  The irrigation district obtains its supply from the Colorado 
River and groundwater.  Although irrigation accounts for the majority of the water used in the 
district, the district does provide water to municipal and industrial users in Mexicali, Tecate, 
Tijuana, Ensenada, and San Luís Río Colorado (Clark et. al. 2001).  The Colorado River 
Irrigation District Number 14 contains 23 irrigation modules.  The irrigation modules have the 
local governing responsibility for water management along with the operation and maintenance 
of distribution canals (Clark et al. 2001).   

3.18.1.2 United States’ 1944 Water Treaty Obligation 

Flows in the reach of the Colorado River below Imperial Dam are primarily water to be 
delivered to Mexico in accordance with the 1944 Water Treaty.  Under Article 10(a) of the treaty, 
Mexico is allotted a guaranteed annual amount of 1.5 maf of Colorado River water.  Under 
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Article 10(b) of the treaty, Mexico may schedule up to an additional 0.2 maf when “there exists a 
surplus of waters of the Colorado River in excess of the amount necessary to satisfy uses in the 
United States.”  Under current practice, this 0.2 maf is available to Mexico when flood control 
releases are made, and is scheduled for delivery throughout the year in accordance with Article 
15 of the 1944 Water Treaty.  Additionally, under Article 10(b) of the treaty, Mexico was allotted 
“any other quantities arriving at the Mexican points of diversion.”  These flows are generally 
referred to as “excess flows” and are over and above the 1.5 maf (or 1.7 maf) delivery to Mexico 
under the 1944 Water Treaty.  Excess flows are primarily a result of (1) operational activities 
upstream (e.g., canceled water orders in the United States, maintenance activities, etc.), (2) a 
Gila River flood event, or (3) flood control releases along the mainstream of the Colorado River.  
Article 10(b) also stipulates that in the event of an extraordinary drought or serious accident to 
the irrigation system of the United States, water allotted to Mexico can be reduced in the same 
proportion as consumptive uses in the United States are reduced.  The United States has met the 
1944 Water Treaty obligations every year. 
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Per USIBWC Minute 242 of the 1944 Water Treaty, the United States must deliver water to 
Mexico with an average annual salinity concentration no greater than 115 ppm +/- 30 ppm over 
the average annual salinity concentration of the Colorado River at Imperial Dam.  Thus, an 
increase in salinity at Imperial Dam directly translates to an allowable increase in salinity of 
water delivered to Mexico and an increase in salinity of water flowing past Morelos Diversion 
Dam.  The United States has met the water quality obligations every year. 

The waters of the Colorado River, once delivered to Mexico, are under the jurisdiction of 
Mexico.  The 1944 Water Treaty contains no provisions requiring Mexico to provide water for 
environmental protection, nor any requirements relating to Mexico’s use of that water1.  As 
flows arrive at Morelos Diversion Dam, Mexico has the discretion to divert more water than its 
allocation or allow all the additional flows to pass downstream of Morelos Diversion Dam.  In 
the past, Mexico has generally chosen to increase its diversion for use in agriculture for 
increased crop production and soil salinity improvement, or for diluting flows delivered at the 
SIB, municipal industrial uses, or to recharge groundwater aquifers in the Mexicali Valley 
(USBR 2001a).   

Various other agreements including, although not limited to, Minutes of the 1944 Water Treaty 
and other treaties with Mexico (such as the 1970 Boundary Treaty) define the United States 
responsibility for Colorado River water deliveries, water quality, and river and levee 
maintenance.   

3.18.2 Environmental Consequences 

The analysis of transboundary impacts is required by NEPA, which does not require the use of 
significance criteria.  This analysis addresses whether construction and operation of the 
proposed action would have substantial adverse effects on environmental resources in Mexico.  

 
1 In December 2000, the governments of the United States and Mexico, through Minute 306 of the 1944 Water Treaty agreed to 

(1) develop joint studies that include possible approaches to ensure use of water for ecological purposes on the Colorado 
River below the NIB; and (2) through a binational technical task force, to examine the effect of flows on the existing riparian 
and estuarine ecology of the Colorado River from the NIB to the delta with a focus on defining the habitat needs of fish, and 
marine and wildlife species of concern to each country. 
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In addition, it addresses whether the proposed action would have substantial adverse effects to 
the United States’ treaty obligations or other agreements with Mexico where important 
resources in Mexico would be affected.    
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3.18.2.1 Alternative 1: Proposed Conservation Plan 

Impacts 

ENVIRONMENTAL IMPACTS 

No construction would occur in Mexico; therefore, direct impacts such as those associated with 
the conversion of agricultural land to conservation areas, the loss or alteration of existing 
habitat, and impacts to cultural resources would not occur.  Substantial adverse noise impacts 
would not occur since the area adjacent to the LCR is used for agriculture and noise sensitive 
receptors are not present.  Runoff from created/restored habitat would not alter the slopes of 
adjoining fields because the Colorado River is the low point between Arizona and Mexico, thus 
preventing water from flowing from conservation areas to Mexican fields.  Other impacts, such 
as erosion-induced siltation, accidental spills, and increased risk of wildfires and vectors would 
be minor and localized and would not adversely affect Mexico.  The water supply for the 
proposed action would be obtained through a contract with an existing water purveyor, or 
purchase or transfer from existing Colorado River water users in the United States and would 
not affect Mexico’s Colorado River supply.  Air emissions from construction activities could 
affect Mexico, as described below. 

Impact TRANS-1: PM10 and combustive emissions from the construction and maintenance of 
created conservation areas in Reach 7 could disperse to Mexico.  As described in section 3.3, 
construction activities and periodic prescribed burns would produce temporary fugitive dust 
emissions and intermittent combustive emissions.  These air emissions would last only for the 
duration of the construction or maintenance activity and would dissipate as the distance from 
the construction site increased.  The portion of Mexico that is near Reach 7 is in agricultural use 
and is sparsely populated.  Thus, sensitive receptors would not be adversely affected by these 
air emissions.  Over the long-term, to the extent that agricultural land is converted to 
conservation areas, emissions would be reduced since fields would no longer be plowed.  The 
proposed action would not result in substantial adverse impacts to Mexico.   

Mitigation Measures 

No mitigation measures are required because substantial adverse impacts would not occur.  The 
implementation of Mitigation Measures AQ-1 and AQ-2 would, however, reduce air quality 
impacts in Mexico.  

Residual Impacts 

Residual impacts are those that would occur after the implementation of mitigation measures to 
reduce an impact.  No mitigation measures are required; thus, no residual impacts would occur. 
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TREATY OBLIGATIONS 

The proposed action would not affect the amount of water delivered to Mexico, nor would it 
conflict with the 1944 Water Treaty and related agreements.  As described in section 3.14, water 
supply for the proposed action would be obtained through legal means consistent with the Law 
of the River.  Because the supply would be obtained through a contract with an existing water 
purveyor, or purchase or transfer from existing Colorado River water users in the Untied States, 
and would not be an expansion of water use in the Lower Division States, excess flows and 
flood flows to Mexico would not be affected by the proposed action.  Reclamation would 
continue to make deliveries to Mexico in compliance with the 1944 Water Treaty, USIBWC 
Minute 242 of the 1944 Water Treaty, and all other applicable agreements.  The waters of the 
Colorado River, once delivered to Mexico, would continue to be under the jurisdiction of 
Mexico, and any conservation measure implemented in Reach 7 would not obligate Mexico to 
dedicate or deliver water for land cover type enhancement purposes, unless mutually agreed 
upon by both countries.  Additionally, Reclamation would continue to meet the requirements of 
the various other agreements, treaties, and Minutes of the 1944 Water Treaty.  Because the 
proposed action would not affect Colorado River water deliveries to Mexico, including 1944 
Water Treaty flows, excess flow and flood flows, and would not otherwise change the terms of 
the 1944 Water Treaty, USIBWC Minute 242 of the 1944 Water Treaty, or other applicable 
agreements, it would not have adverse effects to the United States’ treaty obligations or other 
agreements with Mexico where important resources in Mexico would be affected.   

3.18.2.2 Alternative 2:  No Action Alternative 

Under Alternative 2, it is likely that conservation measures similar to those included in the 
proposed action would be implemented because compliance with the ESA still would be 
required for the covered actions, although some conservation could occur in the off-site 
conservation areas (as described in section 3.18.2.4 below), as well as along the LCR.  To the 
extent that conservation was implemented in the off-site conservation areas, transboundary 
impacts would not occur because these sites are not sufficiently close to Mexico.  To the extent 
that the agencies undertaking the covered actions proceed with ESA compliance through 
section 7 consultations instead of the section 10 permitting process, there may be a reduced 
number of covered species because unlisted species will not be included.  This would also likely 
result in a smaller amount of conservation area being established, resulting in a lower 
likelihood of conservation measures being implemented in Reach 7.  The potential for 
transboundary impacts would be even less than described for the proposed action.   

Mitigation Measures 

No mitigation measures are required because substantial adverse impacts would not occur.  The 
implementation of mitigation measures such as Mitigation Measures AQ-1 and AQ-2 would, 
however, reduce air quality impacts in Mexico.  

Residual Impacts 

Residual impacts are those that would occur after the implementation of mitigation measures to 
reduce an impact.  No mitigation measures are required; thus, no residual impacts would occur. 
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3.18.2.3 Alternative 3: Listed Species Only 1 
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Impacts 

Impact TRANS-1 applies to Alternative 3.  It is estimated that Alternative 3 would develop 
fewer acres of conservation area than the proposed action, which generally would result in 
proportionately fewer air quality impacts and less potential for conservation to occur in Reach 
7.   

Mitigation Measures 

No mitigation measures are required because substantial adverse impacts would not occur.  The 
implementation of Mitigation Measures AQ-1 and AQ-2 would, however, reduce air quality 
impacts in Mexico.  

Residual Impacts 

Residual impacts are those that would occur after the implementation of mitigation measures to 
reduce an impact.  No mitigation measures are required; thus, no residual impacts would occur. 

3.18.2.4 Alternative 4: Off-Site Conservation 

Impacts 

No transboundary impacts would occur under Alternative 4.  Construction activities would not 
occur in Reach 7 or in proximity to the Mexican border.  As described for the proposed action, 
the water supply for the Conservation Plan would be obtained through a contract with an 
existing water purveyor, or purchase or transfer from existing Colorado River water users in the 
United States and would not affect Mexico’s Colorado River water supply.   

Mitigation Measures 

No mitigation measures are required because no significant impacts would occur. 

Residual Impacts 

Residual impacts are those that would occur after the implementation of mitigation measures to 
reduce an impact.  No mitigation measures are required; thus, no residual impacts would occur. 
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3.19 TRANSPORTATION 1 
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The proposed action and alternatives would have only minor impacts on transportation.  As 
described in section 3.0, only small numbers of workers would be needed to construct land 
cover types and related improvements (fewer than 30 at any given location).  Additionally, 
minimal amounts of equipment would be required.  Heavy equipment typically is brought to a 
site and remains until its task is completed.  Construction would be spread out over a 20-30 year 
period and would occur at different locations within a large planning area.  Conservation area 
establishment would occur in agricultural or undeveloped areas that have limited amounts of 
traffic.  Adding the minor amounts of traffic generated by the proposed action would not affect 
roadway capacity, the volume-to-capacity ratio on roads, congestion at intersections, or cause 
inadequate emergency access.   
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4.0 CUMULATIVE IMPACTS 1 
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Both NEPA and CEQA require that cumulative impacts of the proposed action in combination 
with other projects be addressed in an EIS/EIR.   

4.1 CUMULATIVE IMPACT METHODOLOGY 

This section addresses the cumulative impacts of the proposed action in combination with other 
projects.  (The “proposed action” when used in this analysis refers to implementation of the 
Conservation Plan and issuance of a section 10 [a][1][B] permit by the Service.)  A list approach 
was used to identify projects that are closely related to the proposed action (i.e., either located 
within or in the vicinity of the planning area and having the potential to impact common 
resources) that could result in cumulatively considerable impacts.  Where appropriate, the 
analysis includes potential impacts on common resources that extend outside the planning area 
(e.g., transboundary impacts).  Federal, state, and local agencies and tribal governments with 
planning and regulatory authority within or in the vicinity of the planning area were contacted 
to identify projects that may result in a cumulative impact.  These projects then were examined 
for their potential to result in a cumulative impact when combined with the proposed action.  In 
addition, future Federal and non-Federal covered activities were reviewed and included based 
on the criteria discussed above.   

Many of the impacts of the proposed action would result from construction activities, as would 
many of the impacts of the other projects considered in the cumulative impact analysis.  Most of 
the adverse construction-related impacts of the proposed action would be temporary and 
localized (such as impacts related to air quality, noise, erosion, and spills of hazardous 
materials, as well as some impacts on aesthetics, water quality, and biological resources), and 
individual construction sites would be dispersed over a wide geographic area.  Moreover, 
construction would be implemented over a long period of time, as shown on Tables 2.1-8a 
through 2.1-8d, with relatively minor amounts of construction occurring in any given year.  
Thus, construction associated with the proposed action would not likely overlap in time or 
place with the other projects considered in the cumulative impact analysis, although this could 
occur.   

In general, if the proposed action would result in a significant impact on a resource that also 
could be adversely affected by another project, the impact is considered to be a significant 
cumulative impact, although the potential for the combination of less than significant impacts to 
result in significant cumulative impacts also is considered.  The proposed action would have 
long-term beneficial impacts on biological resources and aesthetics and thus would not 
contribute to a long-term cumulative adverse impact on these resources.  

Section 4.2 describes the projects included in the cumulative impact analysis, the status of their 
environmental documentation, anticipated environmental impacts of those projects, and the 
potential cumulative impacts of those projects in combination with those of the proposed 
Conservation Plan.   Section 4.3 summarizes cumulative impacts by each resource and identifies 
mitigation measures where appropriate.  The implementation of these mitigation measures may 
be the responsibility of agencies other than the lead agencies for this EIS/EIR, who would adopt 
them as part of their own environmental review and approval processes.   
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4.2 ANALYSIS OF CUMULATIVE IMPACTS 1 
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This section provides an analysis of the potential cumulative impacts that would affect the 
present environment within, and in the vicinity of, the planning area.  An overview of the 
present environment in the planning area, as well as the historical environmental changes, is 
provided in section 3.0.  These changes have occurred primarily as a result of actions affecting 
the flow regime of the LCR (e.g., the construction of large, mainstem dams such as Hoover Dam 
and Glen Canyon Dam).  The river is no longer free flowing and does not constitute a 
continuous ecosystem because of the many impoundments along its length and the hydrologic 
regime does not support extreme fluctuations.  Moreover, the vegetation within the planning 
area has also changed over time with a general decline of native communities. 

4.2.1 Future Covered Activities  

Future Federal and non-Federal covered activities for which ESA compliance is being sought by 
the LCR MSCP participants (refer to section 1.2.2) were reviewed to identify those that could 
result in cumulative impacts; these generally were projects that would result in new 
construction and associated construction-related impacts, as would the proposed action, or have 
the potential to affect those resources that are central to the proposed action (e.g., agricultural 
resources and biological resources), although the change in point of diversion of up to 1.574 
mafy is considered, as well.  

Changes in Points of Diversion of up to 1.574 mafy of Colorado River Water   

Project Description 

Covered activities include the potential changes in points of diversion of up to 1.574 mafy of 
Colorado River water by water contractors in Arizona, California, and Nevada.  Diversion 
changes are expected to occur in response to shifts in water demand during the 50-year term of 
the Conservation Plan.  Neither the source nor the recipient of water that will be diverted as a 
result of future projects can be determined until these projects are developed.  However, the 
LCR MSCP participants expect that there will be shifts in demand among water users within 
each of the Lower Basin States and between the states.  Although no additional water would be 
diverted in a normal water year as a result of these future projects, the points of diversion 
would change based on demand.   

Project’s Environmental Analysis Status and Anticipated Impacts 

Specific transfers for the entire 1.574 mafy have not been identified; therefore, the impact 
analysis for the changes in points of diversion is programmatic.  It is anticipated that a shift in 
water diversion from the southern reaches of the Colorado River upstream to Lake Mead and to 
Lake Havasu will occur.  Potential impacts could include changes in water surface elevation 
along the LCR where points of diversion are changed, which could result in concomitant 
impacts on biological resources.  These actions also could result in increased water conservation 
on agricultural lands, including lands within the planning area.  This could lead to increased 
short-term and long-term fallowing and the construction of on-farm conservation measures, 
such as canal lining and irrigation system improvements.  These changes could result in 
impacts on agricultural resources in the event that long-term fallowing were required as well as 
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associated changes to socioeconomic resources (e.g., revenue, sales tax, and employment) and 
environmental justice (from the potential loss of agricultural jobs).  Fallowing also could result 
in increased fugitive dust emissions.  Construction of on-farm conservation measures could 
result in short-term impacts on air quality, geology and soils/water quality (from erosion), 
cultural resources, hazards, biological resources, and noise.  

1 
2 
3 
4 
5 

6 

7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

22 
23 
24 
25 
26 

27 
28 
29 
30 
31 
32 
33 
34 

                                                     

Cumulative Impacts with the Proposed Action 

The proposed action would not change the surface water elevation of the LCR; therefore, no 
cumulative impacts on hydrology associated with water elevation would occur.  Impacts on 
biological resources resulting from the changes in surface water elevation would be mitigated 
by the implementation of the proposed action, and a cumulative impact would not occur.   

Both the proposed action and the implementation of water conservation measures, if needed, 
would result in construction-related air quality impacts from increased combustive and PM10 
emissions.  Combustive emissions from both projects would be mobile and intermittent and 
would be cumulatively less than significant.  The proposed action would result in a significant, 
potentially unavoidable, impact from increased PM10 emissions, and if construction associated 
with the proposed action and water conservation projects occurred at the same general time and 
in the same general location, fugitive dust emissions would be cumulatively significant.  
Fallowing associated with the changes in points of diversion also could result in increased 
fugitive dust emissions, but this could be offset by the proposed action, which would convert 
some agricultural land to other land cover types, and long-term impacts would not be 
cumulatively significant. 

Both projects would have the potential for construction-related impacts on biological resources, 
but these would be cumulatively less than significant1 because the impacts of both projects would 
be temporary and localized and would not cause substantial adverse changes to vegetation or 
wildlife communities along the LCR.  Moreover, the water conservation projects likely would 
be constructed on farmland, thus minimizing the potential for impacts on biological resources.    

Both projects would result in increased ambient noise levels during construction, but impacts 
would be considered cumulatively less than significant because noise impacts are highly localized, 
and impacts would be temporary, lasting only for the duration of the construction2.  Both 
projects also would have only minor, temporary, and localized construction-related impacts on 
hazards, geology and soils, and water quality, and the impact on these resources would be 
cumulatively less than significant.  Cumulative impacts on cultural resources could be cumulatively 
significant because construction associated with both actions could affect significant cultural 
resources. 

 
1   The proposed action could result in a significant impact on non-covered sensitive species, particularly birds, as a result of 

backwater creation.  The anticipated schedule includes construction of only 15 acres of backwaters per year and these would 
be dispersed throughout Reaches 3 through 5.  This impact would not in itself trigger a cumulatively significant impact unless 
other projects would specifically affect the same species.   

2  The proposed action could result in significant long-term noise impacts from pump operations.  Pumps would be located in 
agricultural or undeveloped areas, and it is unlikely that they would be located in the vicinity of noise-sensitive receptors; 
thus, the operation of individual pumps, which would have a highly localized impact, would not contribute to a long-term 
cumulative noise impact in combination with the other projects considered in this analysis.   
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Since water conservation measures likely would be implemented on agricultural lands, 
construction would not result in aesthetic impacts since these are typical of agricultural areas.  
Although the proposed action could result in temporary less than significant impacts, 
cumulative impacts would not occur. 
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Jetty Construction  

Project Description  

In RMs A238.5-A240.0, between nine and 21 new jetties may be constructed and are currently in 
the pre-design phase.  Along RMs 50-260, a total of one to 20 new jetties may be constructed.  
These may be constructed on the LCR as needed.   

Project’s Environmental Analysis Status and Anticipated Impacts 

The jetty projects have not yet undergone environmental review.  Construction could result in 
temporary impacts on aesthetics, biological resources, air quality, hazards (due to the use of 
hazardous materials during construction), water quality (due to the use of hazardous materials 
during construction and turbidity resulting from construction in and near water), and geology 
and soils.  Long-term aesthetic impacts also may occur. 

Cumulative Impacts with the Proposed Action 

Both the proposed action and the construction of water conservation measures would result in 
construction-related air quality impacts from increased combustive and PM10 emissions.  
Combustive emissions from both projects would be mobile and intermittent and would be 
cumulatively less than significant.  The proposed action would result in a significant, potentially 
unavoidable, impact from increased PM10 emissions, and if construction associated with the 
proposed action and jetty projects occurred at the same general time and in the same general 
location, and if the latter required earth-moving activities, fugitive dust emissions would be 
cumulatively significant.   

Both projects would have the potential for construction-related impacts on terrestrial and 
aquatic biological resources, but these would be cumulatively less than significant because the 
impacts of both projects would be temporary and localized and would not cause substantial 
adverse changes to vegetation or wildlife communities along the LCR.   

Both projects would result in construction-related, short-term disturbances to aesthetic 
resources, but these would be cumulatively less than significant since they would be temporary 
and localized.  Depending on their placement, the jetties could have long-term adverse aesthetic 
impacts, but the proposed action would have long-term beneficial impacts on aesthetics, and 
would not contribute to a long-term cumulative impact in combination with the jetty 
construction projects.  The proposed action and the jetty projects would have only minor, short-
term, and localized construction-related impacts on hazards, geology and soils, and water 
quality, and the cumulative impact would be less than significant.   
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Riparian Plant Community Rehabilitation and Restoration Projects 1 
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Project Description 

Riparian plant community rehabilitation and restoration projects could be implemented on both 
Lake Mead and Lake Mohave.  On Lake Mead, such projects would likely be restricted to the 
tributary confluence areas of the Virgin River, Muddy River, and Las Vegas Wash.  Activities 
associated with these projects may include the removal of non-native saltcedar by mechanical 
means (e.g., chain saws or bulldozers), prescribed fire, and the use of EPA-registered herbicides.  
Native riparian species, including willow and cottonwood, may be planted using seed, cuttings, 
poles, or transplants of nursery stock.  The total project area would be approximately 500 acres, 
and it is not anticipated that more than 20 acres would be under construction in any one year. 

On Lake Mohave, a secondary objective of saltcedar removal and willow plantings would be 
the enhancement of aesthetics for recreation in selected areas through the creation of open 
shoreline or shade.  Saltcedar removal for recreational purposes would be limited to specific 
areas; no more than 10 coves on Lake Mohave (potentially including Nevada Telephone Cove, 
North Telephone Cove, South Telephone Cove, Cabinsite Cove, and the boat-beaching area 
adjacent to the Arizona Hot Springs drainage) would be affected, and it is not expected that any 
areas where saltcedar would be cleared would exceed 2 acres.  The total project area would be 
approximately 100 acres, and it is not anticipated that more than 5 acres would be under 
construction in any one year.  

Project’s Environmental Analysis Status and Anticipated Impacts 

The riparian plant community rehabilitation and restoration projects have not yet undergone 
environmental review.  Anticipated impacts include long-term beneficial impacts on recreation, 
aesthetics, and biological resources.  Vegetation removal and replanting activities would likely 
result in similar impacts as the proposed action, including impacts on biological resources, fire 
hazards, air quality, hydrology, geology and soils, cultural resources, and noise.   

Cumulative Impacts with the Proposed Action 

Both the proposed action and the plant community rehabilitation and restoration projects 
would result in construction-related air quality impacts from increased combustive and PM10 
emissions.  Combustive emissions from both projects would be mobile and intermittent and 
would be cumulatively less than significant.  The proposed action would result in a significant, 
potentially unavoidable, impact from increased PM10 emissions, and if construction and 
prescribed fires associated with the proposed action and rehabilitation and restoration projects 
occurred at the same general time and in the same general location, fugitive dust emissions 
would be cumulatively significant.   

Both projects would have the potential for construction-related impacts on terrestrial and 
aquatic biological resources, but most of these would be cumulatively less than significant 
because the impacts of both projects would be temporary and localized and would not cause 
substantial adverse changes to vegetation or wildlife communities along the LCR.  The 
proposed action would have less than significant or significant impacts on native common and 
sensitive fish species inhabiting the Virgin and Muddy rivers.  Impacts on these fish could be 
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cumulatively significant but mitigable to less than significant if the riparian plant community 
rehabilitation and restoration projects were implemented along these rivers.  Long-term impacts 
on biological resources generally would be cumulatively beneficial because both projects would 
replace non-native vegetation with native vegetation.   
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Significant cumulative impacts on cultural resources could occur if both projects affected 
significant cultural resources.  All other impacts on the resources identified above would be 
cumulatively less than significant because only 25 total acres in any given year would be affected 
by the riparian plant community rehabilitation and restoration projects, and impacts would be 
localized.  Long-term cumulatively beneficial impacts on aesthetics would occur since the 
proposed action would establish 8,132 acres of habitat and the Lake Mead/Lake Mohave 
restoration projects would restore an additional 600 total acres of vegetation.  

Farmland Development/Construction of Irrigation Systems  

Project Description 

A number of tribal irrigation projects are planned, including the Colorado River Indian 
Irrigation Project (25,000 acres of potential additional irrigated land), the Fort Mojave Irrigation 
Project (3,745 acres of potential additional irrigated land), the Chemehuevi Irrigation Project 
(1,855 acres of potential additional irrigated land), a Fort Yuma Agency irrigation project that 
would include 600 acres of potential additional irrigated land, and a total of 500 acres of 
irrigated agriculture development on three Cocopah Indian Reservation sites.  The projects 
would include the creation of lined and unlined canals and maintained roadways.  

Project’s Environmental Analysis Status and Anticipated Impacts 

These projects have not yet undergone environmental review.  Anticipated impacts of the 
planned irrigation projects include beneficial impacts on agriculture and construction-related 
impacts associated with the creation of canals and roadways, such as impacts on aesthetics, air 
quality, biological resources, cultural resources, hazards (due to the use of hazardous materials 
during construction), water quality (due to the use of hazardous materials during construction), 
and geology and soils.   

Cumulative Impacts with the Proposed Action 

Although the proposed action could result in the conversion of agricultural land to other land 
cover types, the tribal irrigation projects would have beneficial impacts on agriculture by 
increasing the amount of land in agricultural production; therefore, no adverse cumulative 
impacts would occur.   

Both the proposed action and the tribal irrigation projects would result in construction-related 
air quality impacts from increased combustive and PM10 emissions.  Combustive emissions 
from both projects would be mobile and intermittent and would be cumulatively less than 
significant.  The proposed action would result in a significant, potentially unavoidable, impact 
from increased PM10 emissions, and if construction associated with the proposed action and 
tribal irrigation projects occurred at the same general time and in the same general location, 
fugitive dust emissions would be cumulatively significant.   
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The tribal irrigation projects could potentially convert other land cover types to agricultural 
land, which could result in an adverse impact on biological resources, but the proposed action 
would create 8,132 acres of land cover types that provide habitat for covered species.  Thus, it 
would not contribute to a long-term cumulative impact in combination with the tribal irrigation 
projects.   
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Both the proposed action and the tribal irrigation projects would cause adverse impacts on 
aesthetics during construction; however, these impacts would be cumulatively less than significant 
because they would be temporary and localized.  The tribal irrigation projects could result in 
changes to the visual character along the LCR if they converted undeveloped land to 
agricultural uses, but the proposed action would have long-term beneficial aesthetic impacts 
and would not contribute to a cumulative impact in combination with the tribal irrigation 
projects. 

Construction-related activities would result in cumulatively less than significant impacts on the 
remaining resource areas mentioned above because they would be short-term, minor, and 
localized.   

Yuma Area Water Resources Management Group Drainage Project  

Project Description 

The Yuma Area Water Resource Management Group Drainage Project is a plan by Reclamation 
to achieve better control of groundwater levels in the Yuma Area.  This is being accomplished 
by increasing total drainage pumping on the Yuma Mesa and in the Yuma Valley to reduce 
groundwater levels in the Yuma Valley to acceptable levels of 6–8 feet below the ground 
surface.  Under the plan, the original drainage wells have been upgraded and are being 
operated for a larger portion of the year, and six new drainage wells and additional 
groundwater monitoring wells have been installed.  Once the desired groundwater levels are 
achieved, the drainage pumping on the Yuma Mesa and Yuma Valley will be reduced to 
maintain those levels in the future.  It is expected that the highest drainage pumping will occur 
during the first 5 years after installation of the new facilities, and then the pumping will be 
reduced to that required to maintain the desired groundwater levels.  The plan calls for 
increasing drainage pumping by about 40,000–50,000 af for 5 years, beginning in 2003.  The 
drainage pumping will then be reduced to maintain those groundwater levels in the future.  Of 
the total drainage pumping, some drainage will be discharged to the Colorado River above the 
NIB and some will be discharged into the Yuma Valley drainage system for delivery to Mexico 
at the SIB.   

Project’s Environmental Analysis Status and Anticipated Impacts 

A Categorical Exclusion was prepared for Repairs and Modifications to the Yuma Mesa Conduit 
(YMC) Drainage System (YAO-CE No. 2001-02) on March 16, 2001 (USBR 2001b).  On September 
7, 2003, the Categorical Exclusion was supplemented by an analysis entitled Effects on Riparian 
and Marsh Communities along the Colorado River Due to Water Table Reduction in the Yuma Valley 
(USBR 2003b).  The Categorical Exclusion concluded that the project would be implemented in 
highly disturbed areas and would not affect sensitive species or cultural resources or 
significantly affect other environmental resources.  It also concluded that the project would help 
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control groundwater levels in the Yuma Valley and improve the salinity of flows into Mexico at 
the SIB.  The Supplemental Analysis concluded that no effects to habitat or endangered or 
special listed species would occur as a result of the project due to careful monitoring and 
modification of the drainage pumping program to avoid impacts to habitat.   
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Cumulative Impacts with the Proposed Action 

The drainage project would result in changes to groundwater levels in the Yuma Valley; the 
proposed action, however, would not affect this resource, and no cumulative impacts would 
occur.   

4.2.2 Urban Development Projects 

Emerald River and Associated Townhome Development 

Project Description 

The Emerald River project is an approximately 275-acre development project along the 
Colorado River in Laughlin, Nevada.  The project would include a small hotel, approximately 
600 residential units, and a marina in the Laughlin Bay lagoon area.  A 43-unit townhome 
development is associated with this project and would occur on approximately 7 acres. 

Project’s Environmental Analysis Status and Anticipated Impacts 

Environmental documentation has not been completed for this project.  Part of the Major Project 
process for development will include submittal of a Public Facilities Needs Assessment to 
address issues such as transportation, flood control, fire and police protection, parks, schools, 
water, and sewer services.  Potential environmental impacts include biological impacts in the 
lagoon area and construction-related impacts, such as impacts on aesthetics, air quality, hazards 
(due to the use of hazardous materials during construction), noise, water quality (due to the use 
of hazardous materials during construction), and geology and soils.  Long-term transportation, 
public services, noise, and aesthetic impacts may also occur.   

Cumulative Impacts with the Proposed Action 

Both the proposed action and the Emerald River project would result in construction-related air 
quality impacts from increased combustive and PM10 emissions.  Combustive emissions from 
both projects would be mobile and intermittent and would be cumulatively less than significant.  
The proposed action would result in a significant, potentially unavoidable, impact from 
increased PM10 emissions, and if construction associated with the proposed action and Emerald 
River project occurred at the same general time and in the same general location, fugitive dust 
emissions would be cumulatively significant.   

Both projects would have the potential for impacts on aquatic, and possibly to terrestrial 
biological resources, but these would be cumulatively less than significant because the impacts of 
the proposed action would be temporary and localized and would not cause substantial adverse 
changes to vegetation or wildlife communities along the LCR.  The extent to which long-term 
impacts on biological resources would as a result of the Emerald River project is not known at 
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this time, but the long-term impacts of the proposed action would be beneficial and would not 
contribute to a cumulative impact in combination with the development project.   
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Both projects would result in construction-related short-term disturbances to aesthetics, but 
these would be cumulatively less than significant because they would be temporary and localized.  
The Emerald River project would result in long-term changes to the visual character of the LCR, 
but the proposed action would have long-term beneficial aesthetic impacts and would not 
contribute to a cumulative impact in combination with the development project.  

Both projects would result in increased ambient noise levels during construction, but impacts 
would be cumulatively less than significant because noise impacts are highly localized, and 
impacts would be temporary, lasting only for the duration of the construction.  Both the 
proposed action and the Emerald River project likely would have only minor, short-term, and 
localized impacts on hazards, geology and soils, and water quality, and the impact would be 
cumulatively less than significant.  The proposed action would have only negligible impacts on 
transportation and public services and would not contribute to a cumulative impact.   

Riverfront Specific Plan #01-0001 and Tract Maps #946 and #947 

Project Description 

The owners of an 80-acre parcel west of the Colorado River, Rio del Sol, LLC and River Estates, 
are developing 34 residential lots and 9 open space lots.  This site is located in Imperial County. 

Project’s Environmental Analysis Status and Anticipated Impacts 

A Mitigated Negative Declaration was approved in February 2003.  The anticipated impacts 
include less than significant impacts on aesthetics (due to the conversion of existing open space 
to developed land and the creation of a new source of light and glare); air quality (generation of 
dust); geology and soils (due to seismic and/or flood hazards and impacts from septic systems); 
hydrology and water quality (the project would change the flow of Vinagre Wash, resulting in 
interference with groundwater recharge, and would have water quality impacts); land use and 
planning (potential conflicts with habitat conservation); noise (increase in ambient noise levels); 
population and housing (growth inducement); public services (impacts on schools, law 
enforcement services, and the use of the Colorado River for recreational purposes); and 
recreation (impacts associated with increased usage of the Colorado River and other facilities). 

Potentially significant but mitigable impacts were identified to biological resources (potential 
impacts on wetlands, and the project may be in southwestern willow flycatcher, Yuma clapper 
rail, Gila woodpecker, yellow-billed cuckoo, and desert tortoise habitat); cultural resources; 
hazards and hazardous materials (increased fire hazard); hydrology and water quality (the 
project lies within a 100-year flood zone and may alter drainage patterns); land use and 
planning (the proposed project may be located in southwestern willow flycatcher habitat); 
public services (impacts associated with fire protection); transportation and traffic (increased 
traffic and fire hazards); and utilities and service systems (due to the construction of new water 
treatment/storm water drainage facilities and impacts on landfills).   
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Cumulative Impacts with the Proposed Action 1 
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Both the proposed action and the Riverfront project would result in construction-related air 
quality impacts from increased combustive and PM10 emissions.  Combustive emissions from 
both projects would be mobile and intermittent and would be cumulatively less than significant.  
The proposed action would result in a significant, potentially unavoidable, impact from 
increased PM10 emissions, and if construction associated with the proposed action and 
Riverfront project occurred at the same general time and in the same general location, fugitive 
dust emissions would be cumulatively significant.   

Both projects would result in construction-related short-term disturbances to aesthetics, but 
these would be cumulatively less than significant because they would be temporary and localized.  
The Riverfront project would result in long-term changes to the visual character near the LCR, 
but the proposed action would have long-term beneficial aesthetic impacts and would not 
contribute to a cumulative impact in combination with the development project.  

Both projects would have the potential for impacts on terrestrial and aquatic biological 
resources, but these would be cumulatively less than significant because the impacts of the 
proposed action would be temporary and localized and would not cause substantial adverse 
changes to vegetation or wildlife communities along the LCR.  The proposed action would have 
long-term beneficial impacts on the biological resources that may be impacted by the Riverfront 
project (i.e., southwestern willow flycatcher, Yuma clapper rail, desert tortoise, Gila 
woodpecker, and yellow-billed cuckoo) and would not contribute to a cumulative impact in 
combination with the development project.    

Both projects could require the use of hazardous materials.  The cumulative impact would be 
less than significant because spills would be small and localized.  Additionally, most construction 
associated with the proposed action would be located in unpopulated areas, and best 
management practices would be implemented to minimize the potential for accidents to occur.  
All spills would be cleaned up in accordance with permit conditions.  Both projects would 
result in increased ambient noise levels during construction, but impacts would be considered 
cumulatively less than significant because noise impacts are highly localized, and impacts would 
be temporary, lasting only for the duration of the construction; moreover, the proposed 
conservation measures would not be constructed in proximity to a developed area.  Cumulative 
impacts associated with cultural resources would be significant since both the proposed action 
and the Riverfront project would result in significant impacts on this resource. 

The minor traffic impacts associated with the proposed action would be localized and would 
not contribute to a cumulative impact.  The proposed action would have less than significant 
impacts on recreation, and the limited displacement of recreational uses to other areas would 
not result in the degradation of these areas (a relatively small area would be affected in 
relationship to the total area available because the planning area contains approximately 
423,500 acres of recreational area and a maximum of 8,132 acres would be affected).  Moreover, 
the proposed action would not result in increased population and would not increase the 
demand for recreational activities.  The impact on recreation would be cumulatively less than 
significant.   
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The proposed action would result in minimal impacts on water treatment, storm drainage, and 
landfill capacity and would not contribute to a cumulative impact on these resources.  The other 
impacts associated with the Riverfront project (i.e., on geology and soils, hydrology and water 
quality, population and housing, and public services) would not result in cumulative impacts in 
combination with the proposed action because the proposed action would not have the same 
types of impacts.    
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Palo Verde River Properties 

Project Description 

The Palo Verde River Properties subdivision project is an 18-parcel subdivision (12 parcels 
would be adjacent to the LCR) located in Imperial County.  Each of the 18 lots included in the 
project would range in size from approximately 0.5 acre to 6 acres, and the total site is 31.7 
acres.  The intent of the project is to create lots for residential purposes and individual 
ownership along the LCR.  The project would potentially include the construction of up to 18 
wells and would include septic tank leach field systems. 

Project’s Environmental Analysis Status and Anticipated Impacts 

A Mitigated Negative Declaration was completed for this project in 1991.  Potential impacts 
were identified for the following resources:  changes in population distribution; transportation 
(increased traffic, etc., associated with a residential area); geology and soils (primarily 
construction related); air quality (construction-related and potential odors from septic tanks); 
water resources (including changes in drainage patterns, runoff amounts, flow of groundwater 
and flood waters, water quality due to contamination from septic tanks, flood hazards, and 
water supplies); biological resources (due to clearing/grading activities and the removal of 
approximately 30 acres of habitat for wildlife and plants); noise (increased noise levels resulting 
from the development and the exposure of people to airport noise); increased light and glare; 
land use (conversion of undisturbed land along the LCR); aesthetics (removal of natural 
vegetation); hazards and hazardous materials (associated with urban areas and possible 
interference with emergency response plans); public services (police and fire protection, 
schools, access to LCR recreational areas, increased roadway maintenance, and other public 
services); utilities (related to septic tanks, stormwater drainage, and solid waste); human health 
(associated with flood hazards and flood detention areas that could be mosquito breeding 
grounds that could expose people to encephalitis); recreation (limitation on access to the fish 
and wildlife habitat along the LCR); and cultural resources (potential impacts on cultural 
resources associated with construction). 

Cumulative Impacts with the Proposed Action 

Both the proposed action and the Palo Verde River Properties subdivision would result in 
construction-related air quality impacts from increased combustive and PM10 emissions.  
Combustive emissions from both projects would be mobile and intermittent and would be 
cumulatively less than significant.  The proposed action would result in a significant, potentially 
unavoidable, impact from increased PM10 emissions, and if construction associated with the 
proposed action and subdivision occurred at the same general time and in the same general 
location, fugitive dust emissions would be cumulatively significant.  The proposed action would 
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not result in odors and would not contribute to a cumulative impact associated with 
objectionable odors.   
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Both projects would have the potential for impacts on biological resources, but these would be 
cumulatively less than significant because the impacts of the proposed action would be temporary 
and localized and would not cause substantial adverse changes to vegetation or wildlife 
communities along the LCR.  The subdivision project would result in long-term impacts on 
biological resources, but the long-term impacts of the proposed action would be beneficial and 
would not contribute to a cumulative impact in combination with the development project.   

Both projects would result in construction-related short-term disturbances to aesthetics, but 
these would be cumulatively less than significant because they would be temporary and localized.  
The subdivision project would result in long-term changes to the visual character of the LCR, 
but the proposed action would have long-term beneficial aesthetic impacts and would not 
contribute to a cumulative impact in combination with the development project.  

Both projects would result in increased ambient noise levels during construction, but impacts 
would be cumulatively less than significant because noise impacts are highly localized, and 
impacts would be temporary, lasting only for the duration of the construction.  The proposed 
action would not affect/change population distributions and would have minor, localized 
transportation impacts; thus, no cumulative impacts on these resources would occur.  Both 
projects would have only minor, short-term, and localized impacts on geology and soils, and 
the impact would be cumulatively less than significant.  The proposed action would not affect the 
flow of groundwater or floodwaters, and no cumulative impacts would occur.  The proposed 
action would have only minor, short-term, and localized impacts associated with hazardous 
materials and water quality, and would not likely be implemented near developed areas, and 
the impact would be cumulatively less than significant.   

The proposed action would have minor impacts on public services and utilities (i.e., water 
treatment, storm drainage, water supply, and landfill capacity) from construction and 
operations, and would not contribute to a cumulative impact.  The proposed action would not 
affect emergency response plans or increase flooding risks, but would have less than significant 
impacts associated with fires and exposing people to vectors.  The proposed action would avoid 
developed areas, however, and the cumulative impacts associated would be less than significant.   

The proposed action would have less than significant impacts on recreation, and the limited 
displacement of recreational uses to other areas would not result in the degradation of these 
areas (a relatively small area would be affected in relationship to the total area available because 
the planning area contains approximately 423,500 acres of recreational area and a maximum of 
8,132 acres would be affected.  Moreover, the Palo Verde River Properties project would affect 
only a small area (approximately 30 acres).  The impact on recreation would be cumulatively less 
than significant.   

The proposed action would have significant impacts on cultural resources, and if the Palo Verde 
River Properties project also affected cultural resources, cumulative impacts could be 
cumulatively significant. 
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Blythe Mobile Home Park Solar Power Conversion 1 

2 

3 
4 
5 

6 

7 
8 

9 

10 
11 

12 

13 

14 
15 
16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 

33 

34 
35 

Project Description 

The Blythe Mobile Home Park is located adjacent to the Colorado River south of I-10 in the City 
of Blythe.  This project involves the conversion of buildings within the park to solar power.  The 
completion date is scheduled for June 30, 2008 (personal communication, B. Loew 2003).    

Project’s Environmental Analysis Status and Anticipated Impacts 

A Negative Declaration was completed for this project and no adverse environmental impacts 
were identified (personal communication, B. Loew 2003). 

Cumulative Impacts with the Proposed Action 

No cumulative impacts would result because the Blythe Mobile Home Park Solar Power 
Conversion project would have no adverse environmental impacts. 

Riverview Estates 

Project Description 

The Riverview Estates project is located in the City of Blythe along the west bank of the LCR.  
The project is a phased 79-lot single-family residential subdivision on an approximately 50-acre 
site.  Site grading and public improvements are under construction.  In addition to the 
residential lots, the project would include an open space area (approximately 1 acre) that would 
consist of a community beach and boat launching dock.  The project would also include a sand 
and oil interceptor to reduce the risk of hazardous waste entering the LCR in drainage waters. 

Project’s Environmental Analysis Status and Anticipated Impacts 

A Negative Declaration was completed for this project in January 2000.  Less than significant 
impacts were identified for aesthetics (creation of light or glare); air quality (due to construction 
and future project-related traffic); hydrology and water quality (alteration of drainage patterns); 
land use and planning (incompatibility with existing land uses in the vicinity); noise 
(substantial permanent and temporary/periodic increase in ambient noise levels in the project 
area); population and housing (growth inducement); public services (fire, police, schools, public 
services maintenance, and other government services); transportation and circulation 
(substantial increase in traffic); and utilities and service systems (require or result in the 
construction of new water, wastewater, or stormwater facilities). 

Potentially significant impacts were identified for geology and soils (construction-related 
erosion); hydrology and water quality (increased runoff); and land use and planning (conflicts 
with existing zoning or general plan designation).  

Cumulative Impacts with the Proposed Action 

Cumulative construction-related impacts would not occur because the Riverview Estates project 
is currently under construction and would likely be completed before construction of LCR 
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MSCP construction projects would begin.  The proposed action would not result in an increase 
in light and glare, would not be growth-inducing, would not affect drainage patterns, and 
would have only minimal traffic and public services and utilities impacts (including 
runoff/storm drainage); thus, cumulative impacts would not occur in combination with the 
proposed action.  The proposed action would generally be considered a permitted use in the 
undeveloped and agricultural areas where it would occur, and the zoning of each potential 
conservation project site would be reviewed to minimize any potential land use conflicts.  Thus, 
cumulative impacts on land use and planning would be less than significant.  
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Palo Verde Oasis 

Project Description 

The Palo Verde Oasis project is a 29-unit single-family residential development located in the 
City of Blythe.  This portion of the project is the final phase of a 106-unit single-family 
residential development and is currently in the pre-construction phase. 

Project’s Environmental Analysis Status and Anticipated Impacts 

A Negative Declaration was completed for the complete 106-unit project in June of 1996.  Less 
than significant impacts were identified for noise (exposure of people to I-10 noise due to the 
proximity of the residential development I-10), and utilities and service systems (increased need 
for water treatment/sewer systems).  

Cumulative Impacts with the Proposed Action 

Both the proposed action and the Palo Verde Oasis subdivision would result in construction-
related air quality impacts from increased combustive and PM10 emissions.  Combustive 
emissions from both projects would be mobile and intermittent and would be cumulatively less 
than significant.  The proposed action would result in a significant, potentially unavoidable, 
impact from increased PM10 emissions, and if construction associated with the proposed action 
and subdivision occurred at the same general time and in the same general location, fugitive 
dust emissions would be cumulatively significant. 

Both projects would result in increased ambient noise levels during construction, but impacts 
would be cumulatively less than significant because noise impacts are highly localized, and 
impacts would be temporary, lasting only for the duration of the construction.  Moreover, the 
proposed action would avoid developed areas like the subdivision site.  Cumulative impacts on 
utilities and service systems would not occur because the water use for the proposed action 
would be associated primarily with irrigation and would not require treatment.  The two 
potential field facilities associated with the proposed action would require only minimal 
potable water use and therefore would not require the construction of new water treatment 
facilities or the expansion of existing facilities.  The proposed action would also not generate 
wastewater except at the two potential field facilities, which would generate only minimal 
amounts.  Thus, no cumulative impacts on existing wastewater conveyance and treatment 
facilities would occur. 
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Mayflower Park Improvements and Expansion 1 
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Project Description  

The Mayflower Park Improvements and Expansion project will be located in an unincorporated 
area approximately 4 miles north of the City of Blythe.  The project includes a total of 12 
individual projects, including planning and development of the park expansion site, 
infrastructure improvements, lagoon improvements, and construction of new recreational 
buildings and restrooms on an approximately 85-acre site (of which approximately 65 acres 
have been purchased for the expansion).  All individual projects are expected to be completed 
in 2008 (personal communication, B. Loew 2003). 

Project’s Environmental Analysis Status and Anticipated Impacts 

A Mitigated Negative Declaration has been completed for this project.  Anticipated environ-
mental impacts include less than significant impacts on aesthetics (introduction of new sources 
of nighttime light to the area) and agricultural resources (conversion of 65 acres of Prime 
Farmland).  Potentially significant but mitigable impacts were identified for geology and soils 
(liquefaction and subsidence hazards).  

Cumulative Impacts with the Proposed Action 

Both the proposed action and the Mayflower Park project would result in construction-related 
air quality impacts from increased combustive and PM10 emissions.  Combustive emissions 
from both projects would be mobile and intermittent and would be cumulatively less than 
significant.  The proposed action would result in a significant, potentially unavoidable, impact 
from increased PM10 emissions, and if construction associated with the proposed action and 
Mayflower Park project occurred at the same general time and in the same general location, 
fugitive dust emissions would be cumulatively significant. 

Both projects would result in construction-related short-term disturbances to aesthetics, but 
these would be cumulatively less than significant because they would be temporary and localized.  
The subdivision project would result in long-term changes to the visual character of the LCR, 
but the proposed action would have long-term beneficial aesthetic impacts and would not 
contribute to a cumulative impact in combination with the development project.  

Both projects would result in the conversion of Important Farmland, but impacts would be 
cumulatively less than significant since the total amount that could be affected is not substantial 
compared to the overall amount available in the planning area (i.e., approximately 3.7 percent 
of the total Important Farmland in the planning area could be affected by the two projects).  The 
proposed action would not result in liquefaction or subsidence impacts; therefore, no 
cumulative impacts would occur.  No other common resources would be affected by the 
implementation of the proposed action and the Mayflower Park Improvements and Expansion 
project and, therefore, no other cumulative impacts would occur.  
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Queshan Park Improvements 1 
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Project Description 

Queshan Park is located adjacent to the Colorado River just north of I-10 in the City of Blythe.  
This project includes the planning, design, and construction of improvements including a boat 
launch, RV parking, new campsites, limited boat slips, restaurant, and lagoon improvements.  
The project schedule is not finalized. 

Project’s Environmental Analysis Status and Anticipated Impacts 

The City of Blythe is the lead agency and has not yet conducted CEQA analysis on this project; 
therefore, the project’s impacts have not been identified (personal communication, B. Loew 
2003).  It is anticipated that the project could result in impacts on aesthetics, air quality, water 
quality, biological resources, hazards related to construction activity, and geology and soils.   

Cumulative Impacts with the Proposed Action 

Both the proposed action and the Queshan Park project would result in construction-related air 
quality impacts from increased combustive and PM10 emissions.  Combustive emissions from 
both projects would be mobile and intermittent and would be cumulatively less than significant.  
The proposed action would result in a significant, potentially unavoidable, impact from 
increased PM10 emissions, and if construction associated with the proposed action and Queshan 
Park project occurred at the same general time and in the same general location, fugitive dust 
emissions would be cumulatively significant.  

The extent to which the Queshan project could affect biological resources is not known, but it is 
assumed it would have the potential for such impacts.  Short-term impacts would be 
cumulatively less than significant because the impacts of the proposed action would be temporary 
and localized and would not cause substantial adverse changes to vegetation or wildlife 
communities along the LCR.  The Queshan project could result in long-term impacts on 
biological resources, but the long-term impacts of the proposed action would be beneficial and 
would not contribute to a cumulative impact in combination with the development project.   

Both projects could result in construction-related short-term disturbances to aesthetics, but 
these would be cumulatively less than significant because they would be temporary and localized.  
The Queshan project could result in long-term changes to the visual character of the LCR, but 
the proposed action would have long-term beneficial aesthetic impacts and would not 
contribute to a cumulative impact in combination with the development project.  Both projects 
likely would have only minor, short-term, and localized impacts on geology and soils, hazards, 
and water quality, and the cumulative impact would be less than significant.   

Needles Highway Improvement Project 

Project Description 

The Needles Highway Improvement Project, which is under the jurisdiction of Caltrans (District 
8-San Bernardino County), would improve the highway pavement and add passing lanes, 

4-16 LCR MSCP Final EIS/EIR – December 2004 



4.0   Cumulative Impacts 

thereby reducing accidents caused by traffic congestion.  The project would include horizontal 
and vertical alignment changes, including possibly bypassing a section of roadway with a 
separate alignment; pavement widening; passing lanes; left turn pockets as needed; shoulder 
widening; and pavement rehabilitation at various locations.  Right-of-way would be acquired to 
achieve the engineered design.  The comprehensive project is the complete reconstruction of 20 
miles of the Needles Highway from Needles, California, to Laughlin, Nevada with a right-of-
way of approximately 300 feet in width.  Thus, the project area would encompass 
approximately 730 acres.   
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Project’s Environmental Analysis Status and Anticipated Impacts 

A draft preliminary environmental study has been prepared, as well as a draft study 
methodology and outline.  The latest project schedule shows the completion of environmental 
documentation in December 2004.  Depending on the alignment chosen, impacts on biological 
and cultural resources may occur.  Biological resources that may be present in the study area 
include the Mojave desert tortoise, the Arizona bill’s vireo, elf owl, yellow-breasted chat, 
Sonoran yellow warbler, Crissal thrasher, prairie falcon, Le Conte’s thrasher, burrowing owls, 
and desert mesquite vegetation.  Although the amount of habitat for each species that would be 
impacted has not yet been determined, the project is not expected to affect these habitats in the 
entire project area (personal communication, D. Clark 2004).  Additionally, the preliminary 
environmental study has identified the potential to disrupt agricultural activities on the Fort 
Mojave Indian Reservation, although no Important Farmland is expected to be affected.  Other 
anticipated impacts could include construction-related impacts such as impacts on aesthetics, 
air quality, water quality, hazards related to construction activity, and geology and soils.  
Additionally, traffic impacts during construction would be expected. 

Cumulative Impacts with the Proposed Action 

Both the proposed action and the Needles Highway Improvement project would result in 
construction-related air quality impacts from increased combustive and PM10 emissions.  
Combustive emissions from both projects would be mobile and intermittent and would be 
cumulatively less than significant.  The proposed action would result in a significant, potentially 
unavoidable impact, from increased PM10 emissions, and if construction associated with the 
proposed action and highway improvement project occurred at the same general time and in 
the same general location, fugitive dust emissions would be cumulatively significant.  

Both projects would have the potential for construction-related impacts on biological resources, 
but these would be cumulatively less than significant because the impacts would be temporary 
and localized and would not cause substantial adverse changes to vegetation or wildlife 
communities along the LCR.  Both projects could result in construction-related short-term 
disturbances to aesthetics, but these would be cumulatively less than significant because they 
would be temporary and localized.   

Both the proposed action and the highway improvement project would have only minor, short-
term, and localized impacts on geology and soils, hazards, and water quality, and the 
cumulative impact would be less than significant.  Both projects could result in significant 
impacts on cultural resources and the impact would, therefore, also be cumulatively significant. 
Cumulative impacts on agricultural resources would be cumulatively less than significant because 
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the highway improvement project would not result in the conversion of Important Farmland in 
to nonagricultural use, although it could result in some disturbance agricultural activities.  The 
proposed action would result in only minor, localized transportation impacts would not 
contribute to a cumulative impact in combination with the highway improvement project. 
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Gateway Park 

Project Description 

Gateway Park is a planned recreation and historic interpretive park located in the Yuma area.  
The project includes 20 acres of recreational and historic interpretative park improvements 
using native vegetation.  The project is anticipated to begin in December 2004 and completion is 
anticipated in December 2005.  The park will use only native vegetation that should provide 
ancillary habitat for listed or unlisted species. 

Project’s Environmental Analysis Status and Anticipated Impacts 

No environmental documentation has been completed for this project; however, no impacts are 
anticipated.  Project-related improvements would occur above the ordinary high water mark 
and, therefore, no impacts would occur to wetlands (personal communication, M. Spriggs 2003).  

Cumulative Impacts with the Proposed Action 

No cumulative impacts would result from the Gateway Park project and the proposed action 
because no adverse impacts were identified for the Gateway Park project and it would be 
completed before the onset of construction activities associated with the proposed action. 

Replacement of the Somerton Wastewater Treatment Facility 

Project Description 

The City of Somerton, Arizona is proposing to reconstruct the existing Wastewater Treatment 
Plant (WWTP), which is currently unable to adequately treat wastewater and has experienced 
recurrent NPDES permit violations.  The project is also necessary to alleviate existing adverse 
environmental effects associated with the Somerton WWTP, which include the generation of 
offensive odors, and risks to human health and safety.  The proposed treatment units are being 
designed at 0.8 million gallons per day (mgd), which allow for a 30 percent increase in flows 
over current conditions.  However, to allow for future expansion, the headworks, pump station, 
and outfall will be built for approximately 1.4 mgd.  Construction is scheduled to begin the first 
quarter of 2004 and startup of the new WWTP is anticipated for the first quarter of 2005.  The 
project site is approximately 15 acres. 

Project’s Environmental Analysis Status and Anticipated Impacts 

The EPA has prepared an Environmental Assessment (EA), in compliance with NEPA, that 
examined the potential environmental impacts of the proposed action in the United States, as 
well as the transboundary impacts that might occur in Mexico.  The EA did not identify any 
significant impacts on the environment that would result from the implementation of the 
project.  Less than significant impacts included minor impacts on wildlife due to the removal of 
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lagoons that would eliminate bird resting areas; temporary construction-related noise impacts; 
aesthetic impacts due to the construction of tanks; minor environmental justice impacts 
associated with increased noise levels during construction; minor increases in energy use; and 
minor indirect impacts relating to the support of growth. 
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Cumulative Impacts with the Proposed Action  

No cumulative construction-related impacts would occur because construction of the WWTP 
would be completed prior to the onset of construction of the LCR MSCP conservation projects.  
The WWTP project would have long-term, less than significant impacts on aesthetics from new 
facilities, as well as from increased energy use during operations.  It also would have indirect 
impacts associated with population growth.  The proposed action would have beneficial long-
term impacts on aesthetics, would have minimal energy demands, and would not result in 
population growth; thus, no cumulative impacts on these resources would occur.   

Bullhead City Development Projects 

Project Description 

Between 90 and 100 platted and proposed residential, commercial, and other development 
projects could be constructed in Bullhead City, Arizona.   

Project’s Environmental Analysis Status and Anticipated Impacts 

Environmental documentation for these projects has not been completed.  Anticipated impacts 
of these projects include construction-related impacts such as impacts on aesthetics, biological 
resources, air quality, hazards (due to the use of hazardous materials during construction), 
water quality (due to the use of hazardous materials during construction), and geology and 
soils.  Long-term aesthetic impacts may also occur.   

Cumulative Impacts with the Proposed Action  

Both the proposed action and the Bullhead City projects would result in construction-related air 
quality impacts from increased combustive and PM10 emissions.  Combustive emissions from 
both projects would be mobile and intermittent and would be cumulatively less than significant.  
The proposed action would result in a significant, potentially unavoidable, impact from 
increased PM10 emissions, and if construction associated with the proposed action and 
development projects occurred at the same general time and in the same general location, 
fugitive dust emissions would be cumulatively significant.  

The extent to which the Bullhead City projects could affect biological resources is not known, 
but it is assumed that they would have some adverse impacts.  Short-term construction-related 
would be cumulatively less than significant because the impacts of the proposed action would be 
temporary and localized and would not cause substantial adverse changes to vegetation or 
wildlife communities along the LCR.  The Bullhead City projects could result in long-term 
impacts on biological resources, but the long-term impacts of the proposed action would be 
beneficial and would not contribute to a cumulative impact in combination with the 
development projects.   
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Both the proposed action and the Bullhead City projects could result in construction-related 
short-term disturbances to aesthetics, but these would be cumulatively less than significant 
because they would be temporary and localized.  The Bullhead City projects could result in 
long-term changes to the visual character of the LCR, but the proposed action would have long-
term beneficial aesthetic impacts and would not contribute to a cumulative impact in 
combination with the development projects. 
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The proposed action and Bullhead City projects likely would have only minor, short-term, and 
localized impacts on hazards, geology and soils, and water quality, and the impact would be 
cumulatively less than significant.  

4.2.3 Habitat Enhancement Projects 

Mittry Lake Emergency Stabilization and Rehabilitation 

Project Description 

This project is an emergency stabilization and rehabilitation effort on approximately 475 acres 
of BLM-administered lands located within the Mittry Lake Wildlife Area, which is being 
undertaken in response to disturbance caused by the Mittry Lake Fire that occurred in March 
2003.  All efforts would occur within Yuma County, Arizona.  The proposed rehabilitation 
includes mechanical clearing, mulching, grubbing, planting, caging, fertilizing, pruning and 
seeding, irrigation, herbicide application, soil analysis, and California black rail habitat 
improvement.  The purpose of this project is to re-establish stands of cottonwood, willow, and 
mesquite. 

Project’s Environmental Analysis Status and Anticipated Impacts 

A Decision Record (BLMYFO 2003a) for this project was signed in July 2003 by the BLMYFO, 
and is supported with the Mittry Lake Emergency Stabilization and Rehabilitation EA 
(BLMYFO 2003b) and Finding of No Significant Impact.  The EA determined that the project 
would have limited impacts on recreational resources due to temporary restricted access to 
recreational areas (although long-term impacts would be beneficial); air quality (construction-
related emissions); aesthetics (short-term, construction-related degradation of visual quality); 
biological resources (temporary disturbance from construction activities); water quality 
(increased nutrient loading to Mittry Lake); and geology and soils (erosion impacts).  

Cumulative Impacts with the Proposed Action  

Both the proposed action and the Mittry Lake project would result in construction-related air 
quality impacts from increased combustive and PM10 emissions.  Combustive emissions from 
both projects would be mobile and intermittent and would be cumulatively less than significant.  
The proposed action would result in a significant, potentially unavoidable, impact from 
increased PM10 emissions, and if construction associated with the proposed action and Mittry 
Lake project occurred at the same general time and in the same general location, fugitive dust 
emissions would be cumulatively significant.  

4-20 LCR MSCP Final EIS/EIR – December 2004 



4.0   Cumulative Impacts 

Both projects would result in construction-related short-term disturbances to aesthetics, but 
these would be cumulatively less than significant because they would be temporary and localized.  
Both projects would have long-term beneficial aesthetic impacts through the creation or 
restoration of a combined total of 8,607 acres of land cover types dominated by native 
vegetation; thus, the long-term impacts would be cumulatively beneficial. 
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Both projects would have the potential for construction-related impacts on biological resources, 
but these would be cumulatively less than significant because the impacts would be temporary 
and localized and would not cause substantial adverse changes to vegetation or wildlife 
communities along the LCR.  Both projects would have long-term beneficial impacts on 
biological resources through the creation or restoration of a combined total of 8,607 acres of land 
cover types that provide habitat for covered and non-covered species; thus, the long-term 
impacts would be cumulatively beneficial. 

Both the proposed action and Mittry Lake project would have only minor, short-term, and 
localized impacts on water quality and geology and soils, and the impact would be cumulatively 
less than significant.  The proposed action would result in the loss of access to recreational uses, 
but the amount of recreational area that could be removed from public use is small in 
comparison to the area available.  The recreational impacts associated with the Mittry Lake 
project would be temporary, and it would have long-term beneficial impacts on recreational 
resources.  Therefore, impacts would be cumulatively less than significant. 

Mittry Lake Hazardous Fuels Reduction and Riparian Restoration 

Project Description 

The BLMYFO is proposing to restore riparian plant communities along the LCR on selected 
sites deemed suitable for intensive revegetation.  Approximately 80 acres of land would be 
revegetated with native plants following removal of saltcedar at the south end of Mittry Lake.  
This project is being proposed to improve wildlife species diversity, encourage wildlife species 
numbers, increase habitat complexity, and reduce the amount of hazardous fuels in the project 
area.  

Project’s Environmental Analysis Status and Anticipated Impacts 

An EA was completed for this project in December 2002.  The EA determined that minor 
impacts on air quality (increased PM10 and construction-related emissions for a period of 
approximately 1 month), aesthetics (due to the clearing of land resulting in patchy topography), 
and water quality (nutrient loading to Mittry Lake) would result from the Mittry Lake 
Hazardous Fuels Reduction and Riparian Restoration project.   

Cumulative Impacts with the Proposed Action  

Both the proposed action and the Mittry Lake project would result in construction-related air 
quality impacts from increased combustive and PM10 emissions.  Combustive emissions from 
both projects would be mobile and intermittent and would be cumulatively less than significant.  
The proposed action would result in a significant, potentially unavoidable, impact from 
increased PM10 emissions, and if construction associated with the proposed action and Mittry 
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Lake project occurred at the same general time and in the same general location, fugitive dust 
emissions would be cumulatively significant.  
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Both projects would result in construction-related short-term disturbances to aesthetics, but 
these would be cumulatively less than significant because they would be temporary and localized.  
Both projects would have long-term beneficial aesthetic impacts through the creation or 
restoration of a combined total of 8,212 acres of native land cover types; thus, the long-term 
impacts would be cumulatively beneficial. 

Both projects would have the potential for construction-related impacts on biological resources, 
but these would be cumulatively less than significant because the impacts would be temporary 
and localized and would not cause substantial adverse changes to vegetation or wildlife 
communities along the LCR.  Both projects would have long-term beneficial impacts on 
biological resources through the creation or restoration of a combined total of 8,212 acres of land 
cover types that provide habitat for covered and non-covered species; thus, the long-term 
impacts would be cumulatively beneficial. 

Both the proposed action and Mittry Lake project would have only minor, short-term, and 
localized impacts on water quality and geology and soils, and the impact would be cumulatively 
less than significant.   

Yuma East Wetlands Restoration Project 

Project Description 

The Yuma East Wetlands Restoration Project (YEW) is a 1,400-acre native riparian and river 
restoration project that is centered on the restoration of habitat for wetland-associated species 
through the re-opening of historic channels and sloughs, clearing of non-native species, and 
revegetation of the area with native plants and trees.  A formal plan was completed in July of 
2001 for the area by the Quechan Indian Nation, the City of Yuma, and the Yuma Crossing 
National Heritage Area acting as the lead entities.  The project is scheduled to begin in winter 
2003, and completed, depending on funding, between 2008-2013. 

Project’s Environmental Analysis Status and Anticipated Impacts 

A Section 404 permit has been issued by the Corps of Engineers for the YEW project.  The 
project could result in the conversion of approximately 400 acres of agricultural land to native 
vegetation and would have construction-related impacts on air quality.  Currently, the owners 
of an 80-acre cultivated area and the owners of a 200-acre area within the project boundary are 
in the process of considering if these lands may be included in the restoration effort.  It is 
anticipated that these lands will be included; however, owner agreement is still pending.  No 
determination has been made whether the agricultural land that would be converted to 
wetlands is Important Farmland.  

Cumulative Impacts with the Proposed Action 

Both the proposed action and the YEW project would result in construction-related air quality 
impacts from increased combustive and PM10 emissions.  Combustive emissions from both 

4-22 LCR MSCP Final EIS/EIR – December 2004 



4.0   Cumulative Impacts 

projects would be mobile and intermittent and would be cumulatively less than significant.  The 
proposed action would result in a significant, potentially unavoidable, impact from increased 
PM10 emissions, and if construction associated with the proposed action and YEW project 
occurred at the same general time and in the same general location, fugitive dust emissions 
would be cumulatively significant.  
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The proposed action has the potential to convert Important Farmland to native vegetation, as 
could the YEW project.  It is not known if the YEW project would convert Important Farmland, 
but even if it were, the impact would be cumulatively less than significant because the total 
amount that could be affected is not substantial compared to the overall amount available in the 
planning area (i.e., approximately 3.8 percent of the total Important Farmland in the planning 
area could be affected by the two projects).   

The implementation of both projects would result in long-term, cumulatively beneficial impacts 
on aesthetics and biological resources since both would create or restore native vegetation. 

Yuma West Wetlands 

Project Description 

The Yuma West Wetlands (YWW) is a 110-acre former landfill and includes another 35 acres of 
wetland restoration through the removal of exotic plant species and revegetation with native 
plants and trees on the lower bench within jurisdictional Waters of the U.S.  YWW has received 
its Section 404 permit and 25 acres of the lower bench has been revegetated.  Ongoing 
monitoring and additional revegetation will occur within the project area.  The remaining 10 
acres of revegetation is expected to begin construction in winter 2003 or late summer 2004 
depending upon the timing of migration season and project timing.  Landfill conversion to a 
recreational park will be completed in 2007 and the revegetation, depending on funding, will be 
complete in 2005.   

Project’s Environmental Analysis Status and Anticipated Impacts 

An EA was completed for the YWW project that identified potential beneficial impacts on 
aesthetics, recreation, socioeconomics, wildlife habitat, and wetlands.  Potential adverse impacts 
(the level of significance of these impacts was not specifically identified) included temporary 
construction-related air quality impacts, including fugitive dust emissions (these impacts would 
be minimized by spraying water on disturbed areas) and exhaust from construction 
equipment/vehicles; groundwater impacts due to fuels and other construction-related 
contaminants leaching into groundwater (a spill response plan would minimize potential 
impacts); surface water impacts due to sedimentation during construction activities (these 
impacts would be minimized by complying with permit requirements); temporary 
displacement of wildlife during construction; potential but unlikely impacts on the 
southwestern willow flycatcher due to disruption of habitat; and limited socioeconomic impacts 
related to air quality, noise, and traffic.   

LCR MSCP Final EIS/EIR – December 2004 4-23 



4.0   Cumulative Impacts 

Cumulative Impacts with the Proposed Action  1 
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No adverse cumulative impacts with the proposed action would result because construction 
periods would not likely overlap and all adverse impacts associated with the YWW project are 
construction-related.  The implementation of both projects would result in long-term, cumula-
tively beneficial impacts on aesthetics and biological resources since both would create or restore 
native vegetation, and the YWW would convert a landfill to a park. 

Clark County Multiple Species Habitat Conservation Plan 

Project Description 

Clark County, Nevada, has prepared an MSHCP to conserve a wide variety of species and their 
habitats throughout the county.  The MSHCP is an extension of the effort begun with the Clark 
County Desert Conservation Plan (DCP), which was prepared in response to the Federal listing 
of the desert tortoise as a threatened species.  Whereas the DCP focused primarily on the 
conservation of the desert tortoise, the MSHCP was prepared to establish a means to address 
the conservation needs of the entire range of biological resources within Clark County.  The 
provisions of the DCP have been integrated into the MSHCP and supersede the provisions of 
the DCP. 

The MSHCP was prepared pursuant to section 10(a) of the ESA, as amended.  It identifies those 
actions necessary to maintain the viability of natural habitats in the county for approximately 
232 species residing in those habitats.  While the MSHCP addresses all 232 species, it proposes 
that 79 of these species be covered by a section 10(a)(1)(B) permit for those species that are 
currently listed and Prelisting Agreements for those species that are not listed (covered species).  
Among the 79 covered species are the southwestern willow flycatcher (Empidonax traillii 
extimus); Mojave desert tortoise (Gopherus agassizii); and blue diamond cholla (Opuntia whipplei 
var. multigeniculata).  All covered species are treated as though they were listed and are subject 
to the standards set forth in section 10(a)1(B) of the ESA and 50 C.F.R. 17.32(b) and 17.22(b).   

Project’s Environmental Analysis Status and Anticipated Impacts 

The Final MSHCP and accompanying EIS were issued by the Clark County Department of 
Comprehensive Planning and the Service in September 2000.  The Service subsequently issued a 
30-year permit authorizing the incidental take of the listed species covered by the plan.  The EIS 
concluded that the MSHCP would have impacts on recreation, mineral extraction, 
transportation, and utility rights-of-way.  

Cumulative Impacts with the Proposed Action  

The proposed action would have either no impacts or less than significant impacts on most 
resources affected by the Clark County MSHCP.  Impacts on recreation would be cumulatively 
less than significant because the total area affected would be small in comparison to the total 
recreational area available in the planning area (approximately 423,500 acres).  Both projects 
would have an overall beneficial impact on aesthetic and biological resources since they are 
designed to establish or conserve native vegetation; therefore, a cumulatively beneficial impact 
would result from their implementation.   
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Project Description 

The Cocopah Tribe River Restoration Project is currently in the conceptual phase and therefore 
does not have a well-defined project description.  The project would involve saltcedar 
eradication and replanting with honey mesquite and cottonwood-willow. 

Project’s Environmental Analysis Status and Anticipated Impacts 

It is anticipated that this restoration project would have long-term beneficial impacts on 
aesthetics and biological resources.  Vegetation removal and replanting activities would likely 
result in similar impacts as the proposed action, including impacts on aesthetics, biological 
resources, air quality, hydrology, geology and soils, cultural resources, and noise.   

Cumulative Impacts with the Proposed Action 

Both the proposed action and the tribal restoration project would result in construction-related 
air quality impacts from increased combustive and PM10 emissions.  Combustive emissions 
from both projects would be mobile and intermittent and would be cumulatively less than 
significant.  The proposed action would result in a significant, potentially unavoidable, impact 
from increased PM10 emissions, and if construction associated with the proposed action and 
tribal restoration project occurred at the same general time and in the same general location, 
fugitive dust emissions would be cumulatively significant.   

Both projects would have the potential for construction-related impacts on biological resources, 
but these would be cumulatively less than significant because the impacts would be temporary 
and localized and would not cause substantial adverse changes to vegetation or wildlife 
communities along the LCR.  Both projects would have long-term beneficial impacts on 
biological resources through the establishment of native vegetation; thus, the long-term impacts 
would be cumulatively beneficial. 

Both projects would result in construction-related short-term disturbances to aesthetic 
resources, but these would be cumulatively less than significant since they would be temporary 
and localized.  The implementation of both projects would result in long-term, cumulatively 
beneficial impacts on aesthetics since both would establish native vegetation. 

Cumulative impacts on cultural resources could be cumulatively significant because construction 
associated with both actions could affect significant cultural resources.  All other cumulative 
impacts on the resources identified above would be less than significant since impacts would be 
short-term and localized.   

4.2.4 Other Conservation and Restoration Projects 

A number of conservation and restoration projects are ongoing within the planning area.  These 
include ongoing razorback sucker and bonytail conservation including the Native Fish Work 
Group projects and improvements to Willow Beach National Fish Hatchery, among others.  The 
impact on biological resources from the implementation of the proposed action in combination 
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with these other restoration projects would be cumulatively beneficial.  Cumulatively less than 
significant, localized, construction-related impacts may occur associated with dredging 
activities. 
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4.2.5 Other Projects 

Land Management, Crop Rotation, and Water Supply Program in the Palo Verde Irrigation 
District 

Project Description 

Metropolitan and the PVID are developing a land management, crop rotation, and water supply 
program in the Palo Verde Valley.  The program’s objective is to develop a flexible and reliable 
water supply for Metropolitan of approximately 111,000 AFY for 35 years and to assist in 
stabilizing the farm economy within the Palo Verde Valley through sign-up payments and 
annual payments for participating farmers and through implementation of specific community 
improvement programs.  Participation in the program would be voluntary.  Participating 
farmers would, at Metropolitan’s request and with specific notice periods, not irrigate a portion 
of their farmland.  The same land would not be irrigated for a minimum of a 1-year term and a 
maximum of a 3-year term at the farmer’s option.  A base load area of 6,000 acres would not be 
irrigated each year of the 35 years.  Metropolitan would have the option to increase the non-
irrigated area from 6,000 acres up to a maximum of 26,500 acres.  Overall, a maximum of 24,000 
acres in any 25-year period or 26,500 acres in any 10-year period during the 35-year program 
would be dedicated to the program.  Metropolitan would provide financial compensation to the 
participating farmers.  Not irrigating a portion of the Palo Verde Valley’s farmland would result 
in less Colorado River water being used by PVID.  The amount of water conserved by the 
program would be determined on an annual basis by a verification committee composed of 
Metropolitan, PVID, and Reclamation and made available for diversion by Metropolitan at Lake 
Havasu through the CRA.   

Project’s Environmental Analysis Status and Anticipated Impacts 

A Final EIR was completed for this project in September 2002 that focused on five 
environmental resource areas:  agricultural resources, geology and soils, air quality, hydrology 
and water quality, and biological resources.  No impacts on air quality would occur, nor would 
the project convert farmland to other uses.  The following less than significant impacts were 
identified:  erosion-related impacts; decreases in groundwater levels; reduced flow in some 
areas of the LCR; agricultural impacts due to a reduction in the amount of farmland being 
irrigated at any one time; and indirect impacts on biological resources that forage in agricultural 
areas.  

Cumulative Impacts with the Proposed Action  

Erosion-related impacts for both projects would be temporary, localized, and cumulatively less 
than significant.  The proposed action would not decrease groundwater levels or affect river 
flow; thus, no cumulative impacts on hydrology or biological resources from such changes 
would occur.  The PVID project would result in less than significant impacts on agriculture due 
to a reduction in the amount of farmland being irrigated at any one time.  The proposed action 
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could result in the conversion of Important Farmland to other land cover types; however, 
impacts on agricultural resources would be cumulatively less than significant because the PVID 
project would not convert farmland to non-agricultural use, and the proposed action would 
affect only a small percentage of the agricultural land along the LCR.   Impacts on biological 
resources would be cumulatively less than significant.  The PVID project would have a less than 
significant impact on species that forage and winter on agricultural lands due to changes in 
irrigation and crop-planting regimes, and the proposed action would have temporary, less than 
significant impacts on these species due to the conversion of this land to native land cover 
types.  The establishment of additional native land cover types would allow population 
expansion for these species, however, which is a long-term beneficial impact.   
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All-American Canal Lining Project 

Project Description 

Lining the All-American Canal was authorized by Title II of Public Law 100-675, dated January 
25, 1988.  This Act authorized the Secretary to construct a new lined canal or to line the 
previously unlined portions of the All-American Canal to reduce seepage of water.  Title II 
authorizes the Secretary to determine the amount of water conserved by this canal lining.  The 
Act further directs that the water so conserved be made available for consumptive use by 
California contractors within their service areas according to their priority under the 
Seven-Party Agreement.  The preferred project alternative for controlling seepage from the 
AAC (constructing a parallel canal) would reduce seepage by approximately 67.7 kafy.   

Project’s Environmental Analysis Status and Anticipated Impacts 

A Final EIS/EIR for the All-American Canal Lining Project was released in March 1994.  
Environmental impacts were identified in the following areas:  groundwater, water quality in 
Mexico, biological resources (wetlands including wetlands along the canal and along the 
impacted reach of the Colorado River, terrestrial plant communities and associated wildlife, 
and special status species), canal fisheries, air quality, cultural resources, hydroelectric power, 
and recreation (USBR and IID 1994).  A variety of mitigation measures have been incorporated 
into the project, including establishing 43 acres of honey mesquite and cottonwood/willow and 
1 acre of marsh, restoring shelter for juvenile fish by constructing artificial reefs in the canal, 
replacing and protecting habitat for special status species and to help maintain the fishery for 
recreational fishing, and avoiding cultural resources sites where feasible.  

A ROD was prepared and signed by the Lower Colorado Region’s Regional Director on July 29, 
1994.  On November 22, 1999, Reclamation determined that the EIS and ROD continued to meet 
the requirements of NEPA. 

Cumulative Impacts with the Proposed Action  

Only a small segment of the canal-lining project would occur in the planning area, and air 
quality from construction is the only resource that would potentially contribute to a cumulative 
impact.  Both the proposed action and the canal-lining project would result in construction-
related air quality impacts from increased combustive and PM10 emissions.  Combustive 
emissions from both projects would be mobile and intermittent and would be cumulatively less 
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than significant.  The proposed action would result in a significant, potentially unavoidable, 
impact from increased PM10 emissions, and if construction associated with the proposed action 
and canal-lining project occurred at the same general time and in the same general location, 
fugitive dust emissions would be cumulatively significant. 
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Lower Colorado River Boundary and Capacity Preservation Project 

Project Description 

The Lower Colorado River Boundary and Capacity Preservation Project is proposed by the 
USIBWC.  The project is located along the Limitrophe Division of the Colorado River, the 23.7 
mile “international segment” of the Colorado River.  This portion of the river serves as the 
border between the United States (State of Arizona) and Mexico (State of Baja California del 
Norte).  The study area begins west of Yuma, Arizona, at the NIB, the northernmost point 
where the river begins to serve as the international boundary and continues south to the SIB, 
just west of San Luis, Arizona, where the Colorado River flows south into Mexico.  The study 
area includes Morelos Diversion Dam, which is south of the NIB.  The project would include 
measures to preserve and stabilize the international boundary and improve flood control of the 
channel, as well as long-term operations and maintenance activities.  The project may also 
include clearing a 100-foot wide path upstream and downstream of the centerline of the cable 
on the United States side of the cable crossing approximately 1.1 mile upstream of Morelos 
Diversion Dam.  This would affect 72,000 square feet in the United States. 

Project’s Environmental Analysis Status and Anticipated Impacts 

The Draft EIS for this project is expected to be completed by early 2005.  The USIBWC, assisted 
by the Corps, is preparing the EIS and will evaluate specific options for three related actions: 

• The preservation and stability of the international boundary between the U.S. and 
Mexico.  

• Enhancement of the channel’s carrying capacity so it provides flood carrying capacity of 
140,000 cfs and a pilot channel with a capacity of 15,000 cfs. 

• Maintenance activities to ensure that channel capacity and boundary stability are 
retained in the future. 

In addition to the required “no action alternative,” the EIS will evaluate four alternatives that 
incorporate various pilot channel routes and designs between the levees, each of which would 
become the new international boundary and provide the required flood protection.  
Alternatives will also consider raising the levees in certain locations along the Limitrophe 
Division.   

The environmental impacts of the project may include loss of vegetation and associated wildlife 
habitat between the river levees as a result of clearing for the pilot channel.  The extent of that 
impact will depend on the actual route of the channel, which is now being developed.  Other 
impacts could include air quality impacts since the project construction area is located in a PM10 
non-attainment area and the project would include a significant amount of construction, and 
other construction-related impacts on aesthetics, hazards, geology and soils, and water quality.  
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Cumulative Impacts with the Proposed Action 1 
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Both the proposed action and the USIBWC project would result in construction-related air 
quality impacts from increased combustive and PM10 emissions.  Combustive emissions from 
both projects would be mobile and intermittent and would be cumulatively less than 
significant.  The proposed action would result in a significant, potentially unavoidable, impact 
from increased PM10 emissions, and if construction associated with the proposed action and 
IBWC project occurred at the same general time and in the same general location, fugitive dust 
emissions would be cumulatively significant.   

Both projects would have the potential for impacts on aquatic and terrestrial biological 
resources, but these would be cumulatively less than significant because the impacts of the 
proposed action would be temporary and localized and would not cause substantial adverse 
changes to vegetation or wildlife communities along the LCR.  The extent to which long-term 
impacts on biological resources would occur as a result of the USIBWC project is not known at 
this time, but the long-term impacts of the proposed action would be beneficial and would not 
contribute to a cumulative impact in combination with the development project.   

Both projects would result in construction-related short-term disturbances to aesthetics, but 
these would be cumulatively less than significant because they would be temporary and localized.  
The USIBWC project could result in long-term visual changes to the LCR, but the proposed 
action would have long-term beneficial aesthetic impacts and would not contribute to a 
cumulative impact in combination with the development project.  

Both projects would result in increased ambient noise levels during construction, but impacts 
would be cumulatively less than significant because noise impacts are highly localized, and 
impacts would be temporary, lasting only for the duration of the construction.  Both the 
proposed action and the USIBWC project likely would have only minor, short-term, and 
localized impacts on hazards, geology and soils, and water quality, and the impact would be 
cumulatively less than significant.   

Nevada Division of State Lands Floating Docks 

Project Description 

This project would involve the replacement of a dock system and ramps for private use near the 
Regency Casino property near Laughlin in Clark County, Nevada.  In order to protect property 
from erosion form heavy flows in the early 1980s, Clark County Public Works, the State of 
Nevada, and Reclamation cooperated in the emergency placement of several jetties and riprap 
protection along the developed portion of the LCR in the project area and subsequently the 
dock system was constructed. 

Project’s Environmental Analysis Status and Anticipated Impacts 

No environmental documentation has been prepared for this project.  Impacts likely would be 
construction related, including impacts on aesthetics, biological resources, air quality, hazards 
(due to the use of hazardous materials during construction), water quality (due to the use of 
hazardous materials during construction), and geology and soils.  Long-term aesthetic impacts 
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may also occur.  The permit issued by the Corps of Engineers, however, requires compliance 
with applicable water quality standards (including compliance with Section 404 of the Clean 
Water Act); minimization of adverse impacts on wildlife; the institution of measures to cover 
exposed foam floatation on the dock to avoid degradation due to wave action or fauna; 
avoidance of toxic pollutants in discharged dredge material; and the implementation of erosion 
avoidance measures. 
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Cumulative Impacts with the Proposed Action 

Both the proposed action and the floating docks project would result in construction-related air 
quality impacts from increased combustive and PM10 emissions.  Combustive emissions from 
both projects would be mobile and intermittent and would be cumulatively less than significant.  
The proposed action would result in a significant, potentially unavoidable, impact from 
increased PM10 emissions, and if construction associated with the proposed action and floating 
docks project occurred at the same general time and in the same general location, fugitive dust 
emissions would be cumulatively significant.   

Both projects would have the potential for impacts on aquatic and terrestrial biological 
resources, but these would be cumulatively less than significant because the impacts of the 
proposed action would be temporary and localized and would not cause substantial adverse 
changes to vegetation or wildlife communities along the LCR.  Additionally, the Corps permit 
would require the implementation of measures that would minimize adverse impacts on 
wildlife.   

Both projects would result in construction-related short-term disturbances to aesthetic 
resources, but these would be less than significant since they would be temporary and localized.  
Since the floating docks project would involve the replacement of existing docks and ramps, it 
would not result in long-term aesthetic impacts and no long-term cumulative impacts would 
occur.  The proposed action and the floating docks project would have only minor, short-term, 
and localized construction-related impacts on hazards, geology and soils, and water quality, 
and the cumulative impact would be less than significant. 

South Point/Calpine Cogeneration Plant 

Project Description 

This project would involve the long-term lease of Fort Mojave Indian Reservation lands in 
Mohave County, Arizona to Calpine for the development of the Southpoint Power Plant.  The 
power plant would be a natural gas fired, 500 megawatt, combined cycle power facility on a 
320-acre site.  The Southpoint Power Plant project would use water withdrawn from the LCR 
and piped to the plant in a buried pipeline.  Two onsite wells would provide a backup water 
supply.  The project would require up to 4,000 af of water per year.  Wastewater produced by 
the plant would be piped for disposal to a lined evaporation pond.  Approximately 94 af of 
water per year would be piped to the pond to evaporate.  A similarly lined 3-acre interim 
storage pond would also be constructed as part of the project.  Stormwater would be retained in 
on-site retention basins approximately 30 acres in size.  Approximately 212 acres of the site 
would remain undeveloped and would serve as a buffer surrounding the power plant. 
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Project’s Environmental Analysis Status and Anticipated Impacts 1 
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A Final EIS for the Southpoint Power Plant project was issued by the BIA in January of 1999.  
Significant but mitigable impacts were identified for the project’s preferred alternative for 
transportation (increased traffic on County Route 227 and State Route 95 during construction); 
air resources (construction and plant operational activities); and community infrastructure 
(hazardous materials and fire protection response capabilities).  

Cumulative Impacts with the Proposed Action 

Both the proposed action and the cogeneration plant project would result in construction-
related air quality impacts from increased combustive and PM10 emissions.  Combustive 
emissions from both projects would be mobile and intermittent and would be cumulatively less 
than significant.  The proposed action would result in a significant, potentially unavoidable, 
impact from increased PM10 emissions, and if construction associated with the proposed action 
and the cogeneration plant project occurred at the same general time and in the same general 
location, fugitive dust emissions would be cumulatively significant.  The cogeneration plant 
would have long-term air quality impacts, but the proposed action would have only 
intermittent impacts associated with maintenance activities spread over a wide area, and long-
term cumulative air quality impacts would not occur. 

The proposed action would result in minor, temporary, and localized transportation impacts, 
and no cumulative impact would occur.   

Impacts related to hazardous materials would be cumulatively less than significant since impacts 
of the proposed action would be temporary and minor and impacts of both would be localized.  
The proposed action would not impact fire protection response capabilities, and no cumulative 
impacts would occur. 

4.3 IMPACTS BY RESOURCE 

This section provides a summary of the potential cumulative impacts, organized by resource 
area, which would result from the implementation of the proposed action and the projects 
analyzed above.  Mitigation measures to reduce significant impacts are also identified. 

4.3.1 Aesthetics 

No significant cumulative impacts would result from implementation of the proposed action in 
combination with the projects described above.  Cumulatively less than significant construction-
related impacts would result from the proposed action and other projects since they would be 
short-term, localized, and would not result in substantial adverse aesthetic changes.  While the 
development projects would result in visual changes to the character of the LCR through the 
development of open space, the proposed action would result in overall long-term beneficial 
aesthetic impacts.  Therefore, no long-term adverse cumulative impacts would result from the 
implementation of the proposed action in combination with the development projects.  Long-
term impacts of the proposed action would be cumulatively beneficial in combination with other 
restoration projects since a more natural appearance would be restored to the affected lands. 
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4.3.2 Agricultural Resources 1 
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The proposed action may result in the conversion Important Farmland to other land cover 
types, and other projects also could affect agricultural resources.  For example, the changes in 
points of diversion of up to 1.574 mafy of Colorado River could result in long-term fallowing of 
agricultural land, the YEW project would result in the conversion of farmland to other uses (400 
acres), the Mayflower Park Improvements and Expansion project would convert 65 acres of 
Important Farmland, the PVID project would result in less than significant impacts on 
agricultural uses, and the Needles Highway Improvement project would disrupt tribal 
agricultural activities.  The impact would, however, be cumulatively less than significant because 
the total amount of farmland that could be affected is not substantial compared to the overall 
amount available in the planning area.  Assuming the proposed action converted 8,132 acres, a 
total of 8,597 acres would be converted in the planning area or approximately 3.8 percent of the 
total Important Farmland in the planning area.  Moreover, these impacts would be offset by the 
implementation of a number of tribal farmland development/irrigation projects described in 
section 4.2.1, including the (1) CRIT plan to bring an additional 25,000 acres into agricultural 
production should Congress appropriate adequate funds; (2) Fort Mojave Tribe plan to fully 
develop its farmland, which would increase farmed acreage by approximately 3,745 acres; (3) 
the Chemehuevi Tribe plan to irrigate up to 1,855 acres of agricultural land; (4) Fort Yuma 
Agency plan to irrigate 650 acres of agricultural land; and the (5) Cocopah Tribe plan to irrigate 
three agricultural sites, totaling 500 acres.   

4.3.3 Air Quality 

Cumulatively significant impacts associated with PM10 and NOx emissions could occur if the 
proposed action were implemented at the same time and in the same general location as other 
projects requiring construction or controlled burns.  These impacts would be at least partially 
mitigable through the implementation of the mitigation measures listed below; however, 
residual, cumulatively significant and unavoidable impacts could occur since these measures may 
not adequately reduce impacts below the significance thresholds identified in this EIS/EIR.  

C-AQ-1 One or more of the following measures shall be implemented as standard operating 
practices to minimize fugitive dust (PM10) emissions during construction activities.   

1. Comply with applicable local and state rules that regulate proposed sources of 
fugitive dust. 

2. Apply water or other dust palliatives to areas where vehicles and equipment 
perform ground-disturbing activities on dry soil.   

3. Reduce dust from dirt roads used by project equipment with the use of pavement, 
gravel, water, or non-toxic soil stabilizers. 

4. Increase water applications or reduce ground-disturbing activities as wind speeds 
increase.  Curtail ground-disturbing activities when sustained wind speeds exceed 
25 miles per hour.   

5. Minimize the amount of disturbed area. 
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6. Cover inactive soil stockpiles or treat them with soil binders, such as crusting 
agents or water them to keep moist. 
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7. Cover trucks that haul soils or fine aggregate materials. 

8. Clean dirt from construction vehicle tires and undercarriages when leaving the 
construction site and before entering local roadways. 

9. Sweep streets near the construction area at the end of the day if soil track-out 
occurs on these roadways. 

10. Designate personnel to monitor dust control program activities to ensure that they 
effectively minimize fugitive dust emissions.   

C-AQ-2 A smoke management plan shall be implemented for all construction and 
maintenance activities involving the use of fire. 

C-AQ-3 Implementation of Best Available Control Technology (BACT) measures will be 
implemented to minimize operational impacts from the Southpoint Power Plant 
project.    

 4.3.4 Biological Resources 

The proposed action could result in construction-related, less than significant impacts on most 
biological resources, although some impacts associated with backwater creation would be 
significant but mitigable, as would impacts on common and sensitive native fish species in the 
Virgin and Muddy rivers.  Other projects also could result in temporary, construction-related 
impacts on biological resources.  The combined impacts of these projects generally would be 
cumulatively less than significant since the impacts of all projects would be temporary and 
localized and would not cause substantial adverse changes to vegetation or wildlife 
communities along the LCR.  To the extent that other projects affected native fish species along 
the Virgin and Muddy rivers, impacts could be cumulatively significant but mitigable to less than 
significant.   

While the development projects could result in long-term impacts on biological resources 
through the development of open space, the proposed action would result in overall long-term 
beneficial impacts on biological resources.  Therefore, no long-term, adverse cumulative 
impacts would result from the implementation of the proposed action in combination with the 
development projects.  Moreover, cumulatively beneficial biological impacts would result from 
the proposed action in combination with other restoration projects.  The proposed action would 
establish 8,132 acres of conservation area with native plant community restoration, and a 
number of other projects also would result in native vegetation and aquatic habitat restoration, 
including the Mittry Lake Emergency Stabilization Project (475 acres), Mittry Lake Hazardous 
Fuels Reduction and Riparian Restoration Project (80 acres), YEW (1,400 acres), YWW (145 
acres), Clark County HSHCP (100,000 acres), and the Cocopah Tribe River Restoration Project 
(unknown acreage).  Additionally, as described in section 4.2.4, a number of other conservation 
and restoration projects are ongoing in the planning area.   

Mitigation measures for significant cumulative impacts on native species in the Virgin and 
Muddy rivers are as follows: 

LCR MSCP Final EIS/EIR – December 2004 4-33 



4.0   Cumulative Impacts 

C-BIO-1 Design site-specific land cover type establishment plans to avoid and minimize 
potential effects on sensitive native fish habitats along the Virgin and Muddy rivers.  
Preparation of the design plans shall be coordinated with and approved by the 
Service as part of section 7 consultation.  If appropriate, design plans shall include 
measures to rehabilitate any affected habitat.   
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4.3.5 Cultural and Historic Resources 

Cumulatively significant impacts could occur because the proposed action could result in 
significant impacts on cultural resources, as could the Riverfront project and possibly other 
projects requiring ground disturbance, such as the construction of water conservation measures 
associated with the changes in points of diversion of up to 1.574 mafy of Colorado River water.  
These impacts would be mitigable to less than significant through the implementation of the 
following measures. 

C-CULT-1:  One or more of the following mitigation measures shall be implemented:  

1. Consult with the appropriate SHPO(s), tribes, and other interested parties, perform 
archival research, interview informants, and conduct cultural resource inventories 
during site-specific environmental review to identify any cultural resources that may be 
affected.  Consult with geologists, geomorphologists, and/or geophysicists to determine 
if there are areas that may contain buried cultural deposits and to determine the 
appropriate methods/techniques for locating these.  Implement subsurface exploration 
activities as a part of the inventory and identification program. 

2. Evaluate all identified cultural resources for potential listing on the NRHP or state or 
local registers with respect to applicable criteria and appropriate historic themes, 
research questions, and data requirements as identified in regional, local, and/or project 
specific historic contexts. 

3. Modify project design, if feasible, to avoid cultural resources found eligible for listing on 
the national, state, or local registers. 

4. When required (i.e., in California), consult with the SHPO, tribes, and other interested 
parties to develop and implement, prior to construction, a “Testing and Evaluation 
Plan” if “potentially significant” archaeological sites cannot be avoided through project 
redesign. 

5.  If an archaeological site eligible for listing on the national, state, or local registers of 
historic places cannot be avoided through project redesign, in consultation with the 
appropriate SHPO, tribes, and other interested parties, develop and implement a Data 
Recovery Plan.  If the eligible property is a building or structure, consult with the 
appropriate SHPO and other interested parties, and document the resource to the agreed 
to standards. 

 6. Develop a Cultural Resources Construction Monitoring Plan prior to construction if 
ground disturbance would occur within any areas of potential archaeological sensitivity.   

 7. In the event of an unanticipated cultural resource discovery during construction, re-
direct construction to other areas until the discovery has been documented by a 
qualified archaeologist and its potential significance evaluated in terms of applicable 
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criteria.  Resources considered significant would be avoided or subject to a testing and 
evaluation program and/or a data recovery program as described above. 
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8. If the project has the potential to discover or otherwise result in the excavation of Native 
American cultural items on Federal or tribal lands, then the appropriate Federal agency 
or agencies will initiate consultation with any known lineal descendants and relevant 
Indian tribes as per the Native American Graves Protection and Repatriation Act 
(NAGPRA).  Consultation would identify, among other things, procedures that would 
be followed in the event that project-related activities resulted in the excavation or 
discovery of Native American human remains on Federal or tribal lands.  If cultural 
resources or human remains were discovered on non-Federal or non-tribal lands, state 
and local laws would be followed. 

9. Procedures that would be identified under item 8, above, would be incorporated into all 
archaeological testing and date recovery plans and the Cultural Resources Construction 
Monitoring Plan as appropriate. 

4.3.6 Energy and Depletable Resources 

The proposed action would require only minor consumption of energy and depletable 
resources and would not adversely affect hydropower production.  Cumulative impacts would 
be minor. 

4.3.7 Environmental Justice 

The proposed action would result in environmental justice impacts associated with air quality 
and noise emissions and the loss of agricultural jobs.  Impacts associated with air quality and 
noise emissions would be short-term and localized (with the exception of impacts associated 
with noise from pumps, which would be ongoing, but highly localized, affecting only those 
persons in the immediate vicinity).  Noise impacts from individual projects could, however, 
disproportionately affect low income and minority populations.  These impacts would be 
mitigable through implementation of Mitigation Measures C-EJ-1 and C-EJ-2.   

Air quality-related impacts could be short-term but could cumulatively disproportionately 
affect low income and minority populations if construction occurred in the same geographic 
area at the same time.  Implementation of Mitigation Measures C-AQ-1, C-AQ-2, and C-AQ-3, 
identified in section 4.3.3, would reduce cumulative impacts, but those associated with fugitive 
dust could be substantial on a temporary basis.   

A number of projects considered in the cumulative impact analysis could result in the loss of 
agricultural jobs, including the proposed action, which could convert up to 8,132 acres of 
agricultural land to other land cover types; the changes in points of diversion of up to 1.574 
mafy of Colorado River water, which could result in long-term fallowing; the YEW project, 
which would result in the conversion of 400 acres of farmland to other uses; and the Mayflower 
Park Improvements and Expansion project, which would convert 65 acres of Important 
Farmland.  To some extent, this could be offset by the tribal farmland and irrigation projects 
described in section 4.2.1, including the (1) CRIT plan to bring an additional 25,000 acres into 
agricultural production should Congress appropriate adequate funds; (2) Fort Mojave Tribe 
plan to fully develop its farmland, which would increase farmed acreage by approximately 
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3,745 acres; (3) the Chemehuevi Tribe plan to irrigate up to 1,855 acres of agricultural land; (4) 
Fort Yuma Agency plan to irrigate 650 acres of agricultural land; and the (5) Cocopah Tribe plan 
to irrigate three agricultural sites, totaling 500 acres.  The potential still exists, however, for 
disproportionate cumulative impacts on minority and low-income populations from the loss of 
agricultural jobs.  This impact would be mitigable through the implementation of Mitigation 
Measure C-EJ-3.   
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C-EJ-1 When construction occurs sufficiently close to noise-sensitive receptors so that noise 
from construction activities exceeds local regulatory standards or causes a substantial 
increase in ambient noise levels, one or more of the following measures shall be 
implemented.  This list does not preclude the use of additional mitigation measures if 
appropriate.   

• Use hydraulically or electrically powered impact tools when possible.  If the use of 
pneumatically powered tools is unavoidable, use an exhaust muffler on the 
compressed air exhaust. 

• Install manufacturer’s standard noise control devices, such as mufflers, on 
construction equipment. 

• Locate stationary equipment as far as possible from noise-sensitive receptors. 

• Notify nearby property users whenever extremely noisy work might occur.   

• Use stockpiles as noise barriers when feasible. 

• Keep idling of construction equipment to a minimum (no more than 30 minutes) 
when not in use. 

• Install temporary or portable acoustic barriers around stationary construction 
noise sources. 

• As appropriate, modify noise enclosures with acoustical louvers, baffle walls, 
and/or acoustical panels. 

• Whenever possible, limit construction activities to non-mating, non-nesting 
seasons of noise-sensitive species. 

C-EJ-2 If pumps cannot be located at sufficient distances from sensitive receptors to avoid the 
exceedance of a local noise standard or a substantial increase in the ambient noise level 
at the sensitive receptors, then barriers or enclosures shall be constructed to ensure 
adherence to local standards.   

C-EJ-3 The lead agencies shall work with local jurisdictions and/or growers to ensure that 
agricultural workers are notified as soon as possible of the potential for a loss of jobs 
once specific project locations have been identified.  They will encourage the local 
jurisdictions and/or growers to provide timely information and assistance to 
agricultural workers regarding the availability of alternative employment. 
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4.3.8 Hazards and Hazardous Materials 1 
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No significant cumulative impacts associated with hazards or hazardous materials were 
identified.  Impacts would be minor and localized, and impacts would be cumulatively less than 
significant.   

4.3.9 Hydrology and Water Quality 

No significant cumulative impacts associated with hydrology and water quality were identified.  
Impacts of the proposed action would be minor and localized and would not contribute to a 
cumulative impact in combination with the impacts of other projects.   

4.3.10 Indian Trust Assets 

The proposed action could affect ITAs, but none of the projects described above have identified 
impacts on ITAs; therefore, no cumulative impacts would occur. 

4.3.11 Land Use 

No significant cumulative impacts would result from the implementation of the proposed 
action in combination with the projects described above.  The proposed action would result in 
the change of undeveloped or agricultural land to other land cover types, but the Conservation 
Plan would be implemented in a manner that was consistent with local zoning ordinances and 
general plan requirements and thus would not contribute to an adverse cumulative impact.   

4.3.12 Noise 

No significant cumulative impacts associated with noise were identified.  Noise from the 
proposed action would be highly localized, and impacts from construction would be short-
term.  Since noise impacts from the proposed action and other projects would be unlikely to 
occur in the same time and at the same location, and the proposed action would avoid 
developed areas, impacts would be cumulatively less than significant. 

4.3.13 Population and Housing 

No significant cumulative impacts would result from the implementation of the proposed 
action in combination with the projects described above.  The proposed action would not affect 
population or housing and thus would not contribute to a cumulative impact.  

4.3.14 Public Utilities and Services 

No significant cumulative impacts would result from the implementation of the proposed 
action in combination with the projects described above.  The proposed action would have 
negligible impacts on public utilities and services and would not contribute to a significant 
cumulative impact in combination with other projects.  
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4.3.15 Recreation 1 
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Cumulatively less than significant impacts would result from the implementation of the proposed 
action in combination with the projects described above.  The proposed action would result in a 
minor loss of recreational opportunities.  The Riverfront project also would have impacts on 
recreational resources from the increased use of the LCR.  This increased use from the creation 
of 34 residences would not result in a significant cumulative impact on recreational resources in 
combination with the proposed action, particularly in light of the large amount of area available 
for recreational activities along the river.  Some projects, such as the YWW and Mittry Lake 
Emergency Stabilization and Rehabilitation Project, would result in long-term beneficial 
impacts on recreational resources.  Short-term loss of access to the recreational resources of 
Mittry Lake from the latter project would not contribute to a cumulative impact in combination 
with the proposed action since they likely would not overlap in time.   

4.3.16 Socioeconomics  

The proposed action would result in the loss of agricultural jobs and revenue and could result 
in a reduction in property and sales tax, as well.  Similar impacts could result from other 
projects, identified in section 4.3.2, that would result in the conversion of agricultural land to 
other uses.  The amount of jobs and taxes affected by these projects would be minor in 
comparison to the overall regional economy.  The Farmland Development/Construction of 
Irrigation Systems project could result in increased agricultural employment opportunities, and 
could increase sales tax revenues to the extent that products related to agricultural uses were 
purchased.  Other urban development projects could result in increased property and sales tax 
revenues and could create other employment opportunities.  The adverse cumulative 
socioeconomic impacts of these projects would not be substantial. 

4.3.17 Topography, Geology, Soils, and Mineral Resources 

Cumulatively less than significant impacts would result from the implementation of the proposed 
action in combination with the projects described above.  Impacts of the projects considered 
would be short-term and localized and would not contribute to a significant cumulative impact.  

4.3.18 Transboundary Impacts 

The proposed action could result in temporary fugitive dust emissions and intermittent 
combustive emissions.  These air emissions would last only for the duration of the construction 
or maintenance activity and would dissipate as the distance from the construction site 
increased.  The portion of Mexico that is near Reach 7 is in agricultural use and is sparsely 
populated.  Thus, sensitive receptors would not be adversely affected by these air emissions.  
Over the long-term, to the extent that agricultural land is converted to other land cover types, 
emissions would be reduced since fields would no longer be plowed.  The proposed action 
would not result in substantial adverse impacts on Mexico.  The Lower Colorado River 
Boundary and Capacity Preservation Project could result in air quality impacts, but cumulative 
impacts would only occur if construction activities of both projects took place at the same time 
near Mexico.  Cumulative impacts would not be substantial because the portion of Mexico that 
is near Reach 7 is in agricultural use and is sparsely populated and because impacts would be 
temporary.   
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4.3.19 Transportation 1 

2 
3 
4 
5 

No significant cumulative impacts would result from the implementation of the proposed 
action in combination with the projects described above.  Transportation impacts of the 
proposed action would be minor, short-term, and localized and would be unlikely to occur in 
the same location at the same time as those of other projects. 
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5.1 COMPARATIVE DESCRIPTION OF ALTERNATIVES AND EFFECTS 

NEPA requires a comparative analysis of project alternatives to provide the basis for the choice 
that is to be made by the decisionmaker and to define the issues for the public (40 C.F.R. section 
1502.14).  CEQA similarly requires a comparison of the alternatives with the proposed project 
(14 C.C.R. section 15126.6[d]).  This section compares the alternatives that have been analyzed in 
this EIS/EIR.  The comparison of impacts is summarized in Table 5.1-1, located at the end of 
this chapter.  Section 5.2 compares the action alternatives to no action.  

The proposed action (Alternative 1) has the potential to cause impacts to environmental 
resources, as described in Chapter 3.  Many of these potential impacts would be caused by 
construction activities, such as grading required to establish the proper topography for growing 
riparian vegetation or to develop backwaters and marsh land cover.  Once the habitat has been 
established, ongoing maintenance activities would not significantly impact most resources.  
Potential construction-related temporary and less than significant impacts have been identified 
for aesthetics, biological resources, hazards and hazardous materials, hydrology, geology, and 
transportation.  Construction also could result in significant impacts to agricultural resources, 
air quality, biological resources (associated with backwater creation), cultural resources, and 
noise.  Additionally, construction would result in temporary environmental justice impacts 
(associated with air quality and noise) and transboundary impacts (associated with air quality).  
It also could result in long-term changes to ITAs.  Mitigation measures have been identified that 
would reduce most of the potential significant impacts to a less than significant level.  (Impacts 
to aesthetics, hazards and hazardous materials, hydrology, ITAs, geology, transboundary 
impacts, and transportation do not require mitigation, nor do some impacts to air quality and 
biological resources.)  Depending on the characteristics of specific conservation sites and 
construction methods implemented, there may be significant temporary impacts to air quality 
and associated impacts to environmental justice that cannot be avoided.   

Potential impacts that may result from the maintenance and monitoring of the conservation 
sites after construction is completed and from implementing other conservation measures are 
either less than significant or can be mitigated to be less than significant, with the exception of 
air quality impacts from the largest prescribed burns and associated environmental justice 
impacts.   

No significant long-term operational impacts have been identified for the proposed action with 
the exception of potential noise impacts from pump operation and associated environmental 
justice impacts.  The potential long-term effects to agricultural resources, land use, 
environmental justice, and socioeconomics would be less than significant.  Furthermore, the 
proposed action would result in long-term beneficial impacts on biological resources, aesthetics, 
and water quality. 

The no action alternative (Alternative 2) is assumed to include many of the same conservation 
measures as the proposed action.  These measures would be implemented on a case-by-case 
basis as required to mitigate the effects of covered actions that are undertaken by the various 
agencies.  Although the construction, maintenance, and operation of these individual 
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conservation projects have the potential to cause impacts that are similar to those of the 
proposed action, there would be differences in the scope of those impacts.  In the absence of a 
coordinated conservation program, the individual conservation projects are likely to be smaller 
and more widely scattered.  It also is likely that conservation would focus only on listed species, 
thus reducing the total amount of conservation area that would be created.   
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These factors may reduce the effects on agricultural resources, land use, environmental justice 
(loss of agricultural jobs), and socioeconomics below those caused by the proposed action.  
However, there would likely be similar levels of impacts to aesthetics, air quality, cultural 
resources, and transportation.  The potential for significant air quality and associated 
environmental justice impacts would still exist, even with adoption of mitigation measures, 
depending on the location and size of the conservation projects.  Although less than significant, 
impacts would likely be greater than those caused by the proposed action for hazards and 
hazardous materials and noise because of the increased number of individual projects involved 
and the greater likelihood that the conservation sites would be located closer to developed areas 
near existing facilities used in implementing the covered actions.  The no action alternative 
could include conservation in the off-site conservation areas.  To the extent that this occurred, 
short-term impacts on environmental justice associated with air quality and noise, ITAs, and 
transboundary impacts would be reduced because these impacts would not occur in the off-site 
areas.   

More importantly, the no action alternative would provide fewer benefits to biological 
resources, along with reduced benefits to aesthetics and water quality.  In the absence of a 
coordinated program with the capacity to develop large blocks of conservation area, the 
multiple individual mitigation sites that would be developed under this alternative would be 
smaller, with greater edge areas proportionate to their size, and are less likely to be located in 
proximity to existing occupied habitat.  These factors would reduce the effectiveness of the 
mitigation sites as compared to the conservation measures in the proposed action.  
Furthermore, the absence of a coordinated monitoring and adaptive management program for 
the individual projects would reduce their likelihood of success in providing the benefits for the 
biological resources that would result from the program proposed for the LCR MSCP.  Impacts 
to native fish species along the Virgin and Muddy rivers also could occur under this alternative, 
however, which would represent a greater impact to biological resources than identified for the 
proposed action. 

Overall, under the no action alternative, the short-term, construction-related impacts are 
potentially greater, while the permanent agricultural and associated environmental justice 
impacts and biological, aesthetic, and water quality benefits are potentially less than those of the 
proposed action. 

The listed species only alternative (Alternative 3) would require the construction of a smaller 
amount of conservation area, reducing the short-term, construction-related impacts from the 
levels that would be caused by the proposed action.  Unlike the no action alternative, the 
construction of the conservation projects would still be a coordinated effort, focusing on 
creating large size patches of integrated mosaics of vegetation.  This approach would likely 
involve fewer construction sites than would be required under the proposed action, but there 
would still be the potential for significant unmitigable impacts to air quality and related 
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environmental justice impacts, depending on the location and size of the sites.  Other 
construction-related, short-term impacts would likely be less than those identified for the 
proposed action.  Effects on agricultural resources, land use, environmental justice (from noise 
and loss of agricultural jobs), and socioeconomics would also likely be less since fewer acres of 
existing agricultural land would be subject to conversion for conservation area use.  As with the 
proposed action, these effects would be less than significant.  However, this alternative would 
not provide the same level of long-term, beneficial impacts to biological and aesthetic resources 
and water quality that are provided by the proposed action. 
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The off-site conservation alternative (Alternative 4) differs from the proposed action in the 
location, but not the quantity, of the riparian and mesquite habitat that would be created.  As a 
result, the scope of short-term, construction-related impacts would be similar to those identified 
for the proposed action, although transboundary and ITA impacts would not occur, and the 
potential for short-term environmental justice impacts associated with air quality and noise and 
long-term impacts associated with noise would be greatly lessened.  The potential for 
significant, unmitigable impacts to air quality remains, although the California air quality 
standards would not be applicable to this alternative since none of the conservation areas for 
riparian or marsh land cover types would be created in California.  The environmental justice 
impacts associated with noise and air quality would not occur in the off-site conservation areas 
since the percentage of low-income and minority populations in these locations is less than in 
the larger community of comparison; they would be associated only with the creation of 360 
acres of backwaters.  Effects to agricultural resources, land use, environmental justice (loss of 
agricultural jobs), and socioeconomics would be similar to the proposed action, and less than 
significant.  Potential impacts to ITAs would be greatly lessened under this alternative because 
they are not present in the off-site conservation areas, and impacts would occur only in the 
areas where the 360 acres of backwaters would be created.   

This alternative would provide the same long-term benefits to biological resources, aesthetic 
resources, and water quality as the proposed action, but it has the potential to cause significant 
unavoidable short- and long-term impacts to biological resources that are present at off-site 
conservation areas (native common and sensitive fish inhabiting the Virgin and Muddy rivers) 
that are not present in the planning area.  These potential short- and long-term impacts to 
biological resources offset the difference between this alternative and the proposed action with 
respect to short-term air quality and associated environmental justice impacts, as well as 
environmental impacts associated with noise since this impact would be feasibly mitigable.  
Alternative 4 would not result in transboundary impacts, but these are impacts that would 
occur in a different location than those of the proposed action; they are not different types of 
impacts.  Alternative 4 also would not result in impacts to ITAs (with the exception of potential 
impacts from backwater creation), but these, too, are feasibly mitigable. 

5.2 COMPARISON OF THE NO ACTION ALTERNATIVE AND ACTION 
ALTERNATIVES 

As described in section 2.1.2, under the no action alternative (Alternative 2), the covered 
activities described in the LCR MSCP BA and LCR MSCP HCP would likely be implemented, 
but regulatory compliance would be required and applied on a case-by-case basis as each action 
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is considered and approved.  In the absence of a comprehensive, coordinated conservation 
program, the following would be expected:   
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• It is unlikely that funding would be provided to maintain existing habitat that is not 
impacted by the individual projects. 

• The individual project mitigation programs likely would not provide the regional 
wildfire suppression and law enforcement funding proposed in the Conservation Plan. 

• Coordinated monitoring and adaptive management programs would not be 
implemented. 

• Since each individual project would establish its own mitigation sites, it is likely that 
more maintenance and storage facilities would be required. 

• More, smaller mitigation sites would be established, requiring more infrastructure 
(access roads and irrigation pipelines/canals and pump facilities). 

• To the extent that the agencies undertaking the covered activities proceed with ESA 
compliance, there may be a reduced number of covered species because unlisted species 
likely would not be included.   

Thus, the no action alternative would not result in a continuation of existing conditions.  Its 
impacts generally would be similar to those of the action alternatives because similar 
conservation measures likely would be implemented, and differences in impacts typically 
would be a matter of degree rather than kind.  Table 5.2-1, which follows Table 5.1-1 at the end 
of this chapter, compares the magnitude of the impacts of the action alternatives to those of no 
action.  In general, the impacts that are directly associated with the amount of conservation area 
established (including beneficial impacts) would be comparable to those of Alternative 3 and 
less than those of Alternatives 1 and 4.   

The no action alternative would result in similar types of construction-related impacts as the 
action alternatives.  In some cases, the intensity of the impact would be comparable to 
Alternative 3 and less than under Alternatives 1 and 4 (e.g., short-term aesthetic impacts to 
conservation area establishment sites; impacts from erosion).  In other cases (e.g., air quality, 
noise), short-term impacts would be greater because the lack of a comprehensive, coordinated 
effort could result in more, smaller projects, and the need to develop more infrastructure and 
support facilities.  As noted above, this may reduce the effects to agricultural resources, land 
use, environmental justice (loss of agricultural jobs) and socioeconomics below those caused by 
the proposed action and Alternative 4 (off-site conservation).   

Beneficial impacts to aesthetic resources and water quality would be less than under 
Alternatives 1 and 4 because a smaller amount of conservation area would be created and 
comparable to those of Alternative 3 because similar amounts of conservation area would be 
created.  Beneficial impacts to biological resources that are directly linked to the amount of 
conservation area created would be less than under Alternatives 1 and 4 and comparable to 
Alternative 3.  Beneficial impacts of all action alternatives to biological resources would be 
reduced under the no action alternative because funding would not be provided to maintain 
existing habitat that is not impacted by the individual projects, regional wildfire suppression 

5-4 LCR MSCP Final EIS/EIR – December 2004 



5.0   Summary Comparison of Alternatives 

and law enforcement funding likely would not be provided, and coordinated monitoring and 
adaptive management programs would not be implemented.   

1 
2 

3 
4 
5 

6 
7 
8 
9 

10 
11 
12 

13 

14 
15 
16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

Long-term noise from pump operation could be slightly greater than under the proposed action 
and Alternative 4 because conservation measures would be more likely to be implemented 
closer to developed areas and approximately equal to those of Alternative 3.   

The no action alternative could include conservation in the off-site conservation areas.  To the 
extent that this occurred, short-term impacts on environmental justice associated with air 
quality and noise, ITAs, and transboundary impacts identified for Alternatives 1 and 3 would 
be reduced because these impacts would not occur in the off-site areas.  Impacts to native fish 
species along the Virgin and Muddy rivers could occur under this alternative, as is the case for 
Alternative 4.  This would represent a greater impact to biological resources than identified for 
Alternatives 2 or 3. 

5.3 ENVIRONMENTALLY PREFERRED ALTERNATIVE 

Both NEPA and CEQA require identification of the environmentally preferred (or 
environmentally superior) alternative.  This section discusses the comparisons of the potential 
effects of the alternatives. 

As discussed above, each of the alternatives would have the potential to cause short-term, 
construction-related impacts to many of the resources analyzed in this EIS/EIR.  Although these 
potential impacts may be less for Alternatives 2 (no action), and 3 (listed species only), they can 
be mitigated to less than significant levels for all of the alternatives, except for the potential 
impacts to air quality and associated environmental justice impacts.  Some impacts would not 
occur or would be reduced under Alternatives 2 and 4 because ITAs are not present in the off-
site conservation areas, and transboundary impacts and environmental justice impacts 
associated with noise and air quality would not occur as a result of construction in these off-site 
areas.  These impacts would all be feasibly mitigable with the exception of air quality-related 
impacts, as noted above.  Depending on the location and size of conservation project sites, there 
may be significant air quality impacts that cannot be mitigated to a less than significant level, 
and this potential exists for each alternative, although the associated environmental justice 
impacts would be greatly reduced under Alternative 4, and the transboundary impacts would 
be avoided.  To the extent that conservation occurred in the off-site conservation areas as part of 
Alternative 2, these impacts would be reduced or avoided as well. 

Similarly, each of the alternatives could cause long-term impacts through ongoing maintenance 
of created habitat.  These impacts would be less than significant for each alternative, with the 
exception of air quality impacts from prescribed burns, which could be unavoidable for the 
largest burns.  The effects to agricultural resources, land use, environmental justice, and 
socioeconomics would be less for Alternatives 2 and 3, although environmental justice impacts 
associated with noise and air quality could be lessened under Alternative 2 to the extent that 
conservation occurred in the off-site conservation areas.  Alternatives 2 and 3, however, would 
not provide the same level of long-term biological, aesthetic, or water quality benefits as the 
proposed action or Alternative 4 (off-site conservation).  These long-term benefits would offset 
the less than significant short-term effects to other resources.  Alternative 4, like Alternative 2, 
would potentially cause greater biological impacts than the proposed action, which would 
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offset the equal benefit that it would provide to these resources.  These long-term biological 
beneficial impacts would outweigh the short-term air quality and environmental justice impacts 
and the feasibly mitigable environmental justice impact associated with noise from pumps that 
would be avoided under Alternative 4.   
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Overall, most of the short-term, construction-related impacts that would potentially occur 
under each alternative can be mitigated to less than significant levels.  The potentially 
significant air quality impacts would exist for all the alternatives and do not provide a basis for 
distinguishing between them, although short-term air quality impacts associated with 
environmental justice would be lessened under Alternative 4, and transboundary impacts, 
which are not considered substantial impacts, would not occur.  The long-term impacts, with 
the implementation of the mitigation measures identified in this EIS/EIR, would similarly be 
less than significant for all the alternatives.  The primary difference between the alternatives lies 
with the level of benefit that is provided to the biological resources.  Both Alternatives 1 and 4 
provide the same level of benefit, but Alternative 4 poses the potential for short- and long-term 
impacts to endangered fish species that inhabit the Virgin and Muddy rivers where the off-site 
conservation projects would be sited.  Therefore, Alternative 1 is the environmentally preferred 
alternative. 
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Table 5.1-1.  Comparison of Impacts of Project Alternatives 

MAGNITUDE OF IMPACTS OF PROJECT 
ALTERNATIVES COMPARED TO THE PROPOSED 

ACTION1  
Impacts of the Proposed Action (Alternative 1) 

Alternative 2 
No Action 

Alternative 3 
Listed Species 

Only 

Alternative 4 
Off-Site 

Conservation 
AESTHETICS 

AESTH-1:  Construction/maintenance activities would temporarily lessen the visual quality of the conservation area 
establishment sites located on or near visually sensitive resources  (less than significant impact).   

= < = 

AESTH-2:  The construction of field facilities and fish-rearing facilities could be required, which could alter the visual 
quality of the selected sites  (less than significant impact).   

> = = 

AESTH-3:  Conservation area establishment would return sites to a more natural appearance (beneficial impact).   < < = 
AGRICULTURAL RESOURCES 

AG-1:  Important Farmland could be converted to a nonagricultural use (less than significant impact).  < < = 
AG-2:  Waterfowl attracted to established backwaters and marshes could destroy crops grown on adjacent farmland (less 
than significant impact). 

= = = 

AG-3:  Runoff from established conservation areas could alter the slopes of adjoining laser-leveled fields (significant impact).    < < = 
AG-4: Covered species attracted to established conservation areas could disperse to other lands within the planning area 
(less than significant impact). 

<   < =

AIR QUALITY 
AQ-1: The use of fossil fuel-fired construction equipment during construction, maintenance, and operational activities 
would result in intermittent combustive emissions that would not violate any air quality standard or contribute 
substantially to an existing or projected air quality violation (less than significant impact).   

= < = 

AQ-2:  The development of the largest projects would produce fugitive dust emissions that could exceed an ambient 24-
hour PM10 standard (significant impact). 

= < = 

AQ-3:  Emissions from the largest prescribed burns during terrestrial vegetation establishment or maintenance activities 
would produce emissions that could contribute to an exceedance of an ambient 24-hour PM10 standard (significant impact). 

= < = 

AQ-4: Air emissions from proposed conservation area establishment activities and facility construction could exceed the 
MDAQMD daily NOx or PM10 emission significance thresholds, which would result in a cumulatively considerable net 
increase of a nonattainment pollutant (significant impact). 

= < Not 
Applicable 

LCR MSCP Final EIS/EIR – December 2004 5-7 



5.0   Summary Comparison of Alternatives 

Table 5.1-1.  Comparison of Impacts of Project Alternatives (continued) 

ACTION1 
Impacts of the Proposed Action (Alternative 1) Alternative 2 

No Action 
Alternative 3 
Listed Species 

Only 

Alternative 4 
Off-Site 

Conservation 
AIR QUALITY (CONTINUED) 

AQ-5:  Air emissions from the proposed conservation area establishment activities would not expose sensitive receptors to 
substantial pollutant concentrations (less than significant impact).   

= < = 

AQ-6:  Air emissions from the proposed conservation area establishment activities would not create objectionable odors 
that affect a substantial number of people (less than significant impact).   

= < = 

BIOLOGICAL RESOURCES2 
BIO-1: Issuance of the section 10(a)(1)(B) permit would authorize the incidental take of up to 27 covered species from 
implementation of both the covered activities and the Conservation Plan (less than significant impact). 

Not 
Applicable 

<  =

BIO-2: The establishment of 7,260 acres of cottonwood-willow and honey mesquite land cover would increase the extent of 
cottonwood-willow riparian forest and mesquite woodland sensitive communities (beneficial). 

< < = 

BIO-3: Clearing, grading, planting, and site maintenance during conversion of agricultural lands to cottonwood-willow 
and/or honey mesquite land cover types would result in the elimination of existing low value habitat used by resident and 
migratory wildlife, removal of weedy vegetation and crops, alteration of habitat characteristics through changes in local 
hydrology and exposure of soil to erosion, and elimination or displacement of resident wildlife (less than significant short-
term impacts; beneficial long-term impacts). 

< < = 

BIO-4: Clearing, grading, planting, and site maintenance during conversion of undeveloped lands (primarily saltcedar) to 
cottonwood-willow and/or honey mesquite land cover types would result in the elimination of existing non-native 
vegetation and the habitat it provides for wildlife, short-term effects on habitat characteristics from alteration of local 
hydrology and exposure of soil to erosion, and elimination or displacement of resident wildlife (less than significant short-
term impacts; beneficial long-term impacts). 

< < = 

BIO-5: Clearing, grading, planting, and site maintenance during establishment of marsh would result in the long-term 
elimination of existing vegetation and the habitat it provides for wildlife, alteration of habitat conditions through changes 
in local hydrology and exposure of soil to erosion, and elimination or displacement of resident wildlife (less than significant 
short-term impacts; beneficial long-term impacts). 

< < = 

BIO-6: Clearing, grading, and site maintenance during establishment of backwaters would result in the long-term 
elimination of existing vegetation and the habitat it provides for wildlife, alteration of habitat conditions through changes 
in local hydrology and exposure of soil to erosion, and elimination or displacement of resident wildlife (less than significant 
or significant short-term impacts; beneficial long-term impacts). 

< < = 

BIO-7:  Maintenance of established habitats would result in the removal of invasive non-native vegetation, alteration of 
habitat characteristics through changes in local hydrology, and short-term elimination or displacement of resident wildlife 
(less than significant short-term impacts; less than significant or beneficial long-term impacts). 

< < = 
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Table 5.1-1.  Comparison of Impacts of Project Alternatives (continued) 

ACTION1 
Impacts of the Proposed Action (Alternative 1) Alternative 2 

No Action 
Alternative 3 
Listed Species 

Only 

Alternative 4 
Off-Site 

Conservation 
BIOLOGICAL RESOURCES2 

BIO-8: Population enhancement activities for covered fish and bird species could adversely affect existing individuals or 
populations of covered or sensitive species (less than significant short-term impacts; beneficial long-term impacts). 

< < = 

BIO-9:  Native land cover type establishment and maintenance could temporarily affect wetlands and waters of the U.S. 
(less than significant short-term impacts; beneficial long-term impacts). 

< < = 

CULTURAL AND HISTORIC RESOURCES 
CULT-1:  Disturbance of the ground surface could directly or indirectly disturb or destroy significant archaeological or 
historical resources, particularly in undeveloped or previously undisturbed areas (significant impact). 

= < = 

CULT-2:  Cultural resources may be affected by unauthorized artifact collection during construction or by a lack of 
awareness of cultural resource mitigation measures on the part of construction personnel (significant impact).     

= < = 

ENERGY AND DEPLETABLE RESOURCES 
Minor impact associated with use of diesel fuel and electrical power during construction and operations.  Negligible impact 
to hydropower production due to consumptive use of water for conservation areas. 

= = = 

ENVIRONMENTAL JUSTICE 
EJ-1:  Significant, short-term air quality impacts from construction activities and prescribed burns in or near agricultural 
areas could result in disproportionate impacts to minority and low-income populations.   

<3 < <3 

EJ-2:  Noise from construction and pumps that exceeded local standards could disproportionately affect minority and low-
income populations.   

<3  < <3 

EJ-3:  If agricultural land were converted to conservation areas, the loss of agricultural jobs would disproportionately affect 
minority and low-income populations.   

<   < =

HAZARDS AND HAZARDOUS MATERIALS 
HAZ-1:  The use of pesticides, lubricants, fuels, and other hazardous materials during construction, operations, and 
maintenance could result in localized spills, which could create a hazard to the environment (less than significant impact).   

> < = 

HAZ-2:  The increase in riparian and backwater areas could result in an increase in vectors (less than significant impact).     > < = 
HAZ-3:  Construction activities could cause wildfires (less than significant impact).       > < = 
HAZ-4:  Fire used as a construction and maintenance tool could escape control and become a wildland fire (less than 
significant impact).   

< < = 
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Table 5.1-1.  Comparison of Impacts of Project Alternatives (continued) 

ACTION1 
Impacts of the Proposed Action (Alternative 1) Alternative 2 

No Action 
Alternative 3 
Listed Species 

Only 

Alternative 4 
Off-Site 

Conservation 
HAZARDS AND HAZARDOUS MATERIALS 

HAZ-5:  Conservation area establishment actions implemented within an Accident Potential Zone of an airport or near a 
private airstrip could cause a comparatively minor increase in bird populations (less than significant impact). 

< < Not 
Applicable 

HYDROLOGY AND WATER QUALITY 
HYDRO-1:  Habitat installation activities could result in erosion-induced siltation (less than significant impact).   < < = 

HYDRO-2:  Habitat establishment could have a short-term adverse effect to water quality if irrigation mobilized (released) 
pesticides, salts, or other contaminants (less than significant impact).     

< < = 

HYDRO-3:  Water quality in created or restored backwaters and marshes could be affected by increasing concentrations of 
various naturally occurring and man-made chemicals (both in the soil and the water column) that result from evaporation 
of water (less than significant impact).   

=  = = 

HYDRO-4:  Conservation area establishment would result in a long-term improvement to water quality if agricultural land 
were used (beneficial impact).   

< < = 

INDIAN TRUST ASSETS 
ITA-1:  Implementing conservation measures on tribal land could result in changes to all classes of ITAs. < 4 < <4 

LAND USE 
No significant impacts specific to land use were identified, although significant land use conflicts were identified in the 
agricultural resources and noise analyses (Impacts AG-3, AG-4, NOI-1, and NOI-2). 

< < = 

NOISE 
NOI-1:  Construction activities could cause a temporary, substantial increase in ambient noise levels that could exceed local 
standards if construction occurred in proximity to noise-sensitive receptors (significant impact).   

> < = 

NOI-2:  Pumps located near noise-sensitive receptors could cause a substantial increase in ambient noise levels or exceed 
regulatory thresholds (significant impact).     

> < = 

POPULATION AND HOUSING 
No impact on population or housing. = = = 
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5.0   Summary Comparison of Alternatives 

Table 5.1-1.  Comparison of Impacts of Project Alternatives (continued) 

ACTION1 
Impacts of the Proposed Action (Alternative 1) Alternative 2 

No Action 
Alternative 3 
Listed Species 

Only 

Alternative 4 
Off-Site 

Conservation 
PUBLIC SERVICES AND UTILITIES 

Minimal impacts to water treatment, storm drainage, and water supply from the potential construction and operation of 
two field facilities.  Minor impacts to landfill capacity from construction and operations. 

= = = 

RECREATION 
REC-1:  The implementation of certain conservation measures could result in the loss of recreational opportunities (less than 
significant impact). 

< < = 

SOCIOECONOMICS 
SOC-1:  Agricultural jobs would be lost if agricultural land were converted to conservation areas.  < < = 
SOC-2:  Agricultural-related revenue would be lost if agricultural land were converted to conservation areas.   < < = 
SOC-3:  Local property tax revenues could be reduced if privately owned land were leased or acquired by the Federal or 
state participants in the LCR MSCP.  

< < = 

SOC-4:  Local sales tax from the purchase of products related to agricultural uses would be reduced if privately owned 
agricultural land were placed in public ownership. 

< < = 

TOPOGRAPHY, GEOLOGY, SOILS, AND MINERAL RESOURCES 
GEO-1:  Activities associated with conservation area establishment could result in erosion-induced siltation of the Colorado 
River (less than significant impact).   

< < = 

TRANSBOUNDARY IMPACTS 
TRANS-1:  PM10 and combustive emissions from the construction and maintenance of created conservation areas in Reach 
7 could disperse to Mexico. 

<5 < Not 
Applicable 

TRANSPORTATION 
Minor impact from construction traffic. = = = 
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5.0   Summary Comparison of Alternatives 

Table 5.1-1.  Comparison of Impacts of Project Alternatives (continued) 

ACTION1 
Impacts of the Proposed Action (Alternative 1) Alternative 2 

No Action 
Alternative 3 
Listed Species 

Only 

Alternative 4 
Off-Site 

Conservation 
1  <   Impact is less than the proposed action. 
    >  Impact is greater than the proposed action. 
    =  Impact is equal to the proposed action.  
2  Impacts BIO-9 and BIO-10 are not included here since they are not impacts of the proposed action and would only occur in the off-site alternative areas (under 

Alternatives 2 and 4). 
3  Air quality and noise impacts would not disproportionately affect minority and low-income populations in the off-site conservation areas.   Under Alternative 2, these 

impacts would occur only to the extent that conservation measures were implemented in the planning area.  Under Alternative 4, impacts would be associated only 
with the creation of 360 acres of backwaters along the LCR.   

4   No tribal lands or ITAs are present in any of the off-site conservation areas.  Under Alternative 2, these impacts would occur only to the extent that conservation 
measures were implemented in the planning area.  Under Alternative 4, impacts would be associated only with the creation of 360 acres of backwaters along the LCR.   

5   Transboundary impacts would not occur in any of the off-site conservation areas because these sites are not sufficiently close to Mexico.  Under Alternative 2, these 
impacts would occur only to the extent that conservation measures were implemented in the planning area.  Under Alternative 4, no transboundary impacts would 
occur because no construction would occur in Reach 7 of the LCR. 
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5.0   Summary Comparison of Alternatives 

 
Table 5.2-1.  Comparison of Project Alternatives to No Action 

MAGNITUDE OF IMPACTS OF PROJECT 
ALTERNATIVES COMPARED TO NO ACTION1  

Impacts of No Action (Alternative 2) Alternative 1 
Proposed 
Action 

Alternative 3 
Listed Species 

Only 

Alternative 4 
Off-Site 

Conservation 
AESTHETICS 

AESTH-1:  Construction/maintenance activities would temporarily lessen the visual quality of the conservation area 
establishment sites located on or near visually sensitive resources  (less than significant impact).   

> = > 

AESTH-2:  The construction of field facilities and fish-rearing facilities could be required, which could alter the visual quality 
of the selected sites  (less than significant impact).   

< < < 

AESTH-3:  Conservation area establishment would return sites to a more natural appearance (beneficial impact).   > = > 
AGRICULTURAL RESOURCES 

AG-1:  Important Farmland could be converted to a nonagricultural use (less than significant impact).  > = > 
AG-2:  Waterfowl attracted to established backwaters and marshes could destroy crops grown on adjacent farmland (less 
than significant impact). 

= = = 

AG-3:  Runoff from established conservation areas could alter the slopes of adjoining laser-leveled fields (significant impact).     > = > 
AG-4: Covered species attracted to established conservation areas could disperse to other lands within the planning area (less 
than significant impact). 

>   = >

AIR QUALITY 
AQ-1: The use of fossil fuel-fired construction equipment during construction, maintenance, and operational activities would 
result in intermittent combustive emissions that would not violate any air quality standard or contribute substantially to an 
existing or projected air quality violation (less than significant impact).   

= < = 

AQ-2:  The development of the largest projects would produce fugitive dust emissions that could exceed an ambient 24-hour 
PM10 standard (significant impact). 

= < = 

AQ-3:  Emissions from the largest prescribed burns during terrestrial vegetation establishment or maintenance activities 
would produce emissions that could contribute to an exceedance of an ambient 24-hour PM10 standard (significant impact). 

= < = 

AQ-4: Air emissions from proposed conservation area establishment activities and facility construction could exceed the 
MDAQMD daily NOx or PM10 emission significance thresholds, which would result in a cumulatively considerable net 
increase of a nonattainment pollutant (significant impact). 

= < Not 
Applicable 

AQ-5:  Air emissions from the proposed conservation area establishment activities would not expose sensitive receptors to 
substantial pollutant concentrations (less than significant impact).   

= < = 
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5.0   Summary Comparison of Alternatives 

Table 5.2-1.  Comparison of Project Alternatives to No Action (continued) 

MAGNITUDE OF IMPACTS OF PROJECT 
ALTERNATIVES COMPARED TO NO ACTION1  

Impacts of No Action (Alternative 2) Alternative 1 
Proposed 
Action 

Alternative 3 
Listed Species 

Only 

Alternative 4 
Off-Site 

Conservation 
AIR QUALITY 

AQ-6:  Air emissions from the proposed conservation area establishment activities would not create objectionable odors that 
affect a substantial number of people (less than significant impact).   

= < = 

BIOLOGICAL RESOURCES2 
BIO-2: The establishment of 7,260 acres of cottonwood-willow and honey mesquite land cover would increase the extent of 
cottonwood-willow riparian forest and mesquite woodland sensitive communities (beneficial). 

> = > 

BIO-3: Clearing, grading, planting, and site maintenance during conversion of agricultural lands to cottonwood-willow 
and/or honey mesquite land cover types would result in the elimination of existing low value habitat used by resident and 
migratory wildlife, removal of weedy vegetation and crops, alteration of habitat characteristics through changes in local 
hydrology and exposure of soil to erosion, and elimination or displacement of resident wildlife (less than significant short-term 
impacts; beneficial long-term impacts). 

> = > 

BIO-4: Clearing, grading, planting, and site maintenance during conversion of undeveloped lands (primarily saltcedar) to 
cottonwood-willow and/or honey mesquite land cover types would result in the elimination of existing non-native 
vegetation and the habitat it provides for wildlife, short-term effects on habitat characteristics from alteration of local 
hydrology and exposure of soil to erosion, and elimination or displacement of resident wildlife (less than significant short-term 
impacts; beneficial long-term impacts). 

> = > 

BIO-5: Clearing, grading, planting, and site maintenance during establishment of marsh would result in the long-term 
elimination of existing vegetation and the habitat it provides for wildlife, alteration of habitat conditions through changes in 
local hydrology and exposure of soil to erosion, and elimination or displacement of resident wildlife (less than significant 
short-term impacts; beneficial long-term impacts). 

> = > 

BIO-6: Clearing, grading, and site maintenance during establishment of backwaters would result in the long-term 
elimination of existing vegetation and the habitat it provides for wildlife, alteration of habitat conditions through changes in 
local hydrology and exposure of soil to erosion, and elimination or displacement of resident wildlife (less than significant or 
significant short-term impacts; beneficial long-term impacts). 

> = > 

BIO-7:  Maintenance of established habitats would result in the removal of invasive non-native vegetation, alteration of 
habitat characteristics through changes in local hydrology, and short-term elimination or displacement of resident wildlife 
(less than significant short-term impacts; less than significant or beneficial long-term impacts). 

> = > 

 1 
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5.0   Summary Comparison of Alternatives 

Table 5.2-1.  Comparison of Project Alternatives to No Action (continued) 

MAGNITUDE OF IMPACTS OF PROJECT 
ALTERNATIVES COMPARED TO NO ACTION1  

Impacts of No Action (Alternative 2) Alternative 1 
Proposed 
Action 

Alternative 3 
Listed Species 

Only 

Alternative 4 
Off-Site 

Conservation 
BIOLOGICAL RESOURCES 

BIO-8: Population enhancement activities for covered fish and bird species could adversely affect existing individuals or 
populations of covered or sensitive species (less than significant short-term impacts; beneficial long-term impacts). 

= = = 

BIO-9:  Native land cover type establishment and maintenance could temporarily affect wetlands and waters of the U.S  
(less than significant short-term impacts; beneficial long-term impacts). 

> = > 

BIO-10:  Land cover type establishment and maintenance activities could result in periodic short-term impacts on sensitive 
and common native fishes inhabiting the Virgin and Muddy rivers (less than significant impact). 

Not 
Applicable  

Not 
Applicable 

= 

BIO-11:  Construction to establish/enhance native land cover types could result in the long-term loss or degradation of 
sensitive native fish habitats in the Virgin and Muddy rivers (significant impact). 

Not 
Applicable 

Not 
Applicable 

= 

CULTURAL AND HISTORIC RESOURCES 
CULT-1:  Disturbance of the ground surface could directly or indirectly disturb or destroy significant archaeological or 
historical resources, particularly in undeveloped or previously undisturbed areas (significant impact). 

= < = 

CULT-2  Cultural resources may be affected by unauthorized artifact collection during construction or by a lack of awareness 
of cultural resource mitigation measures on the part of construction personnel (significant impact).     

= < = 

ENERGY AND DEPLETABLE RESOURCES 
Minor impact associated with use of diesel fuel and electrical power during construction and operations.   
Negligible impact to hydropower production due to consumptive use of water for conservation areas. 

= = = 

ENVIRONMENTAL JUSTICE 
EJ-1:  Significant, short-term air quality impacts from construction activities and prescribed burns in or near  
agricultural areas could result in disproportionate impacts to minority and low-income populations. 3   

=  = <3 

EJ-2:  Noise from construction and pumps that exceeded local standards could disproportionately affect  
minority and low-income populations.3 

<  = <3 

EJ-3:  If agricultural land were converted to conservation areas, the loss of agricultural jobs would disproportionately  
affect minority and low-income populations.   

> = > 

HAZARDS AND HAZARDOUS MATERIALS 
HAZ-1:  The use of pesticides, lubricants, fuels, and other hazardous materials during construction, operations, and 
maintenance could result in localized spills, which could create a hazard to the environment (less than significant impact).   

< < < 

LCR MSCP Final EIS/EIR – December 2004 5-15 



5.0   Summary Comparison of Alternatives 

Table 5.2-1.  Comparison of Project Alternatives to No Action (continued) 

MAGNITUDE OF IMPACTS OF PROJECT 
ALTERNATIVES COMPARED TO NO ACTION1  

Impacts of No Action (Alternative 2) Alternative 1 
Proposed 
Action 

Alternative 3 
Listed Species 

Only 

Alternative 4 
Off-Site 

Conservation 
HAZARDS AND HAZARDOUS MATERIALS 

HAZ-2:  The increase in riparian and backwater areas could result in an increase in vectors  
(less than significant impact).     

< < < 

HAZ-3:  Construction activities could cause wildfires (less than significant impact).       < = < 
HAZ-4:  Fire used as a construction and maintenance tool could escape control and become a wildland fire  
(less than significant impact).   

> < > 

HAZ-5:  Conservation area establishment actions implemented within an Accident Potential Zone of an airport or near a 
private airstrip could cause a comparatively minor increase in bird populations (less than significant impact). 

> < Not 
Applicable 

HYDROLOGY AND WATER QUALITY 
HYDRO-1:  Habitat establishment activities could result in erosion-induced siltation (less than significant impact).   > = > 
HYDRO-2:  Habitat establishment could have a short-term adverse effect to water quality if irrigation  
mobilized (released) pesticides, salts, or other contaminants (less than significant impact).     

> = > 

HYDRO-3:  Water quality in created or restored backwaters and marshes could be affected by increasing  
concentrations of various naturally occurring and man-made chemicals (both in the soil and the water column)  
that result from evaporation of water (less than significant impact).   

=  = = 

HYDRO-4:  Conservation area establishment would result in a long-term improvement to water quality  
if agricultural land were used (beneficial impact).   

> = > 

INDIAN TRUST ASSETS 
ITA-1:  Implementing conservation measures on tribal land could result in changes to all classes of ITAs. 4 > = <3 

LAND USE 
No significant impacts specific to land use were identified, although significant land use conflicts were identified  
in the agricultural resources and noise analyses (Impacts AG-3, AG-4, NOI-1, and NOI-2). 

> = > 

NOISE 
NOI-1:  Construction activities could cause a temporary, substantial increase in ambient noise levels that could exceed  
local standards if construction occurred in proximity to noise-sensitive receptors (significant impact).   

< = < 

NOI-2:  Pumps located near noise-sensitive receptors could cause a substantial increase  
in ambient noise levels or exceed regulatory thresholds (significant impact).     

< = < 
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5.0   Summary Comparison of Alternatives 

Table 5.2-1.  Comparison of Project Alternatives to No Action (continued) 

MAGNITUDE OF IMPACTS OF PROJECT 
ALTERNATIVES COMPARED TO NO ACTION1  

Impacts of No Action (Alternative 2) Alternative 1 
Proposed 
Action 

Alternative 3 
Listed Species 

Only 

Alternative 4 
Off-Site 

Conservation 
POPULATION AND HOUSING 

No impact on population or housing. = = = 
PUBLIC SERVICES AND UTILITIES 

Minimal impacts to water treatment, storm drainage, and water supply from the potential construction and operation  
of two field facilities.  Minor impacts to landfill capacity from construction and operations. 

= = = 

RECREATION 
REC-1:  The implementation of certain conservation measures could result  
in the loss of recreational opportunities (less than significant impact). 

> = > 

SOCIOECONOMICS 
SOC-1:  Agricultural jobs would be lost if agricultural land were converted to conservation areas.  > = > 
SOC-2:  Agricultural-related revenue would be lost if agricultural land were converted to conservation areas.   > = > 
SOC-3:  Local property tax revenues could be reduced if privately owned land were leased  
or acquired by the Federal or state participants in the LCR MSCP.  

> = > 

SOC-4:  Local sales tax from the purchase of products related to agricultural uses would be reduced  
if privately owned agricultural land were placed in public ownership. 

> = > 

TOPOGRAPHY, GEOLOGY, SOILS, AND MINERAL RESOURCES 
GEO-1:  Activities associated with conservation area establishment could result in erosion-induced siltation 
of the Colorado River (less than significant impact).   

> = > 

TRANSBOUNDARY IMPACTS 
TRANS-1:  PM10 and combustive emissions from the construction and maintenance  
of created conservation areas in Reach 7 could disperse to Mexico.5 

> = Not 
Applicable 

TRANSPORTATION 
Minor impact from construction traffic. = = = 
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5.0   Summary Comparison of Alternatives 

Table 5.2-1.  Comparison of Project Alternatives to No Action (continued) 

MAGNITUDE OF IMPACTS OF PROJECT 
ALTERNATIVES COMPARED TO NO ACTION1  

Impacts of No Action (Alternative 2) Alternative 1 
Proposed 
Action 

Alternative 3 
Listed Species 

Only 

Alternative 4 
Off-Site 

Conservation 
1  <   Impact is less than the proposed action. 
    >  Impact is greater than the proposed action. 
    =  Impact is equal to the proposed action.  
2 Impact BIO-1 is not applicable to the No Action Alternative because no section 10(a)(1)(B) permit would be issued and the take associated with the permit would not 

occur. 
3  Air quality and noise impacts would not disproportionately affect minority and low-income populations in the off-site conservation areas.   Under Alternative 2, these 

impacts would occur only to the extent that conservation measures were implemented in the planning area.  Under Alternative 4, impacts would be associated only 
with the creation of 360 acres of backwaters along the LCR.   

4   No tribal lands or ITAs are present in any of the off-site conservation areas.  Under Alternative 2, these impacts would occur only to the extent that conservation 
measures were implemented in the planning area.  Under Alternative 4, impacts would be associated only with the creation of 360 acres of backwaters along the LCR.   

5   Transboundary impacts would not occur in any of the off-site conservation areas because these sites are not sufficiently close to Mexico.  Under Alternative 2, these 
impacts would occur only to the extent that conservation measures were implemented in the planning area.  Under Alternative 4, no transboundary impacts would 
occur because no construction would occur in Reach 7 of the LCR. 
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6.0 OTHER SECTIONS REQUIRED BY NEPA AND/OR CEQA 1 

2 
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6.1 GROWTH-INDUCING IMPACTS 
Both NEPA and CEQA require consideration of indirect impacts of an action, including growth-
inducing impacts.  CEQ regulations (section 1508.8[b]) provide guidance to Federal agencies for 
evaluating indirect effects: 

Indirect effects are caused by the action and are later in time or farther removed 
in distance, but are still reasonably foreseeable.  Indirect effects may include 
growth inducing effects and other effects related to induced changes in the 
pattern of land use, population density or growth rate, and related effects on air 
and water and other natural systems, including ecosystems. 

State CEQA Guidelines section 15126.2(d) gives the most specific guidance for assessing 
growth-inducing impacts, stating that an EIR must discuss the ways in which a project could: 

• foster economic or population growth, or the construction of additional housing, either 
directly or indirectly, in the surrounding environment; 

• remove obstacles to population growth;  

• require the construction of new community facilities that could cause significant 
environmental effects; or 

• encourage and facilitate other activities that could significantly affect the environment, 
either individually or cumulatively. 

The Conservation Plan would not foster economic growth or the construction of additional 
housing, nor would it create new job opportunities.  Rather, as discussed in section 3.16.2.1, 
agricultural jobs and revenue could be lost if agricultural lands were used for the establishment 
of conservation areas.  The implementation of the proposed action would not remove an 
obstacle to growth since no major infrastructure would be constructed, nor would any existing 
conditions that prevent growth be altered by the proposed action.  New access roads and 
irrigation infrastructure would be sized and positioned to serve only the conservation areas or 
new field or fish rearing facilities.  The Conservation Plan also would not require new 
community facilities.  It is anticipated that one new law enforcement officer and one new 
wildland fire fighter would be provided, respectively, for every 5,000 and 2,500 acres of 
conserved land not already in public ownership.  All new personnel would be stationed at 
existing facilities.  Additionally, the Conservation Plan includes a number of provisions that 
would minimize the potential impacts from wildland fires and thus would not require the 
expansion of fire protection services by other agencies.   

As described under the no action alternative (section 2.1.2), the covered activities likely would 
be implemented whether or not the Conservation Plan were carried forward.  Thus, no other 
aspects of the proposed action would encourage and facilitate other activities that could 
significantly affect the environment, either individually or cumulatively.   

The proposed action would not have growth-inducing impacts, nor would the other action 
alternatives, since they involve the implementation of a Conservation Plan with the same 
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6.0   Other Sections Required by NEPA and/or CEQA 

general elements as the proposed action and would differ only with regard to the location and 
amount of conservation area established.   
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6.2 RELATIONSHIP BETWEEN SHORT-TERM USES AND LONG-TERM 
PRODUCTIVITY 

NEPA (40 CFR 1502.16) requires that an EIS include a discussion of the relationship between the 
short-term uses of man's environment and the maintenance and enhancement of long-term 
productivity.  All of the alternatives would result in the long-term use of the environment for 
conservation area establishment.  Construction of this habitat could result in short-term impacts 
to resources such as aesthetics, air quality, biological resources, energy, hazards, hydrology and 
water quality, noise, and geology.  With the exception of construction-related impacts 
associated with air quality, including environmental justice impacts under Alternatives 1, 2, and 
3, these impacts are found to be less than significant or would be mitigated to less than 
significant through the implementation of measures identified in this EIS/EIR.  Long-term 
adverse impacts would be associated with the potential conversion of agricultural land to other 
land cover types, along with concomitant socioeconomic and environmental justice impacts.  
Additionally, Alternative 4 could result in significant but mitigable impacts to sensitive native 
fish habitat along the Virgin and Muddy rivers.  To the extent that agricultural lands were 
converted to other land cover types, the economic productivity of these lands would be lost, but 
these effects are not significant.   

The Conservation Plan would result in long-term benefits to biological resources, as well as 
more modest benefits to aesthetics and water quality.  The proposed action would result in the 
creation of 7,260 acres of cottonwood-willow and honey mesquite land cover type, which would 
increase the extent of cottonwood-willow and mesquite woodland sensitive communities.  The 
proposed action also would result in the establishment of 512 acres of marsh and 360 acres of 
backwaters.  These actions would represent a beneficial impact for vegetation as well as for the 
covered and non-covered wildlife species using these habitat types.  Expansion of native plant 
communities would provide habitat for native species, including species whose populations 
have declined due to loss or degradation of habitat, and help to restore the natural ecosystems 
that these communities can support.  The establishment of additional habitat would allow 
population expansion for these species, a beneficial impact.  The level of disturbance to wildlife 
by agricultural workers and machinery would be reduced.  In addition, the conversion of 
agricultural land to riparian land cover types would lessen the input of sediment, salts, 
nutrients, and agricultural chemicals to the river, improving water quality and aquatic habitat 
conditions.  The establishment of riparian vegetation along an expanded portion of the river 
would provide increased shading, water filtration, and nutrient and pollutant uptake, 
improving water quality and aquatic habitat conditions downstream.  Establishing native plant 
communities would aid in soil stabilization, a benefit for micro-organisms and invertebrates 
that live in the soil as well as vertebrates that burrow in the ground.  Irrigation that mimics 
natural hydrologic regimes would also benefit native ground-dwelling species adapted to those 
conditions. 

Aesthetic benefits would result from returning conservation sites to a more natural appearance.  
Implementation of the Conservation Plan would establish and maintain over 8,100 acres of land 
that are currently in agricultural production or undeveloped land that is characterized by 
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invasive, non-native species.  The proposed action also includes measures that would establish 
native vegetation in the event of wildfires.  Currently, when fires occur, native vegetation is 
often supplanted by saltcedar, which is an invasive, introduced species.   
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Long-term water quality benefits would occur if agricultural land were converted to habitat 
since the conversion of agricultural land to riparian habitat would lessen the input of nutrients 
and agricultural chemicals to the river, improving water quality and aquatic habitat conditions.  
The establishment of riparian vegetation along an expanded portion of the river would provide 
increased shading, water filtration, and nutrient and pollutant uptake, improving water quality 
and aquatic habitat conditions downstream.  This impact would be beneficial. 

6.3 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF 
RESOURCES 

State CEQA Guidelines section 15126.2(c) requires that an EIR analyze:  

…significant irreversible environmental changes which would be caused by the 
Proposed Project should it be implemented.  Uses of nonrenewable resources 
during the initial and continued phases of the project may be irreversible since a 
large commitment of such resources makes removal or nonuse thereafter 
unlikely.  Primary impacts and, particularly, secondary impacts (such as 
highway improvement which provides access to a previously inaccessible area) 
generally commit future generations to similar uses.  Also, irreversible damage 
can result from environmental accidents associated with the project.  
Irretrievable commitments of resources should be evaluated to assure that such 
current consumption is justified.   

The Conservation Plan would require use of a variety of construction materials for the 
construction of irrigation and field facilities as well as roadways.  In addition, agricultural 
lands, including Important Farmlands, used for conservation area establishment would be 
committed to non-agricultural use for the 50-year duration of the LCR MSCP.  After this time, 
however, the land could conceivably be returned to agricultural use since the soils would not be 
removed.  Water would be required to establish and maintain habitat and would be unavailable 
for other purposes for the 50-year duration of the LCR MSCP.  Minimal amounts of potable 
water would be required to serve the two field facilities should they be constructed.   

6.4 UNAVOIDABLE ADVERSE IMPACTS 

Unavoidable adverse impacts are those significant environmental effects of the proposed project 
that cannot be avoided or substantially lessened as required under CEQA (State CEQA 
Guidelines section 15091). The proposed action and alternatives would result in significant, 
potentially unavoidable short-term air quality impacts.  Table 6.4-1 summarizes the impacts of 
the proposed action and alternatives, including unavoidable adverse impacts on those 
environmental resources evaluated pursuant to CEQA.  NEPA does not require the 
determination of unavoidable adverse impacts. 
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Table 6.4-1.  Summary of Impacts and Mitigation Measures  

APPLICABLE ALTERNATIVE  

Impact 2 
No 

Action1

1 
Proposed 
Action 

3 
Listed 
Species 
Only2

4 
Off-Site 

Conservation 
Mitigation Measure3

Unavoidable 
Adverse 
Impacts 

AESTHETICS 
AESTH-1:  Construction/maintenance activities would 
temporarily lessen the visual quality of the conservation area 
establishment sites located on or near visually sensitive 
resources  (less than significant impact).   

X X X X None required None 

AESTH-2:  The construction of field facilities and fish-rearing 
facilities could be required, which could alter the visual quality 
of the selected sites  (less than significant impact).   

X X X X None required None 

AESTH-3:  Conservation area establishment would return sites 
to a more natural appearance (beneficial impact).   

X X X X None required None 

AGRICULTURAL RESOURCES 
AG-1:  Important Farmland could be converted to a 
nonagricultural use (less than significant impact).  

X X X X None required  None 

AG-2:  Waterfowl attracted to established backwaters and 
marshes could destroy crops grown on adjacent farmland (less 
than significant impact). 

X       X X X None required None

AG-3:  Runoff from established conservation areas could alter 
the slopes of adjoining laser-leveled fields (significant impact).     

X    X X X AG-1:  Develop grading plans for newly 
established conservation areas that direct 
runoff away from adjacent agricultural 
lands to ensure that flow rates from the 
conservation area do not exceed existing 
discharge rates. 

None 

AG-4: Covered species attracted to established conservation 
areas could disperse to other lands within the planning area 
(less than significant impact). 

X      X X X None required None

AIR QUALITY 
AQ-1: The use of fossil fuel-fired construction equipment 
during construction, maintenance, and operational activities 
would result in intermittent combustive emissions that would 
not violate any air quality standard or contribute substantially 
to an existing or projected air quality violation (less than 
significant impact).   

X      X X X None required None
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Table 6.4-1.  Summary of Impacts and Mitigation Measures (continued) 

APPLICABLE ALTERNATIVE  

Impact 2 
No 

Action1

1 
Proposed 
Action 

3 
Listed 
Species 
Only2

4 
Off-Site 

Conservation 
Mitigation Measure3

Unavoidable 
Adverse 
Impacts 

AIR QUALITY 
AQ-2:  The development of the largest projects would 
produce fugitive dust emissions that could exceed an 
ambient 24-hour PM10 standard (significant impact). 

X   X X X AQ-1:  Implement standard operating 
practices to minimize fugitive dust (PM10) 
emissions during construction activities.   

Potentially 
Significant 

AQ-3:  Emissions from the largest prescribed burns during 
terrestrial vegetation establishment or maintenance 
activities would produce emissions that could contribute to 
an exceedance of an ambient 24-hour PM10 standard 
(significant impact). 

X    X X X AQ-2:  Implement a smoke management plan 
for all construction and maintenance activities 
involving the use of fire. 

Potentially 
Significant 

AQ-4: Air emissions from proposed conservation area 
establishment activities and facility construction could 
exceed the MDAQMD daily NOx or PM10 emission 
significance thresholds, which would result in a 
cumulatively considerable net increase of a nonattainment 
pollutant (significant impact). 

X      X X See Mitigation Measure AQ-1. Significant

AQ-5:  Air emissions from the proposed conservation area 
establishment activities would not expose sensitive 
receptors to substantial pollutant concentrations (less than 
significant impact).    

X      X X X None required None

AQ-6:  Air emissions from the proposed conservation area 
establishment activities would not create objectionable 
odors that affect a substantial number of people (less than 
significant impact).    

X      X X X None required None

BIOLOGICAL RESOURCES 
BIO-1:  Issuance of the section 10(a)(1)(B) permit would 
authorize the incidental take of up to 27 covered species 
from implementation of both the covered activities and the 
Conservation Plan (less than significant impact). 

    X  X X None required None
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Table 6.4-1.  Summary of Impacts and Mitigation Measures (continued) 

APPLICABLE ALTERNATIVE  

Impact 2 
No 

Action1

1 
Proposed 
Action 

3 
Listed 
Species 
Only2

4 
Off-Site 

Conservation 
Mitigation Measure3

Unavoidable 
Adverse 
Impacts 

BIOLOGICAL RESOURCES 
BIO-2: The establishment of 7,260 acres of cottonwood-
willow and honey mesquite land cover would increase the 
extent of cottonwood-willow riparian forest and mesquite 
woodland sensitive communities (beneficial). 

X    X X4 X None required None

BIO-3: Clearing, grading, planting, and site maintenance 
during conversion of agricultural lands to cottonwood-
willow and/or honey mesquite land cover types would 
result in the elimination of existing low value habitat used 
by resident and migratory wildlife, removal of weedy 
vegetation and crops, alteration of habitat characteristics 
through changes in local hydrology and exposure of soil to 
erosion, and elimination or displacement of resident 
wildlife (less than significant short-term impacts; beneficial 
long-term impacts). 

X      X X X None required None

BIO-4: Clearing, grading, planting, and site maintenance 
during conversion of undeveloped lands (primarily 
saltcedar) to cottonwood-willow and/or honey mesquite 
land cover types would result in the elimination of existing 
non-native vegetation and the habitat it provides for 
wildlife, short-term effects on habitat characteristics from 
alteration of local hydrology and exposure of soil to 
erosion, and elimination or displacement of resident 
wildlife (less than significant short-term impacts; beneficial 
long-term impacts). 

X      X X X None required None

BIO-5: Clearing, grading, planting, and site maintenance 
during establishment of marsh would result in the long-
term elimination of existing vegetation and the habitat it 
provides for wildlife, alteration of habitat conditions 
through changes in local hydrology and exposure of soil to 
erosion, and elimination or displacement of resident 
wildlife (less than significant short-term impacts; beneficial 
long-term impacts). 

X       X X X None required None
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Table 6.4-1.  Summary of Impacts and Mitigation Measures (continued) 

APPLICABLE ALTERNATIVE  

Impact 2 
No 

Action1

1 
Proposed 
Action 

3 
Listed 
Species 
Only2

4 
Off-Site 

Conservation 
Mitigation Measure3

Unavoidable 
Adverse 
Impacts 

BIOLOGICAL RESOURCES 
BIO-6: Clearing, grading, and site maintenance during 
establishment of backwaters would result in the long-term 
elimination of existing vegetation and the habitat it 
provides for wildlife, alteration of habitat conditions 
through changes in local hydrology and exposure of soil to 
erosion, and elimination or displacement of resident 
wildlife (less than significant or significant short-term impacts; 
beneficial long-term impacts). 

X  X  X X BIO-1: Conduct site-specific surveys for non-
covered sensitive species during selection of 
land cover type establishment or enhancement 
(e.g., existing backwaters) areas and, if any are 
found, then implement measures appropriate 
for the specific site and species to avoid or 
minimize impacts to the extent feasible 
without causing impacts on covered species.  
These may include measures specified in the 
Conservation Plan to avoid or minimize 
potential effects on covered species (e.g., 
scheduling to avoid breeding times). 

None 

BIO-7:  Maintenance of established habitats would result in 
the removal of invasive non-native vegetation, alteration of 
habitat characteristics through changes in local hydrology, 
and short-term elimination or displacement of resident 
wildlife (less than significant short-term impacts; less than 
significant or beneficial long-term impacts). 

X      X X X None required None

BIO-8: Population enhancement activities for covered fish 
and bird species could adversely affect existing individuals 
or populations of covered or sensitive species (less than 
significant short-term impacts; beneficial long-term impacts). 

X      X X X None required None

BIO-9:  Native land cover type establishment and 
maintenance could temporarily affect wetlands and waters 
of the U.S (less than significant short-term impacts; beneficial 
long-term impacts). 

X      X X X None required None

BIO-10:  Land cover type establishment and maintenance 
activities could result in periodic short-term impacts on 
sensitive and common native fishes inhabiting the Virgin 
and Muddy rivers (less than significant impact). 

X      X None required None
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Table 6.4-1.  Summary of Impacts and Mitigation Measures (continued) 

APPLICABLE ALTERNATIVE  

Impact 2 
No 

Action1

1 
Proposed 
Action 

3 
Listed 
Species 
Only2

4 
Off-Site 

Conservation 
Mitigation Measure3

Unavoidable 
Adverse 
Impacts 

BIOLOGICAL RESOURCES 
BIO-11:  Construction to establish/enhance native land 
cover types could result in the long-term loss or 
degradation of sensitive native fish habitats in the Virgin 
and Muddy rivers (significant impact). 

X5   X BIO-2:  Design site-specific land cover type 
establishment plans to avoid and minimize 
potential effects on sensitive native fish 
habitats along the Virgin and Muddy rivers.  
Preparation of the design plans shall be 
coordinated with and approved by the Service 
as part of section 7 consultation.  If 
appropriate, design plans shall include 
measures to rehabilitate any affected habitat. 

None 

CULTURAL AND HISTORIC RESOURCES 
CULT-1: Disturbance of the ground surface could directly 
or indirectly disturb or destroy significant archaeological 
or historical resources, particularly in undeveloped or 
previously undisturbed areas (significant impact). 

X   X X X CULT-1:  Consult with the appropriate 
SHPO(s), tribes, and other interested parties, 
perform archival research, interview 
informants, conduct cultural resource 
inventories; evaluate all identified cultural 
resources for potential listing on the NRHP or 
state or local registers; modify project design, 
when feasible, to avoid cultural resources 
eligible for listing; develop and implement a 
pre-construction Testing and Evaluation Plan, 
pre-construction Data Recovery Plan, and 
Cultural Resources Construction Monitoring 
Plan (CRCMP) as appropriate; re-direct 
construction as needed if new cultural 
resources sites are found, document new 
discoveries, and avoid sites or implement a 
data recovery program; initiate consultation 
with any known lineal descendants and 
relevant Indian tribes as per NAGPRA or 
follow state and local laws as appropriate;  
incorporate these procedures into all 
archaeological testing and/or data recovery 
plans and the CRCMP. 

None 
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Table 6.4-1.  Summary of Impacts and Mitigation Measures (continued) 

APPLICABLE ALTERNATIVE  

Impact 2 
No 

Action1

1 
Proposed 
Action 

3 
Listed 
Species 
Only2

4 
Off-Site 

Conservation 
Mitigation Measure3

Unavoidable 
Adverse 
Impacts 

CULTURAL AND HISTORIC RESOURCES 
CULT-2: Cultural resources may be affected by 
unauthorized artifact collection during construction or by a 
lack of awareness of cultural resource mitigation measures 
on the part of construction personnel (significant impact).     

X   X X X   See Mitigation Measure CULT-1 None

ENERGY AND DEPLETABLE RESOURCES 
Minor impact associated with use of diesel fuel and 
electrical power during construction and operations.   
Negligible impact to hydropower production due to 
consumptive use of water for conservation areas. 

X   X X X   None required None

ENVIRONMENTAL JUSTICE 
EJ-1.  Significant, short-term air quality impacts from 
construction activities and prescribed burns in or near 
agricultural areas could result in disproportionate impacts 
to minority and low-income populations.   

X6 X  X X6 Implement Mitigation Measures AQ-1 and 
AQ-2 

Not 
applicable 

EJ-2.  Noise from construction and pumps that exceeded 
local standards could disproportionately affect minority 
and low-income populations.   

X6 X  X X6 Implement Mitigation Measures NOI-1 and 
NOI-2 

Not 
applicable 

EJ-3:  If agricultural land were converted to conservation 
areas, the loss of agricultural jobs would 
disproportionately affect minority and low-income 
populations.   

X    X X X EJ-1:  Reclamation shall work with local 
jurisdictions and/or growers to ensure that 
agricultural workers are notified as soon as 
possible of the potential for a loss of jobs once 
specific project locations have been identified.  
Reclamation will encourage the local 
jurisdictions and/or growers to provide timely 
information and assistance to agricultural 
workers regarding the availability of 
alternative employment.  

Not 
applicable 

HAZARDS AND HAZARDOUS MATERIALS 
HAZ-1:  The use of pesticides, lubricants, fuels, and other 
hazardous materials during construction, operations, and 
maintenance could result in localized spills, which could 
create a hazard to the environment (less than significant 
impact).   

X   X X X   None required None
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Table 6.4-1.  Summary of Impacts and Mitigation Measures (continued) 

APPLICABLE ALTERNATIVE  

Impact 2 
No 

Action1

1 
Proposed 
Action 

3 
Listed 
Species 
Only2

4 
Off-Site 

Conservation 
Mitigation Measure3

Unavoidable 
Adverse 
Impacts 

HAZARDS AND HAZARDOUS MATERIALS 
HAZ-2:  The increase in riparian and backwater  areas 
could result in an increase in vectors (less than significant 
impact).     

X   X X X   None required None

HAZ-3:  Construction activities could cause wildfires (less 
than significant impact).       

X      X X X None required None

HAZ-4:  Fire used as a construction and maintenance tool 
could escape control and become a wildland fire (less than 
significant impact).   

X      X X X None required None

HAZ-5:  Conservation area establishment actions 
implemented within an Accident Potential Zone of an 
airport or near a private airstrip could cause a 
comparatively minor increase in bird populations (less than 
significant impact). 

X      X X X None required None

HYDROLOGY AND WATER QUALITY 
HYDRO-1:  Habitat establishment activities could result in 
erosion-induced siltation (less than significant impact).   

X   X X X   None required None

HYDRO-2:  Habitat establishment could have a short-term 
adverse effect to water quality if irrigation mobilized 
(released) pesticides, salts, or other contaminants (less than 
significant impact).     

X      X X X None required None

HYDRO-3:  Water quality in created or restored 
backwaters and marshes could be affected by increasing 
concentrations of various naturally occurring and man-
made chemicals (both in the soil and the water column) 
that result from evaporation of water (less than significant 
impact).   

X      X X X None required None

HYDRO-4:  Conservation area establishment would result 
in a long-term improvement to water quality if agricultural 
land were used (beneficial impact).   

X      X X X None required None
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Table 6.4-1.  Summary of Impacts and Mitigation Measures (continued) 

APPLICABLE ALTERNATIVE  

Impact 2 
No 

Action1

1 
Proposed 
Action 

3 
Listed 
Species 
Only2

4 
Off-Site 

Conservation 
Mitigation Measure3

Unavoidable 
Adverse 
Impacts 

INDIAN TRUST ASSETS 
ITA-1:  Implementing conservation measures on tribal land 
could result in changes to all classes of ITAs. 

X7 X  X X7 None required. Not 
applicable 

LAND USE 
No significant impacts specific to land use were identified, 
although significant land use conflicts were identified in 
the agricultural resources and noise analyses (Impacts AG-
3, AG-4, NOI-1, and NOI-2). 

X   X X X Implement Mitigation Measures AG-1, NOI-1, 
and NOI-2.   

None 

NOISE 
NOI-1:  Construction activities could cause a temporary, 
substantial increase in ambient noise levels that could 
exceed local standards if construction occurred in 
proximity to noise-sensitive receptors (significant impact).   

X    X X X NOI-1:  As needed, select quieter equipment; 
use noise control devices on equipment, locate 
equipment away from sensitive receptors; 
notify nearby neighbors prior to work; 
minimize idling, use noise barriers; and where 
possible, limit construction to non-mating, 
non-nesting seasons of noise-sensitive species. 

None 

NOI-2:  Pumps located near noise-sensitive receptors could 
cause a substantial increase in ambient noise levels or 
exceed regulatory thresholds (significant impact).     

X    X X X NOI-2:  If pumps cannot be located at 
sufficient distances from sensitive receptors to 
avoid the exceedance of a local noise standard 
or a substantial increase in the ambient noise 
level at the sensitive receptors, construct 
barriers or enclosures to ensure adherence to 
local standards.   

None 

POPULATION AND HOUSING 
No impact on population or housing. X X X X None required None 
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Table 6.4-1.  Summary of Impacts and Mitigation Measures (continued) 

APPLICABLE ALTERNATIVE  

Impact 2 
No 

Action1

1 
Proposed 
Action 

3 
Listed 
Species 
Only2

4 
Off-Site 

Conservation 
Mitigation Measure3

Unavoidable 
Adverse 
Impacts 

PUBLIC SERVICES AND UTILITIES 
Minimal impacts to water treatment, storm drainage, and 
water supply from the potential construction and 
operation of two field facilities.  Minor impacts to landfill 
capacity from construction and operations. 

X   X X X   None required None

RECREATION 
REC-1:  The implementation of certain conservation 
measures could result in the loss of recreational 
opportunities (less than significant impact). 

X     X X X None required None

SOCIOECONOMICS 
SOC-1:  Agricultural jobs would be lost if agricultural land 
were converted to conservation areas.  

X    X  X X None required None

SOC-2:  Agricultural-related revenue would be lost if 
agricultural land were converted to conservation areas.   

X      X X X None required None

SOC-3:  Local property tax revenues could be reduced if 
privately owned land were leased or acquired by the 
Federal or state participants in the LCR MSCP.   

X      X X X None required None

SOCIOECONOMICS 
SOC-4:  Local sales tax from the purchase of products 
related to agricultural uses would be reduced if privately 
owned agricultural land was placed in public ownership. 

X    X  X X None required None

TOPOGRAPHY, GEOLOGY, SOILS, AND MINERAL RESOURCES 
GEO-1:  Activities associated with conservation area 
establishment could result in erosion-induced siltation of 
the Colorado River (less than significant impact).   

X    X X X None required  None

TRANSBOUNDARY IMPACTS 
TRANS-1:  PM10 and combustive emissions from the 
construction and maintenance of created conservation 
areas in Reach 7 could disperse to Mexico. 

X8 X  X    None required Not
applicable 
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APPLICABLE ALTERNATIVE  

Impact 2 
No 

Action1

1 
Proposed 
Action 

3 
Listed 
Species 
Only2

4 
Off-Site 

Conservation 
Mitigation Measure3

Unavoidable 
Adverse 
Impacts 

TRANSPORTATION 
Minor impact from construction traffic.     X X  X X None required None
1 The no action alternative would result in similar types of impacts as the proposed action since similar conservation measures likely would be implemented.  It is likely, 

however, that a smaller amount of conservation area would be established or maintained, thus reducing the intensity or magnitude of the impacts, including beneficial 
impacts.  Some conservation could occur in the off-site conservation areas, and impacts could occur in these areas as well as in the planning area. 

2 The listed species only alternative would result in the establishment of a smaller amount of conservation area than the proposed action.  The same types of impacts 
would occur, but the intensity, or magnitude, would be reduced, including that of beneficial impacts. 

3 The development and implementation of mitigation measures for the no action alternative is outside the authority of the lead agencies for this EIS/EIR.  The 
mitigation measures included in this table are examples of measures that could be implemented to reduce impacts associated with the no action alternative. 

4 Less cottonwood-willow habitat and no honey mesquite habitat would be established under this alternative. 
5 These impacts could occur under the no action alternative to the extent that conservation area creation occurred in the off-site conservation areas. 
6 Under Alternative 2, these impacts would not occur to the extent that conservation areas were created in the off-site conservation areas.  Air quality and noise impacts 

would not disproportionately affect minority and low-income populations in the off-site conservation areas.  Under Alternative 4, impacts would be associated only 
with the creation of 360 acres of backwaters along the LCR.   

7 Under Alternative 2, these impacts would not occur to the extent that conservation areas were created in the off-site conservation areas.  Under Alternative 4, impacts 
would be associated only with the creation of 360 acres of backwaters along the LCR.  No tribal lands or ITAS are present in any of the off-site conservation areas. 

8 Transboundary impacts would not occur if conservation occurred only in the off-site conservation areas or in Reaches 1-6. 
Not applicable:  CEQA does not require analysis of this resource area and NEPA does not require the determination of unavoidable adverse impacts.  Thus, no determination 

of unavoidable adverse impacts has been provided. 
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7.0 COMPLIANCE, CONSULTATION, AND COORDINATION 1 

7.1 REGULATORY COMPLIANCE 2 

7.1.1 Federal Laws, Regulations, and Executive Orders 3 

Endangered Species Act of 1973, Public Law 93-205 4 

The ESA protects threatened and endangered species (and their designated critical habitat), as 5 
listed by the Service, from unauthorized take and directs Federal agencies to ensure that their 6 
actions do not jeopardize the continued existence of such species.  Section 7 of the ESA requires 7 
Federal agencies to consult with the Service to ensure that undertaking, funding, permitting, or 8 
authorizing an action is not likely to jeopardize the continued existence of listed species or 9 
destroy or adversely modify designated critical habitat, as defined under the law.  The Service 10 
may authorize take of a listed species under section 10, which also provides for the preparation 11 
of habitat conservation plans.  (Refer to section 1.3 for a discussion of past compliance with the 12 
ESA for certain covered activities.) 13 

The Conservation Plan is intended to provide long-term ESA compliance for Federal and non-14 
Federal interests in the LCR planning area for a period of 50 years, beginning in the year 2005.  15 
As part of the proposed action, the Service would issue a section 10(a)(1)(B) permit based on a 16 
determination that the Federal action of issuing the permit and the implementation of the non-17 
Federal covered activities would not appreciably reduce the likelihood of the survival and 18 
recovery of the covered species in the wild.   19 

Fish and Wildlife Coordination Act, 16 U.S.C. 661-666 20 

The Fish and Wildlife Coordination Act requires that whenever any body of water is proposed 21 
or authorized to be impounded, diverted, or otherwise controlled or modified, the lead Federal 22 
agency must consult with the Service, the state agency responsible for fish and wildlife 23 
management and, for projects affecting marine fisheries, the National Marine Fisheries Service.  24 
Section 662(b) of the Act requires the lead Federal agency to consider the Service and other 25 
agencies’ recommendations.  The recommendations may address wildlife conservation and 26 
development, damage to wildlife attributable to the proposed action, and measures proposed to 27 
mitigate or compensate for these damages. 28 

Due the programmatic nature of this EIS, a Fish and Wildlife Coordination Act Report is not 29 
currently being requested for the Conservation Plan, although the LCR MSCP participants 30 
coordinated with the Service concerning the development of the Conservation Plan and 31 
potential impacts from its implementation.  A determination will be made if individual 32 
conservation activities trigger the requirements of the Fish and Wildlife Coordination Act for 33 
consultation, and the need for reports for those individual conservation activities will be 34 
reviewed with the Service and the state wildlife agencies on a case-by-case basis.   35 
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Fish and Wildlife Conservation Act of 1980 (16 U.S.C. 2901) 1 

The Fish and Wildlife Conservation Act, commonly known as the Nongame Act, authorizes 2 
financial and technical assistance to the states for the development, revision, and 3 
implementation of conservation plans and programs for nongame fish and wildlife.  The Act 4 
also serves to encourage Federal agencies to utilize their statutory and administrative authority 5 
to conserve and to promote the conservation of nongame fish and wildlife and their habitats.  6 
Amendments adopted in 1988 and 1989 also direct the Secretary of the Interior to undertake 7 
certain activities to research and conserve migratory nongame birds. 8 

The Conservation Plan is consistent with this Act because the conservation actions would 9 
promote the conservation of nongame fish and wildlife species and their habitats.  Moreover, 10 
the establishment of land cover types that provide habitat for, and the conservation of, 11 
nongame migratory bird species is a central component of the Conservation Plan. 12 

National Wildlife Refuge System Administration Act of 1966 (42 U.S.C. 668dd), as amended by 13 
the National Wildlife Refuge System Improvement Act of 1997 (P.L. 105-57) 14 

This Act provides for the administration and management of the national wildlife refuge 15 
system, including wildlife refuges, areas for the protection and conservation of fish and wildlife 16 
threatened with extinction, wildlife ranges, game ranges, wildlife management areas and 17 
waterfowl production areas.   18 

The Conservation Plan would be consistent with this Act because the conservation actions 19 
would include the enhancement or maintenance of habitat areas potentially located within 20 
existing refuges.   21 

Migratory Bird Treaty Act 1918 (16 U.S.C. 703) 22 

The Migratory Bird Treaty Act protects migratory birds by limiting the hunting, capturing, 23 
selling, purchasing, transporting, importing, exporting, killing, or possession of these birds or 24 
their nests or eggs.  The specific migratory birds covered are identified in separate agreements 25 
between the United States and Great Britain, Mexico, and Japan. 26 

The Conservation Plan would be consistent with the Migratory Bird Treaty Act.  The 27 
conservation actions would benefit migratory birds by establishing protected areas that provide 28 
habitat for bird species protected by the Act.  Reclamation will consult with the Service 29 
regarding impacts to migratory birds as required by Executive Order (EO) 13186 (discussed 30 
below).  The section 10(a)(1)(B) permit issued by the Service for ESA-listed birds would function 31 
as the permit required by this Act.   32 

Migratory Bird Conservation Act of 1929 (16 U.S.C. 715) 33 

The Migratory Bird Conservation Act, which was passed by Congress in 1929, protects 34 
migratory birds by creating the Migratory Bird Conservation Commission.  The Commission’s 35 
purpose is to consider and approve the purchase, rental, or other acquisition of any areas of 36 
land or water that may be recommended by the Secretary of the Interior for the purpose of 37 
establishing sanctuaries for migratory birds.   38 
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No action is required under this Act.  However, the Conservation Plan would be consistent with 1 
the goals of the Act by providing protected habitat for migratory birds.  2 

Bald Eagle Protection Act of 1940 (16 U.S.C. 4901-4918) 3 

The Bald Eagle Protection Act imposes criminal and civil penalties on anyone in the United 4 
States or within its jurisdiction who, unless excepted, takes, possesses, sells, purchases, barters, 5 
offers to sell or purchase or barter, transports, exports or imports at any time or in any manner a 6 
bald or golden eagle, alive or dead; or any part, nest or egg of these eagles; or violates any 7 
permit or regulations issued under the Act.  If compatible with the preservation of bald and 8 
golden eagles, the Secretary of the Interior may issue regulations authorizing the taking, 9 
possession and transportation of these eagles for scientific or exhibition purposes, for religious 10 
purposes of Indian Tribes or for the protection of wildlife, agricultural or other interests.   11 

The Conservation Plan would be consistent with the Bald Eagle Protection Act because the 12 
conservation actions would not result in adverse impacts to bald eagles.  13 

Section 176, Clean Air Act (42 U.S.C. 7506) 14 

The purpose of the CAA is to protect the nation’s air quality by regulating emissions of air 15 
pollutants.  The CAA is applicable to permits and planning procedures related to activities 16 
onshore and within the territorial sea.  Section 176 of the CAA prohibits Federal agencies from 17 
engaging in any activity that does not conform to the most recent EPA-approved SIP’s purpose 18 
of attaining and maintaining the NAAQS.  This means that Federally supported or funded 19 
activities will not (1) cause or contribute to any new violation of any air quality standard; (2) 20 
increase the frequency or severity of any existing violation of any standard; (3) delay the timely 21 
attainment of any standard or any required interim emission reductions or other milestones in 22 
any area.   23 

The proposed action would result in potential short-term, unavoidable impacts air quality 24 
impacts.  The development of the largest projects would produce fugitive dust emissions that 25 
could exceed an ambient 24-hour PM10 standard; emissions from the largest prescribed burns 26 
during terrestrial vegetation establishment or maintenance activities also could produce 27 
emissions that would contribute to an exceedance of an ambient 24-hour PM10 standard; and air 28 
emissions from habitat establishment activities and facility construction could exceed the 29 
MDAQMD daily NOx or PM10 emission significance thresholds.  Mitigation Measures AQ-1 and 30 
AQ-2 have been included in this EIS/EIR and would involve implementation of standard 31 
operating practices to minimize PM10 emissions during construction and the implementation of 32 
a smoke management plan, respectively.  These measures would reduce impacts to air quality, 33 
but impacts could remain significant, although they would last only for the duration of the 34 
construction activity.  As discussed in section 3.3, Air Quality, the lead agencies would ensure 35 
that proposed construction, maintenance, and operations activities would comply with all 36 
applicable air regulations, which would in turn ensure that the proposed action would not 37 
conflict with or obstruct implementation of an applicable air quality plan.  Therefore, the 38 
Conservation Plan would be consistent with this Act. 39 
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General Conformity Rule, 40 CFR, Part 51, subpart W  1 

This rule requires that Federal projects or projects receiving Federal funding conform to SIPs 2 
developed for the purpose of reaching attainment of NAAQS.  The General Conformity Rule 3 
allows a Federal agency to defer a conformity analysis for a programmatic action such as the 4 
Conservation Plan until project-specific information is available upon which to base the analysis 5 
(EPA 1993).  As a result, the conformity analysis for the proposed action would occur at a future 6 
date in association with project-specific proposals.   7 

Executive Order 13352, Facilitation of Cooperative Conservation 8 

EO 13352 was issued on August 26, 2004.  The purpose of this order is to ensure that the 9 
Departments of Interior, Agriculture, Commerce, and Defense and the EPA implement laws 10 
relating to the environment and natural resources in a manner that promotes cooperative 11 
conservation, with an emphasis on appropriate inclusion of local participation in Federal 12 
decisionmaking, in accordance with their respective agency missions, policies, and regulations.  13 
Cooperative conservation is defined as “actions that relate to use, enhancement, and enjoyment 14 
of natural resources, protection of the environment, or both, and that involve collaborative 15 
activity among Federal, State, local, and tribal governments, private for-profit and nonprofit 16 
institutions, other nongovernmental entities and individuals.”  The above-referenced agencies 17 
are directed to carry out their efforts in a manner that:  18 

• facilitates cooperative conservation;  19 

• takes appropriate account of and respects the interests of persons with ownership or 20 
other legally recognized interests in land and other natural resources;  21 

• properly accommodates local participation in Federal decisionmaking; and  22 

• provides that the programs, projects, and activities are consistent with protecting public 23 
health and safety.  24 

The proposed action is consistent with the principles of cooperative conservation.  The LCR 25 
MSCP is intended to be a coordinated program and has been developed by a partnership of 26 
state, Federal, and other public and private stakeholders in Arizona, California, and Nevada 27 
with interests in managing the water and related resources of the LCR.  The members of this 28 
partnership also would be responsible for implementing and funding the proposed 29 
Conservation Plan.  The LCR MSCP participants have taken appropriate account of and respect 30 
the interests of persons with ownership or other legally recognized interests in land and other 31 
natural resources; all land would be acquired on a voluntary basis, and siting criteria and 32 
mitigation measures identified in this EIS/EIR would be sufficient to reduce or avoid potential 33 
adverse impacts of the proposed action (with the exception of potential short-term air quality 34 
impacts).  As discussed in section 3.8 of this EIS/EIR, the LCR MSCP activities would be 35 
implemented in a manner that is consistent with protecting public health and safety.  36 

Executive Order 11988, Floodplain Management 37 

EO 11988 states that each [Federal] agency shall avoid development in floodplain areas to the 38 
extent practicable, in order to reduce the risk of flood loss, to minimize the impact of floods on 39 
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human safety, health, and welfare, and to restore and preserve the natural and beneficial values 1 
served by floodplains.  Federal agencies are directed to determine whether a proposed action 2 
will occur in a floodplain and, if so, to consider alternatives to avoid adverse effects and 3 
incompatible development in the floodplain.  If development in a floodplain is deemed 4 
necessary, the Federal agency must prepare and circulate a notice explaining why the action is 5 
proposed for the floodplain area.  Agencies are to provide opportunity for early public review 6 
of any proposed actions in floodplains.  7 

The conservation actions would be consistent with the EO because they would not increase the 8 
risk of flood loss; or affect the impact of floods on human safety, health, and welfare.  It would, 9 
however, preserve the natural and beneficial values served by floodplains by establishing 10 
native habitat.  Development in the floodplain is necessary in order to adequately mitigate the 11 
impacts of the covered activities, which would affect sensitive species that inhabit the historic 12 
floodplain of the LCR.  13 

Executive Order 11990, Protection of Wetlands 14 

EO 11990 states that each [Federal] agency shall provide leadership and take action to minimize 15 
the destruction, loss, or degradation of wetlands, and to preserve and enhance the natural and 16 
beneficial values of wetlands in carrying out the agency’s responsibilities.  The EO does not 17 
apply to Federal agencies’ issuance of permits, licenses, or allocations to private parties for 18 
activities involving wetlands on non-Federal property.  Federal agencies are to provide 19 
opportunity for early public review of any proposed plans or proposals for new construction in 20 
wetlands. 21 

The Conservation Plan includes some actions likely to involve dredging, excavation, or 22 
placement of structures in Waters of the U.S., including wetlands.  Such actions would require 23 
permits under section 404 of the CWA and/or section 10 of the Rivers and Harbors Act.  The 24 
implementing parties would consult with the Corps to ensure that permitting requirements are 25 
met, including due consideration of alternative locations and methods that could accomplish 26 
the same objectives.  The conservation actions would utilize locations and methods that 27 
preserve and enhance the natural and beneficial values of those wetlands.  Moreover, the 28 
Conservation Plan would result in the establishment of 512 acres of marsh.  The Conservation 29 
Plan would not conflict with EO 11990 and includes measures to preserve and enhance the 30 
natural and beneficial values of wetlands, as directed.  31 

Executive Order 12898, Federal Actions to Address Environmental Justice in Minority 32 
Populations and Low-Income Populations 33 

This EO mandates that each Federal agency shall make achieving environmental justice part of 34 
its mission by identifying and addressing disproportionately high and adverse human health or 35 
environmental effects of its programs, policies, and activities on minority populations and low-36 
income populations.  37 

Section 3.7, Environmental Justice, identifies environmental justice impacts associated with 38 
short-term air quality emissions during construction, noise from construction activities and 39 
operations, and the loss of agricultural jobs.  The implementation of Mitigation Measures AQ-1 40 
and AQ-2 would reduce potential air quality impacts, but they could remain substantial and 41 
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adverse for the duration of individual construction projects.  The implementation of Mitigation 1 
Measures NOI-1 and NOI-2 would effectively reduce noise impacts to low income and minority 2 
populations.  The implementation of Mitigation Measure EJ-1 would effectively reduce the 3 
impact associated with the loss of agricultural jobs.   4 

Executive Order 12962, Recreational Fisheries 5 

EO 12962 states that each [Federal] agency shall, and in cooperation with states and tribes, 6 
improve the quantity, function, sustainable productivity, and distribution of the United States’ 7 
aquatic resources for increased recreational fishing opportunities.   8 

The Conservation Plan would not adversely impact recreational fisheries.  Therefore, the 9 
conservation actions would be consistent with EO 12962. 10 

Executive Order 13186, Responsibilities of Federal Agencies to Protect Migratory Birds 11 

This EO is primarily intended to assist Federal agencies in complying with the Migratory Bird 12 
Treaty Act and to reduce the risk to Federal agencies associated with unintentional take of 13 
migratory birds.  It encourages agencies to carry out certain actions, as appropriate and 14 
practicable, to promote the conservation of migratory birds, such as restoring and enhancing 15 
migratory bird habitat; designing migratory bird habitat conservation measures and practices 16 
into agency plans; evaluating impacts of proposed Federal actions upon migratory birds in 17 
conjunction with complying with NEPA; and minimizing potential take of migratory birds in 18 
cooperation with the Service.  Implementation of the Conservation Plan meets the intent of the 19 
EO.   20 

Clean Water Act (33 U.S.C. 1341, 1342, 1344) 21 

Section 404 of the CWA identifies conditions under which a permit is required for construction 22 
projects that result in the discharge of fill or dredged materials into Waters of the U.S.  23 
Construction activities associated with implementation of the proposed action may require a 24 
permit under section 404, depending on the location and nature of the construction. 25 

The Conservation Plan includes some actions likely to involve dredging, excavation, or 26 
placement of structures in Waters of the U.S., including wetlands.  Such actions would require 27 
permits under section 404 of the CWA.  The implementing parties would consult with the Corps 28 
to ensure that permitting requirements are met, including due consideration [as required under 29 
section 404(b)(1)] of alternative locations and methods that could accomplish the same 30 
objectives.  The conservation actions would utilize locations and methods that preserve and 31 
enhance the natural and beneficial values of those wetlands.  The Conservation Plan would 32 
comply with the provisions of the CWA.   33 

Section 10, Rivers and Harbor Act of 1899, (33 U.S.C. 403) 34 

Section 10 of the Rivers and Harbors Act prohibits the obstruction or alteration of navigable 35 
waters of the Unites States without a permit from the Corps.  Navigable waters are defined in 33 36 
C.F.R. Part 329 as those water that are subject to the ebb and flow of the tide and/or have been 37 
used in the past, or may be used in the future to transport interstate or foreign commerce.  38 
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Hence, section 10 (and Corps) jurisdiction extends to the historic limits of navigability, 1 
including historic tidelands that have been diked and drained.  This Act, in conjunction with the 2 
Fish and Wildlife Coordination Act (16 U.S.C. 661-666) and NEPA of 1969 (42 U.S.C. 4331-4347), 3 
permits the Corps to refuse on conservation grounds to grant a permit to dredge or fill in 4 
navigable waters. 5 

The Conservation Plan includes some actions likely to involve dredging, excavation, or 6 
placement of structures in Waters of the U.S., including wetlands.  Such actions would require 7 
permits under section 404 of the CWA and/or section 10 of the Rivers and Harbors Act.  The 8 
implementing parties would consult with the Corps to ensure that permitting requirements are 9 
met.  This would include due consideration of alternative locations and methods that could 10 
accomplish the same objectives.  The conservation actions would utilize locations and methods 11 
that preserve and enhance the natural and beneficial values of those wetlands.  The 12 
Conservation Plan would comply with the Act.  13 

National Historic Preservation Act (16 U.S.C. 470) 14 

Federally funded undertakings that have the potential to impact historic properties are subject 15 
to section 106 of the NHPA.  Under this Act, Federal agencies are responsible for the 16 
identification, management, and nomination to the NRHP of cultural resources that would be 17 
impacted by Federal actions.  Compliance with this Act is documented in section 3.5.  Each 18 
individual project would have separate NEPA and NHPA compliance as needed before it is 19 
implemented.   20 

American Indian Religious Freedom Act (42 U.S.C. 1996) 21 

The American Indian Religious Freedom Act establishes as United States policy the protection 22 
and preservation for American Indians of their inherent right to freely believe, express, and 23 
practice their traditional religions, which includes, but is not limited to, access to sites, use and 24 
possession of sacred objects, and the freedom to worship through ceremonial and traditional 25 
rites.  Federal agencies are required to make a good faith effort to learn about Indian religious 26 
practices, consult with Indian leaders and religious practitioners, and consider any adverse 27 
impacts on Indian religious practices during decisionmaking.   28 

Implementation of the proposed action would not conflict with these requirements.  Any use of 29 
tribal lands for conservation area establishment would be based on the voluntary consent of the 30 
tribe. 31 

Native American Graves Protection and Repatriation Act (24 U.S.C. 3001) 32 

NAGPRA assigns ownership to Native Americans of human burials and associated grave 33 
goods, which are excavated or discovered on Federal or tribal lands.  It requires Federally 34 
sponsored museums to conduct inventories of their collections, and requires a 30-day delay in 35 
project work when human remains are discovered on Federal lands.  If human remains are 36 
discovered on Federal lands during the implementation of the Conservation Plan, a 30-day 37 
delay in project work activities is required.   38 

Implementation of the mitigation measures identified in section 3.5 of this EIS/EIR would 39 
ensure compliance with this Act.   40 
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Executive Order 13007 Regarding Indian Sacred Sites 1 

Pursuant to EO 13007, Federal agencies must consider the effects of their actions on the physical 2 
integrity of sacred sites, and access to and ceremonial use of such sites by Indian religious 3 
practitioners.  EO 13007 defines a “sacred site” as follows: 4 

…any specific, discrete, narrowly delineated location on Federal land that is 5 
identified by an Indian tribe, or Indian individual determined to be an 6 
appropriately authoritative representative of an Indian religion, as sacred by 7 
virtue of its established religious significance to, or ceremonial use by, an Indian 8 
religion; provided that the tribe or appropriately authoritative representative of 9 
an Indian religion has informed the agency of the existence of such a site. 10 

EO 13007 directs Federal agencies “…to the extent practicable, permitted by law, and not clearly 11 
inconsistent with essential agency functions,” to accommodate access to and use of such sites by 12 
Native American traditional religious practitioners, and to avoid affecting their physical 13 
integrity.  As described in section 3.5, in 2000 the Federal government initiated government-to-14 
government consultation with tribes on whose reservations conservation efforts might be 15 
implemented.  All tribal representatives declined to provide information on sacred sites and 16 
Traditional Cultural Properties until more information is available regarding the locations and 17 
potential impacts of specific conservation projects.  The Federal government will continue the 18 
consultation process in compliance with EO 13007.    19 

Antiquities Act (16 U.S.C. 431) 20 

The Antiquities Act of 1906 provides for the protection of historic and prehistoric remains or 21 
any object of antiquity on Federal lands; establishes criminal penalties for unauthorized 22 
destruction or appropriation of antiquities; and authorizes scientific investigation of antiquities 23 
on Federal land, subject to permit and regulations.   24 

The proposed action would be in compliance with this Act.   25 

Archaeological Resources Protection Act (16 U.S.C. 470) 26 

The Archaeological Resources Policy Act of 1979 provides for the protection of archaeological 27 
resources on public and Indian lands.  Protection of archaeological resources, under the 28 
guidelines of this Act, includes consideration of excavation and removal of resources, 29 
enforcement of the Act, and confidentiality of information concerning the nature and location of 30 
archaeological resources.  It also provides substantial criminal and civil penalties for those who 31 
violate the terms of the Act.  The proposed action would be in compliance with this Act.   32 

Farmland Protection Policy Act (7 U.S.C. 4201) 33 

This Act is the Federal statute that provides the basis for the policy of avoiding impacts from 34 
Federal programs.  The Act does not prohibit Federal agencies from undertaking actions that 35 
convert farmland to nonagricultural use, but only requires that Federal agencies “identify and 36 
take into account the adverse effects of Federal programs on the preservation of farmland; 37 
consider alternative actions, as appropriate, that could lessen such adverse effects; and assure 38 
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that such Federal programs, to the extent practicable, are compatible with State (and local) 1 
programs and policies to protect farmland” (7 U.S.C. section 4202[b]).   2 

The analysis in section 3.2 of this EIS/EIR identifies and takes into account the potential effects 3 
of the Conservation Plan on farmland in the whole planning area, considers alternative actions 4 
that could lessen those effects, and also assures that the Conservation Plan is compatible with 5 
state and local programs “to the extent practicable.”  This analysis meets the requirements of the 6 
Farmland Protection Policy Act on a programmatic basis.   7 

Pollution Prevention Act of 1990 (42 U.S.C. 13101) 8 

The Pollution Prevention Act of 1990 was enacted to focus industry, government, and the public 9 
on source reduction (pollution prevention) rather than upon treatment and disposal.  The 10 
national policy of the United States is that (1) pollution should be prevented or reduced at the 11 
source, whenever feasible; (2) pollution that cannot be prevented should be recycled in an 12 
environmentally safe manner, whenever feasible; (3) pollution that cannot be prevented or 13 
recycled should be treated in an environmentally safe manner, whenever feasible; and (4) 14 
disposal or other release into the environment should be employed only as a last resort and 15 
should be conducted in an environmentally safe manner. 16 

The Conservation Plan would contribute only minor amounts of pollution, primarily during the 17 
construction phase and during maintenance activities.  Moreover, only minimal amounts of 18 
solid waste requiring disposal would be generated during construction and operations and 19 
would be disposed of in an environmentally safe manner.  The Conservation Plan would be 20 
consistent with this Act. 21 

7.1.2 State of Arizona Laws and Regulations 22 

House Bill 2426 23 

The U.S. EPA issued regulations in 1990 authorizing the creation of a NPDES permitting system 24 
for stormwater discharges.  In Arizona, House Bill 2426, which became effective on Aug. 9, 25 
2001, created the Arizona Pollutant Discharge Elimination System (AZPDES) Program.  Under 26 
the AZPDES Permit Program, all facilities that discharge pollutants from any point source, 27 
including stormwater runoff, into Waters of the U.S. (navigable waters) are required to get an 28 
AZPDES permit.   29 

Permits would be required as appropriate.  The Conservation Plan would be consistent with 30 
this regulation. 31 

Senate Bill 1525 (2001) Chapter 23: Military Airports; Preservation  32 

Senate Bill 1525 precludes development or improvements potentially impairing visibility or 33 
otherwise interfering with operational aircraft.  Water areas, sanitary landfills, or maintenance 34 
of feeding stations attractive to birds and waterfowl are impermissible in clear zones, accident 35 
potential zones, and high noise zones.   36 
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The proposed action would establish only a small amount of aquatic land cover types in 1 
relation to that which already exists and would not appreciably increase the risk of bird-2 
airstrikes.  In addition, conservation areas would be developed in compliance with FAA 3 
guidelines.  Thus, the proposed action would comply with this law. 4 

Protection of Cultural Resources 5 

Chapter 4.2 of the Arizona Revised Statutes addresses historic preservation issues.  While a 6 
specific historic preservation compliance process is not identified, the preamble to Article 1 7 
states: 8 

B. It is the intent of the legislature that this state, in cooperation with the political 9 
subdivisions of this state, Federal agencies, Indian tribes, and other persons…. 10 

2.  Provide leadership in the identification and preservation of the prehistoric 11 
and historic resources of this state. 12 

3.  Administer state owned, administered or controlled prehistoric and historic 13 
resources in a spirit of stewardship for the inspiration and benefit of 14 
present and future generations. 15 

Chapter 4.2, Article 1, goes on to assign responsibility for preservation of historic properties 16 
owned and controlled by the agency, to the chief administrator of each agency (Section 41-861).  17 
All state agencies are directed to cooperate with the state historic preservation officer in 18 
developing a program to locate, inventory, and nominate to the Arizona register of historic 19 
places all properties under the agency’s ownership or control that appear to meet the criteria for 20 
inclusion on the register (Section 41-862).  In the event a direct action or one assisted by a state 21 
agency will result in substantial alteration to or destruction of an historic property, state 22 
agencies are directed to initiate measures to document the property to the standards established 23 
by the state historic preservation officer (Section 41-863).  And lastly, Section 41-864 accords the 24 
state historic preservation officer 30 days: 25 

…to review and comment on any plans of a state agency which involve property 26 
which is included on or may qualify for inclusion on the Arizona register of 27 
historic places, including any construction project, sale, lease, or acquisition of 28 
historic properties, to ensure that the prehistorical, historical, architectural or 29 
culturally significant values will be preserved or enhanced. 30 

The LCR MSCP participants would comply with this statute while implementing the 31 
Conservation Plan. 32 

7.1.3 State of California Laws and Regulations 33 

California Endangered Species Act (Fish and Game Code secs. 2050-2097) 34 

CESA provides for the recognition and protection of rare, threatened, and endangered species 35 
of plants and animals.  The Act prohibits the taking of listed species without authorization from 36 
the CDFG.  CDFG may authorize the taking of a listed species through a Memorandum of 37 
Understanding that establishes the extent of take permitted by CDFG and sets forth the 38 
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required mitigation.  The California participants in the LCR MSCP will comply with CESA to 1 
the extent it applies to their covered activities.   2 

State laws governing treatment of Native American remains (P.R.C.  secs. 5097.94, 5097.98, 3 
5097.99; Health and Safety Code sec. 7050.5) 4 

These laws protect Native American religion, places of social significance, and cemeteries or 5 
places of worship, etc., from interference, construction, or damage and prohibits the possession 6 
or take of Native American grave-related artifacts or human remains taken from graves or 7 
cairns.   8 

Implementation of the mitigation measures identified in section 3.5 of this EIS/EIR would 9 
ensure compliance with these laws.   10 

California Land Conservation Act (Williamson Act) Govt. Code sec. 51200 11 

The California Land Conservation Act of 1965, commonly referred to as the Williamson Act, 12 
established the state’s primary program for the retention of private land in agriculture and open 13 
space use.  The Williamson Act is a voluntary, locally administered program that offers reduced 14 
property taxes on lands that have enforceable restrictions on their use via contracts between 15 
individual land owners and local governments.  16 

Lands subject to Williamson Act contracts would not be acquired for the Conservation Plan 17 
unless the local agency agreed that the contract terms allow the establishment and maintenance 18 
of conservation areas as a compatible use, and that there is no significant adverse impact from 19 
the use of non-contract lands within an agricultural preserve because fish and wildlife 20 
enhancement and preservation is a compatible use of such lands.  The proposed action would 21 
comply with this Act. 22 

Porter-Cologne Water Quality Control Act (Division 7, California Water Code) 23 

The Porter-Cologne Water Quality Control Act is the primary state regulation that addresses 24 
water quality.  The requirements of the Act are implemented by the SWRCB at the state level 25 
and, at the local level, by the RWQCBs.  Under the direction of the SWRCB, the RWQCBs carry 26 
out planning, permitting, and enforcement activities related to water quality in California. The 27 
regional boards prepare water quality plans (called basin plans) for their regions.  Basin plans 28 
identify the beneficial uses of water that should be protected, establish water quality objectives 29 
(limits or levels of water constituents based on both state and Federal laws), and define an 30 
implementation program to meet water quality objectives.  The area that would be affected by 31 
the implementation of the project lies within the boundaries of the Colorado River Basin 32 
(Region 7) RWQCB.  The proposed action would potentially have only minor, temporary 33 
impacts to water quality and would not conflict with this Basin Plan. 34 
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7.1.4 State of Nevada Laws and Regulations 1 

Nevada Water Pollution Control Law (N.R.S. 445A.300 to 445A.730) 2 

The intent of the Nevada Water Pollution Control Law is to (1) maintain the quality of the 3 
waters of the state consistent with the public health and enjoyment, the propagation and 4 
protection of terrestrial and aquatic life, the operation of existing industries, the pursuit of 5 
agriculture, and the economic development of the state; and (2) to encourage and promote the 6 
use of methods of waste collection and pollution control for all significant sources of water 7 
pollution (including point and diffuse [non-point] sources).  Except as authorized by a permit 8 
issued by the department pursuant to the provisions of N.R.S. 445A.300 to 445A.730 inclusive, 9 
and regulations adopted by the commission, it is unlawful for any person to discharge from any 10 
point source any pollutant into any waters of the state.  Discharge permits would by obtained 11 
by the LCR MSCP as required. 12 

Protection of Cultural Resources 13 

N.R.S. Chapter 383 addresses historic preservation and archaeology.  N.R.S. 383.021 provided 14 
for the establishment of the Office of Historic Preservation (OHP).  A specific historic 15 
preservation compliance process is not identified.  However, N.R.S. 383.121 states: 16 

1. All departments, commissions, boards, and other agencies of the state and its political 17 
subdivisions shall cooperate with the office [i.e., OHP] in order to salvage or preserve 18 
historic, prehistoric, or paleoenvironmental evidence located on property owned or 19 
controlled by the United States, the State of Nevada, or its political subdivisions. 20 

2. When any agency of the state or its political subdivisions is preparing or has contracted 21 
to excavate or perform work of any kind on property owned or controlled by the United 22 
States, the State of Nevada, or its political subdivisions which may endanger historic, 23 
prehistoric or paleoenvironmental evidence found on the property, or when any artifact, 24 
site or other historic or prehistoric evidence is discovered during the course of such 25 
excavation or work, the agency or the contractor hired by the agency shall notify the 26 
office and cooperate with the office to the fullest extent practicable, within the 27 
appropriations available to the agency or political subdivision for that purpose, to 28 
preserve or permit study of such evidence before its destruction, displacement, or 29 
removal. 30 

The LCR MSCP participants would comply with this statute while implementing the 31 
Conservation Plan. 32 

7.1.5 Tribal Laws and Regulations 33 

If the Conservation Plan were implemented on tribal lands, all appropriate regulations and 34 
standards would be followed. 35 
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7.2 CONSULTATION AND COORDINATION 1 

7.2.1 Public Involvement 2 

Reclamation, the Service, and Metropolitan, with input from other LCR MSCP participants, 3 
have prepared a PIP in support of this EIS/EIR.  The PIP is a dynamic document that has 4 
continued to evolve as affected individuals, agencies, organizations, and governmental entities 5 
have been consulted and included in the environmental review process.  It has been reviewed 6 
periodically to ensure that its goals have been met and that the needs of the public and affected 7 
agencies have been addressed.  8 

The PIP has been prepared in accordance with Reclamation's guidelines for developing public 9 
involvement plans (USBR Public Involvement Manual [1980] and USBR Draft NEPA 10 
Handbook, 2000a).  The activities carried out in accordance with the PIP are consistent with and 11 
satisfy the public involvement requirements and policies of NEPA and the Federal CEQ 12 
Guidelines (40 C.F.R. 1500 et. seq.), and CEQA and the California State CEQA Guidelines (14 13 
C.C.R. 15000 et. seq.).  These activities are also consistent with Executive Order 11988, 14 
Floodplain Management, which requires public review of plans or proposals in floodplains.  15 

To date, a number of different outreach activities have been carried out, including compiling 16 
and using mailing lists for distribution of project information; issuing newsletters and press 17 
releases; developing a website containing information about the LCR MSCP; publishing official 18 
notices; and conducting public meetings and hearings.  A summary of these activities is 19 
presented below; additional information on outreach activities is available in the PIP. 20 

An LCR MSCP mailing list has been developed that identifies interested individuals, local 21 
media, community and interest groups, cities and counties, environmental organizations, and 22 
cooperating, responsible, and trustee agencies, and other affected agencies.  As new, interested 23 
parties have been identified, they have been added to the mailing list, which will be kept 24 
current during the course of the process.  Anyone requesting information and/or notice 25 
regarding the LCR MSCP or the environmental review process will be added to the mailing list.  26 
Parties with written requests to be removed from the mailing list will be deleted from it.  Copies 27 
of relevant documents, such as the NOI/NOP for the EIS/EIR and the EIS/EIR, will be 28 
maintained at Reclamation's office in Boulder City, Nevada; the Service's office in Phoenix, 29 
Arizona; and MWD's office in Los Angeles, California.  Copies of the EIS/EIR have been 30 
provided to local libraries in Yuma and Phoenix, Arizona; Boulder City, Henderson, Laughlin, 31 
and Las Vegas, Nevada; and Blythe and Ontario, California.  32 

The media and public have been kept informed about key project milestones, such as the 33 
issuance of draft documents, through periodic newsletters.  Newsletters are intended to explain 34 
technical information or publicize meetings or other key activities.   35 

Information repositories have been established at the offices of Reclamation, the Service, and 36 
Metropolitan and contain materials accessible to the public, including newsletters, reports, and 37 
meeting notices.  Meeting notices and other important documents have been posted to the 38 
website (www.lcrmscp.org), which has been established to make information about the EIS/EIR 39 
process available to a wider audience.  The website includes a description of the LCR MSCP, 40 
current participants, files available to download, meeting schedules, past meeting notes, news 41 
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and interest items, and links to other sites.  Reclamation also maintains LCR MSCP information 1 
and related documents at www.lc.usbr.gov.  This website includes the entire PIP, notices, public 2 
scoping summaries and other information intended to help keep the public informed about the 3 
LCR MSCP.  Each website has a link to the other.  4 

Public notices of EIS/EIR preparation and public hearings to obtain input into the 5 
environmental review process are described in section 1.5, Scoping and Public Involvement.  6 
These notices are included in Appendix B, and scoping summary reports are included in 7 
Appendix C. 8 

A Notice of Availability (NOA) and a Notice of Completion (NOC) were prepared as a 9 
combined notice and distributed to the parties on the mailing list.  These documents published 10 
the fact that the Draft EIS/EIR was completed and available for public review and comment.  11 
Copies of the notices were sent to all parties on the LCR MSCP mailing list.  The NOA/NOC 12 
also was sent to cooperating, responsible, and trustee agencies, published in the Federal 13 
Register, published in local newspapers in the affected areas, and posted on the website.  The 14 
NOA/NOC was filed with the California Office of Planning and Research, as required by 15 
CEQA.  There was a 60-day review period for the public and agencies to review the Draft 16 
EIS/EIR and provide comments.  The review period formally ended on August 18, 2004; 17 
however, comments received within a reasonable timeframe after that date have been 18 
responded to in the Final EIS/EIR.  A news release also announced the availability of the Draft 19 
EIS/EIR.  20 

During the 60-day review period, public hearings were conducted in Phoenix, Arizona; Blythe, 21 
California; and Henderson, Nevada in order to receive public comments on the Draft EIS/EIR, 22 
Draft HCP, Draft BA, and appendices to these documents.  These hearings were held in the 23 
evening to facilitate participation by members of the public, and meetings were held in urban 24 
and rural communities to obtain input from the varied populations that could be affected by the 25 
LCR MSCP.  Copies of these documents were sent out approximately 30 days prior to the public 26 
hearings, which were held on July 20-22, 2004.  Notices of the hearings were published in the 27 
local newspapers and posted on the LCR MSCP website.  Informational handouts were 28 
available that included the LCR MSCP Fact Sheet, map, Summary of Alternatives, and the 29 
Federal Register notice.  Public comment forms were available at the meetings.  No public 30 
comment forms were submitted at the meetings, but written comments were received later.   31 

A summary of the complete comments and responses has been posted on the LCR MSCP 32 
website.  The Final EIS/EIR will be published, distributed, made available in local libraries, and 33 
at the offices of Reclamation, the Service, and state agencies.   34 

The Federal lead agencies will review the Final EIS/EIR and prepare a Record of Decision 35 
(ROD).  If comments are received on the Final EIS/EIR, they will address significant comments 36 
in the ROD.  As the lead agency under CEQA, Metropolitan will independently evaluate and, if 37 
appropriate, certify this EIR and make CEQA findings.   38 

7.2.2 Federal, State, and Local Agency Consultation and Coordination 39 

All Federal, state, and local agencies with interests in managing the water and related resources 40 
of the LCR were contacted early in the development of the Conservation Plan and asked to 41 
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participate in the planning process.  Consequently, the LCR MSCP is a partnership of many 1 
agencies that have been actively involved in the development of the Conservation Plan and 2 
accompanying environmental and regulatory compliance documents.  Other agencies, such as 3 
the Corps, USIBWC, and EPA, were invited to meetings to obtain their input to these 4 
documents.  The LCR MSCP also has involved consultation as required under the ESA and 5 
NHPA.  Federal, state, and local agencies were notified of EIS/EIR milestones through public 6 
notifications and were provided copies of the document to review (refer to section 7.2.1).  They 7 
also were contacted to obtain information regarding projects to include in the cumulative 8 
impacts analysis (Chapter 4), and contacts were made with local planning officials to obtain 9 
information included in the resource-specific analyses contained in Chapter 3.  All necessary 10 
contacts have and will continue to be made.   11 

7.2.3 Tribal Consultation and Coordination 12 

Reclamation, as part of its government-to-government consultation requirements (EO 13084), 13 
contacted Native American tribes within the planning area.  Letters initiating consultation were 14 
sent to all potentially affected tribes informing them of the intent to prepare an EIS/EIR for the 15 
LCR MSCP in June 1999.  A follow-up briefing with the tribes was held in conjunction with the 16 
initial scoping meetings for the EIS/EIR.  Additional meetings were held with each of the on-17 
river tribes in 2000 during supplemental scoping for the EIS/EIR.  A formal consultation 18 
meeting with the on-river tribes was conducted in June 2001 to discuss specific tribal concerns. 19 

In spring 2001, the LCR MSCP met with the tribes to obtain input on the development of the 20 
Conservation Plan and to discuss LCR MSCP issues specific to the tribes.  In addition, the LCR 21 
MSCP offered to provide the tribes with support in developing tribal conservation areas as part 22 
of the LCR MSCP.  The tribes expressed interest, and conservation opportunity reports were 23 
developed for most of the tribes.  In fall 2001, meetings were held with each of the Tribal 24 
Councils to determine further interest in pursuing conservation partnerships.  Follow-up work 25 
has been initiated with each of the tribes. 26 
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10.0 ACRONYMS & GLOSSARY OF TERMS 1 

10.1 ACRONYMS 2 

AAC All-American Canal 3 

ADEQ Arizona Department of Environmental Quality 4 

ADHS Arizona Department of Health Services 5 

ADWR Arizona Department of Water Resources 6 

af acre-feet 7 

afy acre-feet per year 8 

AGFD Arizona Game and Fish Department 9 

AGL above ground level 10 

AGS Arizona Geological Survey 11 

AMM Avoidance and minimization measure 12 

APE Area of Potential Effect 13 

AZPDES Arizona Pollutant Discharge Elimination System 14 

BA Biological Assessment 15 

BACT Best Available Control Technology 16 

BASH Bird-Aircraft Strike Hazards 17 

BCPA Boulder Canyon Project Act 18 

BIA U.S. Bureau of Indian Affairs 19 

BLM U.S. Bureau of Land Management 20 

BLMYFO U.S. Bureau of Land Management Yuma Field Office 21 

BMPs Best Management Practices 22 

BO Biological Opinion 23 

BWC Basic Water Company 24 

CAA Clean Air Act 25 
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CAAQS California Ambient Air Quality Standards 1 

CADHS California Department of Health Services 2 

CAP Central Arizona Project 3 

CARB California Air Resources Board 4 

CCR California Code of Regulations 5 

CDC Centers for Disease Control 6 

CDFG California Department of Fish and Game 7 

CDOC California Department of Conservation 8 

CEQ Council on Environmental Quality 9 

CEQA California Environmental Quality Act 10 

CESA California Endangered Species Act 11 

CFR Code of Federal Regulations 12 

cfs cubic feet per second 13 

CMM Conservation area management measure 14 

CNDDB California Natural Diversity Database 15 

CNEL Community Noise Equivalent Level 16 

CNPS California Native Plant Society 17 

COA Conservation Opportunity Area 18 

COC  Community of Comparison 19 

Corps U.S. Army Corps of Engineers 20 

CRA Colorado River Aqueduct 21 

CRIT Colorado River Indian Tribes 22 

CRWQCB California Regional Water Quality Control Board 23 

CRZ Colorado River Zone 24 

CU Consumptive Use 25 
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CWA Clean Water Act 1 

cy cubic yards 2 

dB decibel, a unit for measuring relative amplitude of sound 3 

dBA A-weighted sound, a measure of sound amplitude which gives greater 4 
weight to the frequencies of sound to which the human ear is most sensitive. 5 

DCP  Desert Conservation Plan 6 

DOF California Department of Finance 7 

DOI U. S. Department of Interior 8 

EA Environmental Assessment 9 

EIR Environmental Impact Report 10 

EIS Environmental Impact Statement 11 

EO Executive Order 12 

EPA U.S. Environmental Protection Agency 13 

ESA Endangered Species Act 14 

ET evapotranspiration 15 

FAA Federal Aviation Administration 16 

GAP Gap Analysis Program 17 

GIS Geographic Information Systems 18 

GLO Government Land Office 19 

HCP Habitat Conservation Plan 20 

I-15 Interstate 15 21 

IBWC International Boundary and Water Commission 22 

IID Imperial Irrigation District 23 

ISC Interim Surplus Criteria 24 

ITA Indian Trust Asset 25 

IFT Interagency Fire Team 26 
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kaf thousand acre-feet 1 

kafy thousand acre-feet per year 2 

kWh kilowatt-hour 3 

LCR lower Colorado River 4 

LCRAS Lower Colorado River Accounting System 5 

LCR MSCP Lower Colorado River Multi-Species Conservation Program 6 

Ldn Day/Night Average Sound Level 7 

Leq a common unit to measure environmental sounds, based on an average level 8 
of sound. 9 

LIM Land Inventory and Monitoring 10 

maf million acre-feet 11 

mafy million acre-feet per year 12 

MAPS Monitor Avian Productivity and Survival 13 

MCAS Marine Corps Air Station 14 

MDAQMD Mojave Desert Air Quality Management District 15 

Metropolitan The Metropolitan Water District of Southern California 16 

mgd million gallons per day 17 

mg/L milligrams/Liter 18 

MRM Monitoring and research measure 19 

MSCP Multi-Species Conservation Program 20 

MSHCP Multi-Species Habitat Conservation Program 21 

msl mean sea level 22 

NA Not applicable 23 

NAAQS National Ambient Air Quality Standards 24 

NAGPRA Native American Graves Protection and Repatriation Act 25 

NBAPC Nevada Bureau of Air Pollution Control 26 
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NBMG Nevada Bureau of Mines and Geology 1 

NBWPC Nevada Bureau of Water Pollution Control 2 

NDEP Nevada Department of Environmental Protection 3 

NDOW Nevada Department of Wildlife 4 

NDWR Nevada Division of Water Resources 5 

NECO Northern and Eastern Colorado Desert Coordinated Management Plan 6 

NEMO Northern and Eastern Mojave Desert Management Plan 7 

NEPA National Environmental Policy Act 8 

NGVD National Geodetic Vertical Datum 9 

NHPA National Historic Preservation Act 10 

NMDGF New Mexico Department of Game and Fish 11 

NNHP Nevada Natural Heritage Program 12 

NIB Northerly International Boundary 13 

NOA  Notice of Availability 14 

NOC Notice of Completion 15 

NOI Notice of Intent 16 

NOP Notice of Preparation 17 

NOx nitrogen oxides 18 

NPDES National Pollutant Discharge Elimination System.   19 

NPS U.S. National Park Service 20 

NRA National Recreation Area 21 

NRCS Natural Resources Conservation Service 22 

NRHP National Register of Historic Places 23 

NRI National Resources Inventory 24 

NRS Nevada Revised Statues 25 
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NWR National Wildlife Refuge 1 

O3 ozone 2 

OHP Office of Historic Preservation 3 

OHV off-highway vehicle 4 

PEIR Program Environmental Impact Report 5 

PIP Public Involvement Plan 6 

PM10 particulate matter less than 10 microns in diameter 7 

ppm parts per million 8 

PPR Present Perfected Right 9 

PRC Public Resources Code 10 

PVID Palo Verde Irrigation District 11 

QSA Quantification Settlement Agreement 12 

Reclamation  U.S. Bureau of Reclamation 13 

RM river mile  14 

ROD Record of Decision 15 

ROI region of influence 16 

RPA Reasonable and Prudent Alternative 17 

RPM Reasonably Prudent Measure 18 

RWQCB Regional Water Quality Control Board 19 

SCS Soil Conservation Service 20 

Service U.S. Fish and Wildlife Service 21 

SHPO State Historic Preservation Officer 22 

SIA Secretarial Implementation Agreement 23 

SIP State Implementation Plan 24 

SHPO State Office of Historic Preservation 25 
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SIB Southerly International Boundary 1 

SLE St. Louis encephalitis 2 

SNPLMA Southern Nevada Public Land Management Act 3 

SNWA Southern Nevada Water Authority 4 

SRA State Recreation Area 5 

SRI Statistical Research, Inc. 6 

SWRCB State Water Resources Control Board 7 

TCP Traditional Cultural Property 8 

TDS Total Dissolved Solids 9 

THPO Tribal Historic Preservation Officer 10 

TMDL Total Maximum Daily Load 11 

TNC The Nature Conservancy 12 

TSS Total Suspended Solids 13 

USACE U.S. Army Corps of Engineers 14 

USBR U.S. Bureau of Reclamation 15 

USC United States Code 16 

USDA U.S. Department of Agriculture 17 

USIBWC International Boundary and Water Commission, United States Section 18 

USFWS U.S. Fish and Wildlife Service 19 

USGS U.S. Geological Survey 20 

VOC Volatile organic compound 21 

WAPA Western Area Power Administration 22 

WEE Western equine encephalitis 23 

Western Western Area Power Administration 24 

WNV West Nile virus 25 
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WWTP Wastewater treatment plant 1 

YEW Yuma East Wetlands Restoration Project 2 

YIA Yuma International Airport 3 

YWW Yuma West Wetlands 4 



10.0 Acronyms and Glossary of Terms 

LCR MSCP Final EIS/EIR – December 2004 10-9 

10.2 GLOSSARY OF TERMS 1 

Accident Potential Zone An Accident Potential Zone is defined for each airport 2 
and is intended to encompass the most critical land 3 
areas (generally the arrival and departure corridors 4 
around the airport).  In APZs due to the greater risk of 5 
an aircraft incident, development is typically 6 
prohibited. 7 

Acre-foot Volume of water (43,560 cubic feet) that would cover 8 
one acre to a depth of one foot. 9 

Adaptive management A method for examining alternative strategies for 10 
meeting measurable biological goals and objectives, 11 
and then if necessary, adjusting future conservation 12 
management actions according to what is learned. 13 

Affected environment Existing biological, physical, social, and economic 14 
conditions of an area subject to change, both directly 15 
and indirectly, as a result of a proposed human action. 16 

Allocation, allotment Refers to a distribution of water through which means 17 
specific persons or legal entities are assigned 18 
individual rights to consume pro rata shares of a 19 
specific quantity of water under legal entitlements.  For 20 
example, a specific quantity of Colorado River water is 21 
distributed for use within each Lower Division State 22 
through an apportionment.  The water available for 23 
consumptive use in that state is further distributed 24 
among water users in that state through the allocation.  25 
An allocation does not establish and entitlement; the 26 
entitlement is normally established by a written 27 
contract with the Unites States government.  28 

Apportionment Refers to the distribution of water available to each 29 
Lower Division state in normal, surplus, or shortage 30 
years, as set forth, respectively, in Articles II (B)(1), II 31 
(B)(2), and II (B)(3) of the Decree in Arizona v. California. 32 

Appropriative rights The right to divert a specified quantity of water at a 33 
specified point of diversion for reasonable and 34 
beneficial uses at a specified place of use for a specified 35 
manner of use.  Appropriative rights are generally 36 
“first-in-time, first-in-right”; that is, one appropriative 37 
right has priority over appropriative rights established 38 
later. 39 
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Backwater A relatively small, generally shallow area of a river 1 
with little or no current. 2 

Best Management Practice Any program, technology, process, siting criterion, 3 
operating method, measure, or device that controls, 4 
prevents, removes, or reduces pollution. 5 

Biological assessment To facilitate compliance with section 7(a)(2), Federal 6 
agencies must prepare a BA, pursuant to section 7(c)(1) 7 
that identifies the likely effects of the Federal action on 8 
threatened and endangered species.   9 

Biological opinion Document stating the U.S. Fish and Wildlife Service’s 10 
opinion as to whether a Federal action is likely to 11 
jeopardize the continued existence of a threatened or 12 
endangered species or result in the destruction or 13 
adverse modification of critical habitat.  14 

Candidate species Plant or animal species not yet officially listed as 15 
threatened or endangered under the ESA, but which is 16 
undergoing status review by the Service. 17 

Class I inventory survey A literature search conducted to characterize the 18 
potential conservation areas in terms of known cultural 19 
resources and the nature, location and adequacy of 20 
previous cultural resource studies.  A Class II survey 21 
would extend to a field sampling of the conservation 22 
areas, and a Class III survey would involve a 100 23 
percent field survey. 24 

CNEL Community Noise Equivalent Level, a measure of the 25 
cumulative noise exposure in a community, with a 5 26 
dB penalty added to evening (7:00 P.M. to 10:00 P.M.) 27 
and a 10 dB addition to nocturnal (10:00 P.M. to 7:00 28 
A.M.) noise levels. 29 

Colorado River Basin The drainage basin of the Colorado River in the United 30 
States. 31 

Consumptive use The total water diversions from the Colorado River, 32 
less return flows to the river. 33 

Contractors Contractors consist of the Federal government, states, 34 
Indian tribes, and various public and private entities 35 
that are recognized under the Decree, hold a Section 5 36 
Contract with the Secretary, or have a Secretarial 37 
reservation of water. Those who hold entitlements to 38 
Colorado River water are referred to as Contractors.    39 
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Covered species Those species addressed in the LCR MSCP 1 
conservation plan for which conservation measures 2 
would be implemented and for which authorization for 3 
take is being requested under section 10 of the ESA. 4 

Critical habitat Specific areas with physical or biological features 5 
essential to the conservation of a listed species and that 6 
may require special management considerations or 7 
protection.  These areas have been legally designated 8 
via Federal Register notices. 9 

Cultural resource Building, site, district, structure, or object significant in 10 
history, architecture, archeology, culture, or science. 11 

dB decibel, a unit for measuring relative amplitude of 12 
sound 13 

dBA A-weighted sound, a measure of sound amplitude 14 
which gives greater weight to the frequencies of sound 15 
to which the human ear is most sensitive. 16 

Designated groundwater basins Basins where permitted groundwater rights approach 17 
or exceed the estimated average annual recharge and 18 
where the water resources are being depleted or 19 
require additional administration. 20 

Endangered species A species or subspecies whose survival is in danger of 21 
extinction throughout all or a significant portion of its 22 
range. 23 

Endangered Species Act The Endangered Species Act (ESA) of 1973 (16 U.S.C. 24 
1531-1544), as amended, under section 9, provides for 25 
the prohibition of “take” of any fish or wildlife species 26 
listed as threatened or endangered under the ESA 27 
unless specifically authorized by regulation. 28 

Entitlement Refers to an authorization to beneficially consume 29 
Colorado River water pursuant to (1) a decreed right, 30 
(2) a contract with the United States through the 31 
Secretary of the Interior, or (3) a Secretarial reservation 32 
of water. 33 

Flow Volume of water passing a given point per unit of time 34 
expressed in cfs. 35 

 Peak flow – Maximum instantaneous flow in a specified 36 
period of time. 37 
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 Return flow – Portion of water previously diverted from 1 
a stream and subsequently returned to that stream or 2 
to another body of water. 3 

Full Domestic Surplus determination A water supply determination made by the Secretary 4 
that governs the amount of water available for 5 
consumptive use by the Lower Division states for a 6 
specific calendar year.  Under a Full Domestic Surplus 7 
determination the amount of water available to 8 
domestic water users and specifically to Metropolitan, 9 
SNWA and domestic users in the State of Arizona is 10 
greater than the amount that would be available under 11 
a Normal determination. 12 

Full pool Volume of water in a reservoir at maximum design 13 
elevation. 14 

Gaging station Specific location on a stream where systematic 15 
observations of hydrologic data are obtained through 16 
mechanical or electrical means. 17 

Habitat Conservation Plan Per section 10(a)(2)(A) of the ESA, a Habitat 18 
Conservation Plan (HCP) is a planning document that 19 
is a mandatory component of an incidental take permit 20 
application.  An HCP specifies, among other things, the 21 
impacts that are likely to result from the taking and the 22 
measures the permit applicant will undertake to 23 
minimize and mitigate such impacts. 24 

Headwater The source and upper part of a stream. 25 

Impaired water body An “impaired” water body is defined under section 26 
303(d) of the CWA.  These are identified stream 27 
segments and water bodies where constituent 28 
concentrations “impair” the designated beneficial uses 29 
of the water body.   30 

Important Farmland As defined by the USDA NRCS (formerly the Soil 31 
Conservation Service), Important Farmlands include 32 
Prime Farmland, Unique Farmland, Farmland of 33 
Statewide Importance, and Farmland of Local 34 
Importance.  The categorization of farmland is 35 
based upon a soil classification system which accounts 36 
for the physical and chemical characteristics of the land 37 
and the suitability of the land for producing crops.  38 
Important Farmlands are afforded special protection 39 
due to their importance to agricultural production. 40 
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Incidental take “Incidental take” is defined by the ESA as take that is 1 
“incidental to, and not the purpose of, the carrying out 2 
of an otherwise lawful activity” (50 CFR 17.22 and 3 
17.32). 4 

Indian Trust Assets Indian Trust Assets “are ‘legal interests’ in ‘assets’ held 5 
in ‘trust’ by the Federal Government for Federally 6 
recognized Indian tribes or individual Indians.” 7 

Kilowatt  hour (kWh) One thousand watt-hours of electrical energy. 8 

Lacustrine habitat Habitat associated with lakes. 9 

Land cover type A classification system to describe vegetation and other 10 
habitat types (e.g., cotton-wood willow, honey 11 
mesquite type III, marsh, etc.). 12 

Law of the River As applied to the Colorado River, a combination of 13 
Federal and state statutes, interstate compacts, court 14 
decisions and decrees, Federal contracts, an 15 
international treaty with Mexico, and formally 16 
determined operating criteria. 17 

Ldn The Day/Night Average Sound Level (Ldn) is 18 
essentially the same as CNEL, with the exception that 19 
the evening time period is dropped and all occurrences 20 
during this 3-hour period are grouped into the daytime 21 
period. 22 

Lead agency A lead agency is an agency initiating and overseeing 23 
the preparation of an environmental impact report or 24 
environmental impact statement.  For this project, 25 
Reclamation and the Service are the lead agencies for 26 
compliance with NEPA, and Metropolitan is the lead 27 
agency for compliance with CEQA.   28 

Lee Ferry A reference point marking division between the Upper 29 
and Lower Colorado River Basins.  The point is located 30 
in the mainstream of the Colorado River 1 mile below 31 
the mouth of the Paria River in Arizona. 32 

Lee’s Ferry Location of Colorado River crossings (1873 to 1928) 33 
and site of the USGS stream gage above the Paria River 34 
confluence. 35 

Leq Leq is an energy-equivalent sound/noise descriptor 36 
that is described in terms of an average level that has 37 
the same acoustical energy as the summation of all the 38 
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time-varying events. The most common averaging 1 
period is hourly, but Leq can describe any series of 2 
noise events of arbitrary duration. 3 

Lower Basin The part of the Colorado River watershed below Lee 4 
Ferry, Arizona; covers parts of Arizona, California, 5 
Nevada, New Mexico, and Utah. 6 

Lower Colorado River Accounting A method that estimates and distributes consumptive 7 
System  use by vegetation to water users along the LCR. 8 

Lower Division A division of the Colorado River system that includes 9 
the states of Arizona, Nevada, and California. 10 

Lower Division states Arizona, California, and Nevada as defined by Article 11 
II of the Colorado River Compact of 1922. 12 

Mean sea level The average height of the sea surface for all stages of 13 
the tide, serving as the reference surface for all 14 
altitudes in atmospheric studies. 15 

Minute 242 Minute 242, August 30, 1973, of the United States 16 
Section, International Boundary and Water 17 
Commission, pursuant to the 1944 Water Treaty.  18 
Similar to an amendment. 19 

Monotypic In taxonomy, having only one subordinate unit, as a 20 
genus with a single species. 21 

National Register of Historic Places The nation's official list of cultural resources worthy of 22 
preservation. Authorized under the National Historic 23 
Preservation Act of 1966, the National Register is part 24 
of a national program to coordinate and support public 25 
and private efforts to identify, evaluate, and protect 26 
our historic and archeological resources. Properties 27 
listed in the Register include districts, sites, buildings, 28 
structures, and objects that are significant in American 29 
history, architecture, archeology, engineering, and 30 
culture. 31 

Normal determination A water supply determination made by the Secretary 32 
that governs the amount of water available for 33 
consumptive use by the Lower Division states for a 34 
specific calendar year.  Under a Normal determination 35 
consumptive use within the Lower Division states is 36 
limited to 7.5 MAF.   37 

Piscivorous Habitually feeding on fish. 38 
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PM10 Particulate matter less than 10 microns in mean 1 
diameter. 2 

Present Perfected Right With respect to the Colorado River, a water right 3 
exercised by the actual diversion of a specific quantity 4 
of water, prior to June 25, 1929, the effective date of the 5 
Boulder Canyon Project. 6 

Priority A ranking with respect to diversion of water relative to 7 
other water users. 8 

Reach A specified segment of a stream, channel, or other 9 
water conveyance. For the purposes of the LCR MSCP 10 
analysis, the planning area is divided into seven 11 
reaches, defined by water surface elevations and river 12 
miles.  13 

Riparian Of, on, or pertaining to the bank of a river, pond, or 14 
lake. 15 

River mile River miles are numbered along the thalweg of the 16 
LCR channel south to north starting with RM 0.0 at the 17 
Southerly International Border (SIB) with Mexico. 18 
Backwaters are identified by river mile by using the 19 
first letter of the state the backwater is located in 20 
(Arizona, California, or Nevada) and the river mile 21 
distance from the SIB to the point of connection 22 
between the backwater and the river (e.g., C60.7). Dam 23 
locations are noted at their respective river miles. 24 

River stage Water surface elevation above a datum.   25 

Salinity A term used to refer to the dissolved minerals in water 26 
also referred to as total dissolved solids. 27 

Section 10(a)(1)(B) permit Section 10(a)(1)(B) of the ESA authorizes the Service to 28 
issue non-Federal entities a permit for the incidental 29 
take of endangered and threatened wildlife species.  30 
This permit allows the non-Federal entity to proceed 31 
with an activity that is legal in all other respects, but 32 
that results in the “incidental to, and not the purpose 33 
of, the carrying out of an otherwise lawful activity.” 34 

Secretary Secretary of the Interior 35 

Sediment Unconsolidated solid material that comes from 36 
weathering of rock and is carried by, suspended in, or 37 
deposited by water or wind. 38 



10.0  Acronyms and Glossary of Terms 

10-16 LCR MSCP Final EIS/EIR – December 2004 

Seral Relating to a series of biological communities 1 
succeeding one another in the biotic development of an 2 
area. 3 

Structural types As used in the classification of vegetation along the 4 
LCR, “structural type” is based on the prevalence of 5 
vegetation in different layers or height categories.  6 
Roman numerals I through VI are used to distinguish 7 
six structural types that range from dense forest to 8 
open shrublands, and variations in between. 9 

Take As defined by the ESA, “take” means to harass, harm, 10 
pursue, hunt, shoot, wound, kill, trap, capture, or 11 
collect, or to attempt to engage in any such conduct (16 12 
U.S.C. section 1531[18]).   13 

Threatened species A species or subspecies that is likely to become 14 
endangered in the foreseeable future.  15 

Total dissolved solid A measure of the inorganic or mineral content of 16 
water, commonly expressed in milligrams per liter. 17 

Tributary River or stream flowing into a larger river or stream. 18 

Upper Basin The part of the Colorado River watershed above Lee 19 
Ferry, Arizona that covers parts of Arizona, Colorado, 20 
New Mexico, Utah, and Wyoming. 21 

Waters of the U.S. Per the Clean Water Act, “Waters of the U.S.” include: 22 
(1) all waters which may be susceptible to use in 23 
interstate or foreign commerce; (2) all interstate waters 24 
including interstate wetlands; (3) all other waters such 25 
as intrastate lakes rivers, streams (including 26 
intermittent streams), mud flats, sandflats, wetlands, 27 
sloughs, prairie potholes, wet meadows, playa lakes, or 28 
natural ponds, the use, degradation or destruction of 29 
which could affect interstate or foreign commerce 30 
including any such waters; (4) all impoundments of 31 
waters otherwise defined as waters of the United 32 
States; (5) tributaries of waters identified in this 33 
section; (6) the territorial seas; and (7) wetlands 34 
adjacent to waters (other than waters that are 35 
themselves wetlands) identified in this section. 36 

Watershed The drainage area upstream of a specified point on a 37 
stream. 38 
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Williamson Act The Williamson Act is a voluntary, locally 1 
administered program in California that offers reduced 2 
property taxes on lands that have enforceable 3 
restrictions on their use via contracts between 4 
individual land owners and local governments.   5 

Xeric habitats  Habitats characterized by minimal water. 6 
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12.0 INDEX 1 

An index for this document was not generated because most of the key terms are used 2 
frequently throughout the document.  The Table of Contents provides the best index for 3 
locating information. 4 
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Chapter 1 1 

Introduction 2 

1.1 Background 3 

The Colorado River Basin encompasses approximately 244,000 square miles located in 4 
portions of seven states (i.e., Arizona, California, Colorado, Nevada, New Mexico, Utah, 5 
and Wyoming—collectively referred to as the Basin States1).  The Colorado River starts 6 
in the Rocky Mountains and traverses more than 1,400 miles to its terminus in the delta 7 
regions of the upper Gulf of California (Sea of Cortez) in Mexico.  The Colorado River 8 
provides the water supply for over 25 million people and about 3.5 million acres of 9 
agricultural lands in the United States and Mexico (Water Education Foundation 2001).  10 
A significant amount of the water demand (particularly for municipal use) is physically 11 
located outside the Colorado River Basin and is served by transbasin diversions and 12 
conveyances.  Collectively, hydroelectric generation facilities in the Colorado River 13 
Basin can provide about 12 billion kilowatt hours of energy annually. 14 

The Colorado River also serves as a significant source of water for recreational and 15 
environmental resources in the Basin States.  The riverine corridor and associated 16 
historical floodplain compose a significant portion of the remaining aquatic, marsh, and 17 
riparian habitat that is vital to many different resident and migratory species. 18 

The Colorado River Compact of 1922 divided the Colorado River into Upper and Lower 19 
Divisions and Upper and Lower Basins.  The Upper Division States are Colorado, New 20 
Mexico, Utah, and Wyoming, and the Lower Division States are Arizona, California, and 21 
Nevada.  The Lower Basin extends from Lee Ferry to the Southerly International 22 
Boundary (SIB) and is generally referred to as the lower Colorado River (LCR) (see 23 
Figure 1-1).  Hoover Dam is the northernmost U.S. Department of the Interior, Bureau of 24 
Reclamation (Reclamation) facility on this portion of the river.  LCR operations are 25 
determined by various laws, treaties, and court decisions collectively referred to as The 26 
Law of the River (see Appendix A).  The Law of the River includes, but is not limited to, 27 
the Colorado River Compact of 1922, the Boulder Canyon Project Act of 1928, the 28 

                                                      
1 As defined in the Colorado River Compact of 1922, the phrase Lower Basin describes the geographic area where 
waters naturally drain in the Colorado River below Lee Ferry, approximately 1 mile downstream from the 
confluence of the Paria River (the Lower Basin includes portions of Arizona, California, and Nevada); Upper Basin 
describes the area upstream of the Paria River (the Upper Basin includes portions of Arizona, Colorado, New 
Mexico, Utah, and Wyoming).  As defined in the Colorado River Compact of 1922, the phrase Lower Division 
States (or Lower Division) used in this document refers to Arizona, California, and Nevada, and Upper Division 
States (or Upper Division) refers to Colorado, New Mexico, Utah, and Wyoming. 



  Introduction

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Habitat Conservation Plan 

 
1-2 

December 2004

J&S 00450.00

 

California Seven Party Agreement of 1931, the Utilization of Waters of the Colorado and 1 
Tijuana Rivers and of the Rio Grande—Treaty between the United States of America and 2 
Mexico, dated February 3, 1944 (1944 Water Treaty), the Upper Colorado River Basin 3 
Compact of 1948, the 1956 Colorado River Storage Project Act, the Supreme Court 4 
Decree of 1964 in Arizona v. California (376 U.S. 340) (Decree), and the Colorado River 5 
Basin Project Act of 1968.  The Law of the River encompasses discretionary and 6 
nondiscretionary actions by Reclamation, acting for the Secretary of the Interior 7 
(Secretary) in her role as watermaster, related to its operation and maintenance (O&M) of 8 
the LCR. 9 

In 1967, the Yuma clapper rail, an endemic bird of the LCR, was listed as endangered 10 
under the precursor to the Federal Endangered Species Act (ESA).  In 1980, the bonytail, 11 
a native fish of the LCR, was listed as endangered under the ESA.  In 1991, the razorback 12 
sucker, a native fish of the LCR, was listed as endangered.  In 1994, areas of the LCR 13 
were designated as critical habitat for these two endangered fish species.  In 1995, the 14 
southwestern willow flycatcher, a native bird of the LCR region, was listed as 15 
endangered.  The U.S. Fish and Wildlife Service (USFWS) proposed critical habitat for 16 
the southwestern willow flycatcher including areas in the Lower Colorado River Multi-17 
Species Conservation Program (LCR MSCP) planning area on October 12, 2004. 18 

In 1995, U.S. Department of the Interior agencies; water, power, and wildlife resources 19 
agencies from Arizona, California, and Nevada; Native American tribes; environmental 20 
interests; and recreational interests agreed to form a partnership to develop and 21 
implement a long-term endangered species compliance and management program for the 22 
historical floodplain of the LCR.  To facilitate the development of an ecosystem-based 23 
habitat conservation plan (HCP) and coordination with the various LCR MSCP Federal 24 
partners, the Director of the USFWS designated the LCR MSCP Steering Committee as 25 
the Ecosystem Conservation Recovery Implementation Team for the LCR.  The parties 26 
designated the program the LCR MSCP.  The potentially affected parties and other 27 
interested parties established a public process for developing the required documents and 28 
plans.  Various public agencies and other non-governmental groups have participated, at 29 
their discretion and at various times, in developing the various components of the LCR 30 
MSCP. 31 

Reclamation issued a final biological assessment (BA) for LCR O&M from Lake Mead 32 
to the SIB in August 1996 (Bureau of Reclamation 1996).  That BA served two purposes:  33 
as documentation for the ESA section 7 consultation between Reclamation and the 34 
USFWS for discretionary operations of the LCR and as a reference for development and 35 
implementation of the LCR MSCP by LCR stakeholders pursuant to ESA section 7 (for 36 
Federal actions) and ESA section 10(a)(1)(B) (for non-Federal actions).  On April 30, 37 
1997, the USFWS issued its final biological opinion (BO) (U.S. Fish and Wildlife 38 
Service 1997) (1997 BO).  The 1997 BO identified Reclamation’s participation in 39 
developing the LCR MSCP as the long-term plan to address the impacts of Reclamation’s 40 
continued O&M activities on the LCR.  Consultation on the 1997 BO was reinitiated at 41 
Reclamation’s request in March 2002, and another BO was issued by the USFWS in 42 
April 2002 (U.S. Fish and Wildlife Service 2002a) (2002 BO).  This BO identified minor 43 
modifications to the provisions of the 1997 BO and extended ESA coverage for 44 
Reclamation’s discretionary actions on the LCR for 3 years to April 30, 2005. 45 
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LCR MSCP participants and stakeholders now seek to establish a long-term framework 1 
for compliance with the ESA for ongoing, proposed, and potential future projects.  At 2 
present, compliance with ESA is achieved on a project-by-project and species-by-species 3 
basis.  The LCR MSCP is a partnership responding to the need to balance the legal use of 4 
LCR water resources and the conservation of threatened and endangered species and their 5 
habitats in compliance with the ESA.  The Steering Committee will operate, as defined 6 
under the Funding and Management Agreement (FMA) that has been prepared among 7 
Federal, state, local, and tribal parties, and will provide oversight to the LCR MSCP 8 
Program Manager (Program Manager)  (see Exhibit A).  The Program Manager is the 9 
position to be established by Reclamation, as described in the FMA, that will be 10 
responsible for implementing the LCR MSCP. 11 

1.2 LCR MSCP Goal 12 

The overall goal of the LCR MSCP is to develop and implement a plan that will: 13 

 conserve habitat and work toward the recovery of threatened and endangered species, 14 
as well as reduce the likelihood of additional species being listed; 15 

 accommodate present water diversions and power production and optimize 16 
opportunities for future water and power development, to the extent consistent with 17 
the law; and 18 

 provide the basis for incidental take authorizations. 19 

1.3 Purpose and Need for the LCR MSCP HCP and 20 

Regulatory Context 21 

1.3.1 Need for the LCR MSCP HCP 22 

Section 9(a)(1)(B) of the ESA prohibits the take by any person of any listed endangered 23 
fish or wildlife species, and section 9(a)(1)(G) of the ESA prohibits the take of any listed 24 
threatened fish or wildlife species in violation of any regulation promulgated by the 25 
USFWS.  The ESA prohibits the take of listed endangered or threatened fish or wildlife 26 
species by any person unless otherwise specifically authorized or permitted, pursuant to 27 
the provisions of section 7 or section 10(a)(1)(B) of the ESA.  The take prohibition for 28 
listed plants is more limited than for listed fish and wildlife.  Under section 9(a)(2)(B) of 29 
the ESA, endangered plants are protected from removal, reduction to possession, and 30 
malicious damage or destruction in areas that are under Federal jurisdiction.  Section 31 
9(a)(2)(B) of the ESA also provides protection to plants from removal, cutting, digging 32 
up, damage, or destruction where the action takes place in violation of any state law or 33 
regulation or in violation of a state criminal trespass law.  Thus, the ESA does not 34 
prohibit the incidental take of Federally listed plants on private or other non-Federal 35 
lands unless the take or action resulting in take requires Federal authorization or is in 36 
violation of state law.  The section 7(a)(2) prohibition against jeopardy, however, applies 37 
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to plants, and the USFWS may not issue a section 10(a)(1)(B) incidental take permit if 1 
the issuance of that permit would result in jeopardy to a listed plant species. 2 

Private individuals, corporations, state or local governments, or other non-Federal entities 3 
who wish to conduct otherwise lawful activities that might incidentally take a listed 4 
species must first obtain an incidental take permit from the USFWS.  A non-Federal 5 
entity is required to develop an HCP in order to be granted an incidental take permit 6 
under section 10(a)(1)(B) of the ESA.  Under the ESA section 10(a)(2)(A) and USFWS 7 
section 10 regulations (50 Code of Federal Regulations [C.F.R.] §17.22(b)(1)), the permit 8 
application and the HCP submitted in support of the incidental take permit application 9 
must detail the following information: 10 

 a complete description of the activity sought to be authorized; 11 

 the common and scientific names of species sought to be covered by the permit, as 12 
well as the number, age, and sex of such species, if known; 13 

 the impact that will likely result from such taking; 14 

 what steps the applicant will take to monitor, minimize, and mitigate such impacts; 15 

 the funding that will be available to implement such steps; 16 

 the procedures to be used to deal with unforeseen circumstances; 17 

 what alternative actions to such taking the applicant considered and the reasons why 18 
such alternatives are not proposed to be used; and 19 

 such other measures that the Regional Director of the USFWS may require as being 20 
necessary or appropriate for purposes of the plan. 21 

This HCP is intended to meet all the regulatory requirements necessary for the USFWS to 22 
issue a section 10(a)(1)(B) permit to allow incidental take of threatened and endangered 23 
species affected by specified non-Federal agency activities (covered activities) within the 24 
LCR MSCP planning area (see description of the LCR MSCP planning area under 25 
section 1.4.1, “Geographic Scope,” and Chapter 2, “Description of Covered Activities”). 26 

The LCR MSCP Permit Applicants (Applicants) (see Table 1-1) are submitting this HCP 27 
to the USFWS as part of the application package for an incidental take permit under 28 
section 10(a)(1)(B) of the ESA (16 U.S.C. §1539).  Additional permittees may be added 29 
by certificates of inclusion after the final permit has been issued2.  The permit is to 30 
address the incidental take of Federally listed species and other nonlisted covered species 31 
associated with the Applicants’ ongoing and future activities (listed in Chapter 2) along 32 
the LCR.  The issuance of a permit to the Applicants would authorize under the ESA the 33 
incidental take of listed species resulting from the Applicants’ otherwise lawful activities 34 
described in Chapter 2 pursuant to section 10(a)(1)(B) of the ESA of 1973, as amended.   35 

The LCR MSCP Conservation Plan as described in Chapter 5 of this HCP provides 36 
measures to avoid, minimize, and mitigate, to the maximum extent practicable, the 37 

                                                      
2 Appendix G provides a list of water contractors in Arizona, California, and Nevada with entitled rights to Colorado 
River water.  The LCR MSCP provides coverage for each state’s full entitlement in addition to surplus.  The water 
contractors listed in Appendix G that are currently not included as Applicants may become permittees to the section 
10(a)(1)(B) permit in accordance with the provisions of the FMA. 
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potential effects from covered activities on listed and other covered species and their 1 
habitat and to ensure that incidental take of listed species will not appreciably reduce the 2 
likelihood of the survival and recovery of the species in the wild.  If the permit is granted, 3 
the Applicants will ensure sufficient funding to implement the LCR MSCP, as required 4 
under section 10(a)(1)(B) of the ESA. 5 

Table 1-1.  Endangered Species Act Section 10(a)(1)(B) Permit Applicants 6 
Covered under the LCR MSCP  7 

Permit Applicants3 Covered under the LCR MSCP  

Arizona 

Arizona Department of Water Resources 

Arizona Game & Fish Department 

Arizona Power Authority 

Central Arizona Water Conservation District  

Mohave County Water Authority 

North Gila Valley Irrigation and Drainage District 

Salt River Project Agricultural Improvement and Power District 

Wellton-Mohawk Irrigation and Drainage District 

Yuma County Water Users Association 

Yuma Mesa Irrigation and Drainage District 

Yuma Irrigation District 

California 

Bard Water District 

Coachella Valley Water District 

Colorado River Board of California 

Imperial Irrigation District 

The Metropolitan Water District of Southern California 

Palo Verde Irrigation District 

San Diego County Water Authority 

Southern California Public Power Authority 

                                                      
3 This list includes additional Applicants whose applications for an incidental take permit have been submitted to the 
USFWS since the publication of the draft LCR MSCP documents.  Inclusion of additional applicants has not added 
new covered activities or modified the scope of such covered activities. Accordingly, the effects of the covered 
activities of all such additional Applicants, for which take coverage is being sought, have been fully evaluated in 
both the draft and final versions of the LCR MSCP HCP and EIS/EIR. 
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Permit Applicants3 Covered under the LCR MSCP  

Nevada 

Basic Water Company 

Colorado River Commission of Nevada 

Nevada Department of Wildlife 

Southern Nevada Water Authority 
 1 

1.3.2 Relationship between LCR MSCP HCP and  2 

LCR MSCP BA 3 

The Applicants (see Table 1-1) and Reclamation have developed conservation measures 4 
for species and their habitats designed to achieve specific species goals for minimizing 5 
and mitigating impacts on HCP-covered species (see description of covered species 6 
below).  Reclamation has prepared the LCR MSCP BA as a companion document to the 7 
LCR MSCP HCP in compliance with section 7 of the ESA to address specified Federal 8 
agency activities (“covered actions”) associated with ongoing operations and 9 
maintenance of the LCR and specific activities proposed by the National Park Service 10 
(NPS), the Bureau of Indian Affairs (BIA), the USFWS, the Western Area Power 11 
Administration (Western), and the Bureau of Land Management (BLM). 12 

This LCR MSCP HCP describes the LCR MSCP Conservation Plan (see Chapter 5) that 13 
provides long-term mitigation to offset incidental take of listed threatened and 14 
endangered species resulting from covered activities along the LCR as discussed in 15 
Chapter 2.  In addition, the LCR MSCP Conservation Plan provides for conservation of 16 
covered species to address all Federal actions along the LCR described in Chapter 2 of 17 
the LCR MSCP BA.  The covered activities addressed in the LCR MSCP HCP and the 18 
LCR MSCP BA are divided into flow-related and non-flow-related activities.  Although 19 
the effects on covered species of non-flow-related activities by non-Federal and Federal 20 
agencies could be distinguished and are addressed separately in the LCR MSCP HCP and 21 
LCR MSCP BA, as discussed more fully within the LCR MSCP BA the effects on 22 
covered species of flow-related activities could not be distinguished between Federal and 23 
non-Federal components.  Hence, both the LCR MSCP HCP and LCR MSCP BA address 24 
the same flow-related covered activities.4 Many of the Federal actions on the LCR are 25 
nondiscretionary; see Section 2.1.1 for a discussion of the relationship between non-26 
Federal covered activities and Federal nondiscretionary actions. 27 

This LCR MSCP HCP includes conservation measures for nonlisted species, thereby 28 
providing early protection for species not listed at the time the LCR MSCP HCP was 29 
developed, and the LCR MSCP is seeking no-surprises assurances for these species (see 30 
Chapter 8, “Assurances”).  In addition to conservation measures to minimize and mitigate 31 
incidental take of listed species that may result from non-Federal and Federal covered 32 

                                                      
4 Based on ESA compliance completed in January 2001, there is one distinction to the coverage addressed in the 
LCR MSCP HCP and the LCR MSCP BA related to proposed changes in points of diversion of LCR water.  See 
discussion at Section 4.2 of this HCP and Chapter 2 and Table 2-13 of the LCR MSCP BA. 
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activities, the LCR MSCP Conservation Plan in Chapter 5 of the LCR MSCP HCP 1 
includes conservation measures that will contribute to the recovery of listed species and 2 
reduce the likelihood for future listing of nonlisted species. 3 

In summary, the LCR MSCP Conservation Plan, as described in Chapter 5 of this 4 
document, has been designed as a robust approach to covered species conservation that 5 
addresses all adverse effects on covered species that may result from any and all non-6 
Federal and Federal actions, projects, and activities described in Chapter 2 of this LCR 7 
MSCP HCP and Chapters 2 and 3 of the companion LCR MSCP BA. 8 

1.3.3 Relationship with the 1997 and 2002 9 

Biological Opinions 10 

The LCR MSCP Steering Committee has overseen the development of this LCR MSCP 11 
HCP and the companion LCR MSCP BA to comply with ESA section 10(a)(1)(B) and 12 
section 7, respectively.  With the approval of the LCR MSCP and issuance of the section 13 
10(a)(1)(B) incidental take permit and section 7 BO in response to the LCR MSCP HCP 14 
and LCR MSCP BA, these new authorizations will supersede the 2002 BO.  When the 15 
new BO on the LCR MSCP takes effect, the following obligations of Reclamation under 16 
the 1997 BO and 2002 BO will continue. 17 

 If any of the 1,400 acres of southwestern willow flycatcher habitat acquired and 18 
protected under the provisions of the 1997 BO Reasonable and Prudent Alternative 19 
(RPA) 5 should lose its protected status in the future, the affected habitat acreage will 20 
be replaced by southwestern willow flycatcher habitat created under the LCR MSCP. 21 

 Completion and ongoing maintenance of native fish impoundments by Reclamation 22 
that were a condition of the 1997 BO RPA 3, as amended by the 2002 BO, will be 23 
included under the LCR MSCP. 24 

1.3.4 Relationship with the 2001 Biological 25 

Opinion 26 

In 2001, Reclamation and USFWS completed section 7 consultation regarding potential 27 
effects to Yuma clapper rail, southwestern willow flycatcher, bonytail, and razorback 28 
sucker from an annual change in point of diversion totaling 400,000 afy and 29 
implementation of specific surplus guidelines through year 2016.  The 2001 BO will not 30 
be superseded by the LCR MSCP; however, as described in Section 2.3.2 and 4.2, the 31 
400,000 af annual change in point of diversion is being included for coverage under the 32 
LCR MSCP as part of the total potential 1.574 million acre-feet per year (mafy) change 33 
in points of diversion.  Accordingly, the following conservation measures identified in 34 
the 2001 BO, when implemented by Reclamation in accordance with the requirements of 35 
the LCR MSCP HCP, will also be counted as LCR MSCP conservation measure 36 
requirements: 37 

 funding and support for razorback sucker studies at Lake Mead beyond 2005; 38 
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 rearing and stocking of 20,000 razorback suckers between Parker and Imperial Dams 1 
(Reaches 4 and 5); 2 

 restoration or creation of 44 acres of backwaters as habitat for native fish; 3 

 $50,000 in funding to provide for the capture of wild-born bonytail from Lake 4 
Mohave; 5 

 monitoring of 372 acres of existing occupied southwestern willow flycatcher habitat; 6 
and  7 

 restoration and maintenance of 372 acres of southwestern willow flycatcher habitat. 8 

1.3.5 Relationship between the LCR MSCP HCP 9 

and Other Federal and State Regulations 10 

Federal and California agencies have prepared a joint LCR environmental impact 11 
statement/environmental impact report (EIS/EIR) in compliance with the: 12 

 National Environmental Policy Act (NEPA) for issuance of the section 10(a)(1)(B) 13 
permit by the USFWS and implementation of the LCR MSCP by Reclamation and 14 

 California Environmental Quality Act (CEQA) for implementation of the LCR 15 
MSCP by the California agencies. 16 

The LCR MSCP provides ESA compliance for implementation of covered activities by 17 
non-Federal and Federal partners.  Implementation of covered activities, however, may 18 
require compliance with other appropriate Federal and state laws and regulations, 19 
including, but not limited to, the Clean Water Act, Fish and Wildlife Coordination Act 20 
(FWCA), Migratory Bird Treaty Act (MBTA), NEPA, and CEQA (with respect to 21 
participating California agencies).  Compliance with these laws and regulations may 22 
include mitigation in addition to that provided in the LCR MSCP. 23 

1.3.6 Conservation Initiatives for the Colorado 24 

River 25 

Over the past decade, significant species and habitat conservation initiatives have been 26 
developed throughout the Colorado River Basin.  In the Upper Colorado River Basin, the 27 
U.S. Department of the Interior, Colorado, New Mexico, Utah, Wyoming, water users, 28 
power customers, and environmental groups developed recovery programs for several 29 
native endangered fish species (i.e., the Upper Colorado River Recovery Implementation 30 
Program and the San Juan River Recovery Implementation Program).  The U.S. 31 
Department of the Interior is engaged in the Glen Canyon Adaptive Management 32 
Program, pursuant to the Grand Canyon Protection Act of 1992.  This Act required the 33 
Secretary to complete an EIS evaluating alternative operating criteria, consistent with 34 
existing law, that would determine how Glen Canyon Dam would be operated to both 35 
meet the purposes for which the dam was authorized and to meet the goals for protection 36 
of Glen Canyon National Recreation Area and Grand Canyon National Park.  Local, 37 
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state, and Federal interests in the Las Vegas metropolitan region completed and are 1 
presently implementing a regional multiple species HCP for the Mojave Desert in Clark 2 
County, Nevada, that addresses terrestrial species and habitats common to Clark County 3 
and the Lake Mead and Lake Mohave portions of the Colorado River.  Binational efforts 4 
are underway to address species conservation and the ecological condition of the 5 
Colorado River and its delta in Mexico.  Efforts by state and Federal agencies to restore 6 
native fish species to the river and the large reservoirs in the LCR have been ongoing 7 
since the early 1990s. 8 

The National Fish and Wildlife Foundation’s Partners in Flight program has resulted in 9 
the development of ecoregion-based bird conservation plans, primarily focused on the 10 
management and conservation of the nation’s neotropical migratory bird species.  In the 11 
Partners in Flight plans developed for Arizona, California, and Nevada, recognition is 12 
given to the ecological value and importance of the LCR to neotropical migratory and 13 
resident bird species that rely on and use the associated aquatic, marsh, and riparian 14 
habitats. 15 

1.4 Scope of the LCR MSCP HCP 16 

1.4.1 Geographic Scope 17 

The LCR MSCP planning area comprises areas up to and including the full-pool 18 
elevations of Lakes Mead, Mohave, and Havasu and the historical floodplain of the 19 
Colorado River from Lake Mead to the SIB.  The historical flood plain is defined as all 20 
lands that are or have been affected by the meandering or regulated flows of the Colorado 21 
River, which historically have been defined by the change in elevation that forms the 22 
adjoining uplands.  The full-pool elevation of Lake Mead is defined by water surface 23 
elevation 1,229 feet National Geodetic Vertical Datum (NGVD).  The full-pool elevation 24 
of Lake Mohave is defined by surface water elevation 647 feet NGVD.  The full-pool 25 
elevation of Lake Havasu is defined by surface water elevation 450 feet NGVD.  The 26 
full-pool elevation at Lake Mead is 8 feet above the spillway gates in the raised position.  27 
The full-pool elevations for Lakes Mohave and Havasu correspond to the top of their 28 
respective spillway gates (Bureau of Reclamation 1981). 29 

For use in the analysis of impacts and conservation measures in this HCP, the LCR 30 
MSCP planning area is divided into discrete reaches: 31 

 Reach 1—from Separation Canyon in the lower end of the Grand Canyon to Hoover 32 
Dam, including Lake Mead up to full-pool elevation; 33 

 Reach 2—from Hoover Dam to Davis Dam (river mile [RM] 276), including Lake 34 
Mohave up to full-pool elevation; 35 

 Reach 3—from Davis Dam (RM 276) to Parker Dam (RM 192.3), including Lake 36 
Havasu up to full-pool elevation; 37 

 Reach 4—from Parker Dam (RM 192.3) to Adobe Ruin and Reclamation Cibola 38 
Gage (RM 87.3) at the lower end of Reclamation’s maintenance Cibola Division; 39 
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 Reach 5—from Reclamation Cibola Gage (RM 87.3) to Imperial Dam (RM 49.2); 1 

 Reach 6—from Imperial Dam (RM 49.2) to the Northerly International Boundary 2 
(NIB) (RM 23.1); and 3 

 Reach 7—portion of the LCR from NIB (RM 23.1) to SIB (RM 0.0) within the 4 
United States. 5 

Water surface elevation and river miles were determined from LCR Maps, Colorado 6 
River Frontwork & Levee System, Arizona-California (Bureau of Reclamation 1976).  7 
The LCR MSCP planning area and river reaches are shown on Figure 1-1.  It should be 8 
noted that the above-described LCR MSCP planning reaches do not fully correspond with 9 
Reclamation’s maintenance divisions. 10 

1.4.2 Covered and Evaluation Species 11 

Species proposed for coverage are those for which incidental take authorization may be 12 
required under the ESA during the 50-year term of the LCR MSCP.  These “covered 13 
species” are fully addressed in the LCR MSCP HCP and are expected to be included in 14 
the ESA section 10(a)(1)(B) incidental take permit.  These species were identified based 15 
on an initial assessment of how implementing proposed covered activities and 16 
conservation measures could affect listed species or species that could become listed 17 
during the term of the LCR MSCP. 18 

One hundred forty-nine special-status species with the potential to occur in the LCR 19 
MSCP planning area were evaluated for coverage in the LCR MSCP HCP.  The LCR 20 
MSCP Steering Committee developed, adopted, and applied two criteria for selecting 21 
covered species from among the special-status species considered.  Species proposed for 22 
coverage are those that meet one of the following selection criteria: 23 

 species that are listed or that are proposed or candidates for listing under the ESA or 24 
species that are protected under Arizona, California, or Nevada law that could be 25 
affected by covered activities and would require take authorization; or 26 

 species that could become listed during the term of the LCR MSCP under the ESA or 27 
species that could become protected under Arizona, California, or Nevada law that 28 
could be affected by covered activities and could require future take authorization.  29 
Factors considered to determine potential for future listing during the term of the 30 
LCR MSCP are: 31 

 ongoing or likely future destruction, modification, or curtailment of a species’ 32 
habitat or range of sufficient magnitude that could warrant future listing; 33 

 the inadequacy of existing regulatory mechanisms to protect a species from 34 
ongoing decline of sufficient magnitude that could warrant future listing; or 35 

 other natural or artificial factors that may affect a species’ continued existence. 36 

Based on the application of the selection criteria, 27 of the species considered are 37 
proposed for coverage under the ESA section 10(a)(1)(B) incidental take permit (see 38 
Table 1-2).  The LCR MSCP Conservation Plan (see Chapter 5) includes a full range of 39 



 

 

Table 1-2.  Proposed Covered and Evaluation Species under the LCR MSCP HCP 
and Their Status Page 1 of 2 

Common and Scientific Name 
Federal 
Status1 

Arizona 
Status2 

California 
Status3 

Nevada 
Status4 

Selection 
Criteria5 

Threatened and Endangered Species 
Yuma clapper rail 

Rallus longirostris yumanensis 
FE ASC CT/FP – 1 

Southwestern willow flycatcher 
Empidonax trailii extimus 

FE ASC CE – 1 

Desert tortoise (Mojave population) 
Gopherus agassizii 

FT ASC CT NT 1 

Bonytail  
Gila elegans 

FE ASC CE NE 1 

Humpback chub 
Gila cypha 

FE ASC – – 1 

Razorback sucker 
Xyrauchen texanus 

FE ASC CE/FP NE 1 

Other Covered Species 
Western red bat 

Lasiurus blossevillii 
– ASC – – 2 

Western yellow bat 
Lasiurus xanthinus 

– ASC – – 2 

Desert pocket mouse 
Chaetodipus penicillatus sobrinus 

– – – – 2 

Colorado River cotton rat 
Sigmodon arizonae plenus 

– – CSC – 2 

Yuma hispid cotton rat 
Sigmodon hispidus eremicus 

– – CSC – 2 

Western least bittern 
Ixobrychus exilis hesperis 

– ASC CSC – 2 

California black rail 
Laterallus jamaicensis coturniculus 

– ASC CT/FP – 1 

Yellow-billed cuckoo 
Coccyzus americanus occidentalis 

FC ASC CE – 1 

Elf owl 
Micrathene whitneyi 

– – CE NP 1 

Gilded flicker 
Colaptes chrysoides 

– – CE – 1 

Gila woodpecker 
Melanerpes uropygialis 

– – CE – 1 

Vermilion flycatcher 
Pyrocephalus rubinus 

– – CSC – 2 

Arizona Bell’s vireo 
Vireo bellii arizonae 

– – CE – 1 

Sonoran yellow warbler 
Dendroica petechia sonorana 

– – CSC – 2 

Summer tanager 
Piranga rubra 

– – CSC – 2 



Table 1-2.  Continued 

 

Page 2 of 2

Common and Scientific Name 
Federal 
Status1 

Arizona 
Status2 

California 
Status3 

Nevada 
Status4 

Selection 
Criteria5 

Flat-tailed horned lizard  
Phrynosoma mcalli 

– ASC CSC – 2 

Relict leopard frog 
Rana onca 

FC ASC – NP 1 

Flannelmouth sucker 
Catostomus latipinnis 

– ASC – – 2 

MacNeill’s sootywing skipper 
Pholisora gracielae 

– – – – 2 

Sticky buckwheat 
Eriogonum viscidulum 

– – – NEP 1 

Threecorner milkvetch 
Astragalus geyeri var. triquetrus 

– – – NEP 1 

Evaluation Species 
California leaf-nosed bat 

Macrotus californicus 
– ASC CSC – N/A 

Pale Townsend’s big-eared bat 
Corynorhinus townsendii pallescens 

– – CSC – N/A 

Colorado River toad 
Bufo alvarius 

– – CSC – N/A 

Lowland leopard frog 
Rana yavapaiensis 

– ASC CSC – N/A 

1 Federal Status 
FE = Listed as endangered under the Federal Endangered Species Act ESA. 
FT = Listed as threatened under ESA. 
FC = Candidate for listing under ESA. 

2 Arizona Status 
ASC = Arizona wildlife of special concern. 

3 California Status 
CE = Listed as endangered under the California Endangered Species Act (CESA). 
CT = Listed as threatened under CESA. 
FP = Fully protected under the California Fish and Game Code. 
CSC = California species of special concern. 

4 Nevada Status 
NE = Nevada endangered 
NT = Nevada threatened. 
NEP = Nevada critically endangered plant. 
NP = Nevada protected. 

5 Selection Criteria 
1. Species that are listed or that are proposed or candidates for listing under the ESA or species that are protected 

under Arizona, California, or Nevada law that could be affected by covered activities and would require take 
authorization; 

2. Species that could become listed during the term of the LCR MSCP under the ESA or species that could become 
protected under Arizona, California, or Nevada law that could be affected by covered activities and could require 
future take authorization.  Factors considered to determine potential for future listing during the term of the LCR 
MSCP are: 
• ongoing or likely future destruction, modification, or curtailment of a species’ habitat or range of sufficient 

magnitude that could warrant future listing; 
• the inadequacy of existing regulatory mechanisms to protect a species from ongoing decline of sufficient 

magnitude that could warrant future listing; or 
• other natural or artificial factors that may affect a species’ continued existence. 

 N/A = Not applicable. 
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conservation measures for all covered species.  Of the 27 covered species, six are listed 1 
as threatened or endangered under the ESA. 2 

Two of the covered species are nonlisted plants, sticky buckwheat and threecorner 3 
milkvetch.  As described in Section 1.3.1, the prohibition against take of listed plants is 4 
limited under the ESA.  The section 7(a)(2) prohibition against jeopardy, however, 5 
applies to plants and the USFWS may not issue a section 10(a)(1)(B) incidental take 6 
permit if the issuance of that permit would result in jeopardy to a listed plant species.  7 
Consequently, conservation measures for sticky buckwheat and threecorner milkvetch are 8 
included in the LCR MSCP Conservation Plan to address any impacts that may result 9 
from Federal and non-Federal covered activities and to ensure that these activities are not 10 
likely to jeopardize the continued existence of these plants. 11 

In addition to the covered species, the LCR MSCP HCP includes four “evaluation 12 
species.”  Evaluation species are species that could become listed in future years and that 13 
could be added to the covered species list during LCR MSCP implementation but for 14 
which sufficient information is not available at this time to determine their status in the 15 
LCR MSCP planning area, to assess the potential effects of covered activities, or to 16 
develop specific conservation measures.  The LCR MSCP Conservation Plan (see 17 
Chapter 5) includes research studies and pilot management studies for the evaluation 18 
species to determine their status in the LCR MSCP planning area and to determine 19 
appropriate conservation measures.  None of the four evaluation species are presently 20 
protected under the ESA. 21 

1.4.3 Covered Activities 22 

The LCR MSCP HCP covers a range of activities by the Applicants that could result in 23 
incidental take of covered species.  A list of the Applicants is provided in Table 1-1.  24 
Activities covered by the LCR MSCP HCP include all non-Federal actions involved in 25 
the items listed below: 26 

 water diversions and returns of up to 7.5 mafy from existing facilities, 27 

 diversions and returns for any surplus waters, 28 

 future changes in points of diversion of up to 1.574 mafy, 29 

 implementation of the LCR MSCP, 30 

 present and future flow- and non-flow-related non-Federal actions or projects that are 31 
described and analyzed in the LCR MSCP HCP, and 32 

 demand for and receipt of hydropower. 33 

A detailed description of the covered activities is provided in Chapter 2.  In addition to 34 
coverage of non-Federal actions, this HCP includes the analysis of impacts and 35 
conservation measures for Federal actions described in Chapter 2 of the companion LCR 36 
MSCP BA. 37 

The LCR MSCP Conservation Plan (see Chapter 5) includes conservation measures to 38 
minimize and mitigate the effects of implementing the non-Federal covered activities 39 
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described in Chapter 2 and the Federal activities described in Chapter 2 of the LCR 1 
MSCP BA, with the exception of the following BIA agricultural development projects: 2 

 the Chemehuevi Irrigation Project to convert 2,020 acres of existing lands to 3 
agricultural uses; and   4 

 3,832 acres of the total 4,442 acres of development that would remove honey 5 
mesquite type IV land cover that provides habitat for the Arizona Bell’s vireo (i.e., 6 
the only 610 acres of honey mesquite type IV that could be removed are covered 7 
under the LCR MSCP). 8 

The agricultural projects will be evaluated independent of the LCR MSCP.  At the option 9 
of the BIA and/or affected Tribes, any ESA coverage determined to be applicable to these 10 
future Tribal farmland development projects may be subsequently considered for 11 
coverage through the LCR MSCP. 12 

1.4.4 Duration of Permit 13 

The USFWS’s Five-Point Policy for HCPs (65 Federal Register [FR] 106, June 1, 2000) 14 
identifies factors to consider when determining the duration of incidental take permits, 15 
including: 16 

 the duration of the covered activities and effects on covered species, 17 

 the time required to implement and acquire benefits from conservation measures, and 18 

 the period that may be required to develop sufficient information through monitoring 19 
and research to address biological uncertainties. 20 

Based on these factors, the goal of the LCR MSCP is to provide ESA compliance for the 21 
next 50 years for covered activities conducted by Federal and non-Federal LCR MSCP 22 
participants.  The Applicants are requesting a 50-year section 10(a)(1)(B) incidental take 23 
permit for all covered species in this HCP.  Shortening the permit duration (e.g., to 25 or 24 
35 years) was rejected because many of the covered activities are ongoing and continuing 25 
annually and it will take time for replacement habitat created under the LCR MSCP 26 
Conservation Plan (see Chapter 5) to develop.  A lesser period of time might not allow 27 
for implementation of covered activities or the successful implementation of the 28 
conservation plan.  Increasing the permit duration (e.g., to 75 or 100 years) was rejected 29 
because of the uncertainties involved with implementing a conservation plan so far in the 30 
future. 31 

1.5 Overview of HCP Process 32 

1.5.1 LCR MSCP Organization 33 

The LCR MSCP has involved and will continue to involve many participating entities.  34 
The LCR MSCP Steering Committee has been responsible for the preparation of the 35 
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documents that establish and define the LCR MSCP and provide compliance with 1 
environmental laws and regulations5.  LCR MSCP participants are agencies and other 2 
entities (including Steering Committee members) that have participated in the process of 3 
LCR MSCP development, providing input to the Steering Committee.  The Applicants 4 
(see Table 1-1) are those non-Federal entities requesting section 10(a)(1)(B) incidental 5 
take permits from the USFWS for the species and activities covered in this HCP.  6 
Following issuance of the section 10(a)(1)(B) permit, the Steering Committee will 7 
continue to operate, as defined under the final FMA that will be prepared among Federal, 8 
state, local, and tribal parties, and will coordinate with the Program Manager (see 9 
Exhibit A).  The Program Manager is the position to be established by Reclamation, as 10 
described in the FMA, that will be responsible for implementing the LCR MSCP. 11 

1.5.2 Coordination with Agencies, Tribes, and 12 

Stakeholders and Public Involvement 13 

Under its Five-Point Policy, the USFWS “strongly encourage[s] potential [permit] 14 
applicants to allow for public participation during the development of the HCP, 15 
particularly if non-Federal public agencies (e.g., State Fish and Wildlife agencies) are 16 
involved” and encourages “applicants for most large-scale, regional HCP efforts to 17 
provide extensive opportunities for public involvement during the planning and 18 
implementation process” (65 FR 106:35256, June 1, 2000).  In addition, the USFWS 19 
recommends “that applicants include participation by affected Native American tribes 20 
during the development of the HCP” (65 FR 106:35256, June 1, 2000).  This section 21 
provides a summary of the opportunities provided by the LCR MSCP for coordination 22 
with Federal and state agencies and other stakeholders and to solicit public involvement. 23 

Since its formal inception in 1995, the LCR MSCP has encouraged and provided 24 
extensive opportunities for public participation in the development of the LCR MSCP 25 
Conservation Plan and the LCR MSCP HCP.  At least 28 Federal, state, and local public 26 
agencies have participated in the LCR MSCP development process.  Six tribes with tribal 27 
lands within the LCR MSCP planning area (Hualapai, Fort Mojave, Chemehuevi, 28 
Colorado River Indian Tribes [CRIT], Fort Yuma Quechan, and Cocopah) have 29 
participated in the process, including government-to-government meetings with 30 
Reclamation and the USFWS.  Meetings between Reclamation, the USFWS, and State 31 
representatives and tribal leaders have been conducted with all six tribes.  In addition to 32 
public agencies and tribes, private interest groups and individuals have been involved at 33 
their discretion in development of the LCR MSCP HCP, including groups representing 34 
recreational and environmental interests. 35 

The LCR MSCP Steering Committee and its various subcommittees have met frequently 36 
in public places, mostly in Las Vegas (Nevada), Phoenix (Arizona), and Ontario 37 
(California).  Since 1998, an average of 32 meetings of the Steering Committee and 38 
subcommittees have been held per year (nearly three meetings per month).  The purpose 39 
of these meetings was to develop and provide guidance for development of the LCR 40 
MSCP and its supporting documents, including: 41 

                                                      
5 See discussion of LCR MSCP in Southwest Center for Biodiversity v. U.S. Bureau of Reclamation, 143 F.3d 515, 
519 n.1 (9th Cir. 1998). 
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 identifying the LCR MSCP program and biological goals; 1 

 the scope of the LCR MSCP (i.e., LCR MSCP covered activities, covered species, 2 
geographic scope, and conservation commitments); and 3 

 a framework for implementing the LCR MSCP, including commitments of the LCR 4 
MSCP participants to funding and implementing the LCR MSCP Conservation Plan. 5 

Since 1998, the LCR MSCP has operated a public web site at www.lcrmscp.org.  The 6 
web site has been regularly maintained and includes: 7 

 a summary of the program, 8 

 contact information of LCR MSCP participants, 9 

 schedule of upcoming meetings, 10 

 meeting notes from past meetings, and 11 

 links to related news items and web pages. 12 

Through the LCR MSCP web site, relevant steps, decisions, and documents in the 13 
development of the LCR MSCP HCP have been made available to the public.  In addition 14 
to the LCR MSCP web site, Reclamation’s Lower Colorado Regional Office maintains a 15 
web site at www.usbr.gov/lc/region/g2000/mscp.  Reclamation’s web site includes 16 
documents relevant to the joint NEPA/CEQA process and particularly the public scoping 17 
process. 18 

In 1999, Reclamation, the USFWS, and the Metropolitan Water District of Southern 19 
California (Metropolitan) prepared a public involvement plan (PIP) for the LCR MSCP 20 
that was reviewed by the LCR MSCP participants and made available on Reclamation’s 21 
Lower Colorado Region web page.  The PIP identified key issues and public outreach 22 
initiatives and addressed the process for scoping for NEPA and CEQA compliance and 23 
responding to comments on public draft and final LCR MSCP EIS/EIR documents. 24 

The LCR MSCP maintains an extensive mailing list for both email and postal delivery.  25 
Most LCR MSCP products have been emailed for review and comment to more than 26 
80 individuals representing a wide range of Federal, state, and local agencies and private 27 
interest groups.  In addition, preliminary draft and draft documents have been put on 28 
compact discs (CDs) and mailed on request. 29 

As part of the joint NEPA/CEQA process, a notice of intent/notice of preparation to 30 
prepare the LCR MSCP EIS/EIR was published in the Federal Register in May 1999 31 
(64 FR 95:27000–27002, May 18, 1999) and a supplemental notice of intent/notice of 32 
preparation was published in July 2000 (65 FR 194:43031–43034, July 12, 2000).  Public 33 
scoping meetings were held in 1999, 2000, and 2003.  Seven public meetings were held 34 
in June–July 1999 at Lake Havasu City, Arizona; Laughlin, Nevada; Henderson, Nevada; 35 
Yuma, Arizona; Phoenix, Arizona; Blythe, California; and Ontario, California.  Four 36 
public meetings were held in July–August 2000 at Yuma, Arizona; Blythe, California; 37 
Henderson, Nevada; and Laughlin, Nevada.  Three scoping meetings were held in 38 
November 2003 in Yuma, Arizona; Blythe, California; and Laughlin, Nevada.  39 
Newsletters and news releases were distributed prior to the 1999 and 2000 scoping 40 
meetings, and news releases were distributed prior to the 2003 meetings. 41 
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On June 18, 2004, the U.S. Department of the Interior provided notice in the Federal 1 
Register of the availability of draft documents regarding the LCR MSCP for public 2 
review and comment.  (See 69 FR 34185–34187.)  Approximately 360 copies of the Draft 3 
LCR MSCP EIS/EIR, HCP, and BA were distributed to agencies, public libraries, Indian 4 
tribes, organizations, and individuals for review during a 60-day period ending on August 5 
18, 2004.  Additionally, three public hearings were held in Henderson, Nevada; Blythe, 6 
California; and Phoenix, Arizona on July 20–22, 2004 in order to receive public 7 
comments on the Draft EIS/EIR. 8 

Coordination with public agencies and tribes and public outreach have been key elements 9 
in the development of the LCR MSCP HCP and will continue to be key elements in 10 
implementation of the LCR MSCP. 11 

1.5.3 Coordination with Science Review Panels 12 

Under its Five-Point Policy, the USFWS “encourage[s] the use of scientific advisory 13 
committees during development and implementation of an HCP” (65 FR 106:35256, 14 
June 1, 2000).  In addition to frequent meetings of the LCR MSCP Biological 15 
Subcommittee, the LCR MSCP engaged in independent peer review during development 16 
of the LCR MSCP Conservation Plan on two separate occasions.  An early scientific peer 17 
review was conducted by a panel assembled by the Scientific Peer Advisory and Review 18 
Services Division of the American Institute of Biological Sciences in 1999.  The second 19 
scientific peer review was conducted by a panel assembled by M3 Research in 2002 and 20 
completed in 2003.  The results of the 1999 and 2002–2003 scientific peer review 21 
processes are described in Chapter 10, “Experts Contacted and Peer Review Process.” 22 

1.6 Document Organization 23 

The Final LCR MSCP documents comprise five volumes: 24 

 Volume I: Environmental Impact Statement/Environmental Impact Report; 25 

 Volume II: Habitat Conservation Plan; 26 

 Volume III: Biological Assessment; 27 

 Volume IV: Appendices to Volumes I–III and V, Table 1-3 lists the appendices and 28 
indicates which ones are referenced in Volumes I–III; and 29 

 Volume V: Responses to Comments on LCR MSCP Volumes I–IV. 30 

The LCR MSCP HCP provides all information required by the ESA section 10(a)(1)(B) 31 
and the USFWS section 10(a)(1)(B) regulations (50 C.F.R. Part 17).  Below is a summary 32 
of the contents of each chapter of the LCR MSCP HCP. 33 

 Chapter 2, “Description of Covered Activities,” describes the covered activities for 34 
which ESA take authorization is being sought. 35 
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 Chapter 3, “Resources of the LCR,” describes the historical and existing river 1 
ecosystem and vegetation of the LCR relevant to the species covered in the LCR 2 
MSCP HCP and the approach to assessing habitat for each of the covered species. 3 

 Chapter 4, “Analysis of Impacts and Level of Take,” contains the analysis of impacts 4 
on covered species expected to result from covered activities and implementation of 5 
the LCR MSCP Conservation Plan. 6 

 Chapter 5, “Conservation Plan,” provides the conservation plan that will be 7 
implemented under the LCR MSCP.  The LCR MSCP Conservation Plan includes a 8 
description of biological goals; conservation measures that minimize and mitigate 9 
impacts on covered species; and the monitoring, research, and adaptive management 10 
program.  Included in the adaptive management program are means for addressing 11 
changed circumstances, procedures for addressing unforeseen circumstances, and 12 
procedures to gauge the effectiveness of existing conservation measures and modify 13 
or replace those measures as the need arises. 14 

 Chapter 6, “Governance and Implementation Structure,” describes the governance 15 
and implementation structure that will be described in the final FMA and roles and 16 
responsibilities of the LCR MSCP Steering Committee and Program Manager for 17 
implementation of the LCR MSCP. 18 

 Chapter 7, “Implementation Costs and Funding Sources,” provides an estimate of the 19 
LCR MSCP implementation costs, the methods used to estimate those costs, and the 20 
sources of funding to implement the LCR MSCP. 21 

 Chapter 8, “Assurances,” describes commitments from the USFWS requested by the 22 
Applicants. 23 

 Chapter 9, “Alternatives to Take Considered and Rejected,” describes the alternatives 24 
to take that were considered and the reasons why these alternatives were not 25 
proposed to be used. 26 

 Chapter 10, “Experts Contacted and Peer Review Process,” provides a list of names 27 
of species experts contacted and a summary of the scientific review process 28 
conducted during the development of the LCR MSCP and LCR MSCP HCP. 29 

 Chapter 11, “List of Preparers,” provides the names and organizations of individuals 30 
involved in the development of the LCR MSCP and LCR MSCP HCP. 31 

 Chapter 12, “References,” lists the references and personal communications cited in 32 
the LCR MSCP HCP. 33 

Table 1-3.  List of Appendices to LCR MSCP Volumes I–III and V (Volume IV) 34 

Appendix 

Referenced in 
Volume I, LCR 
MSCP EIS/EIR 

Referenced in 
Volume II, LCR 

MSCP HCP 

Referenced in 
Volume III, LCR 

MSCP BA 

A The Law of the River X X X 

B Notices of LCR MSCP EIS/EIR Preparation X   

C LCR MSCP Scoping Summary Reports X   

D Non-Covered Sensitive Species Potentially Present in 
the Planning Area and Off-Site Conservation Areas 

X   
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Appendix 

Referenced in 
Volume I, LCR 
MSCP EIS/EIR 

Referenced in 
Volume II, LCR 

MSCP HCP 

Referenced in 
Volume III, LCR 

MSCP BA 

E Additional Background Information on the Bureau of 
Reclamation’s Cultural Resource Identification 
Effort  

X   

F EIS Disclosure Statement Concerning the 
Preparation of an EIS/EIR for the Lower Colorado 
River Multi-Species Habitat Conservation Plan 

X   

G Covered Colorado River Water Contracts  X X 

H Summary of Land Cover Types by River Reach and 
Landowner 

 X X 

I Status of LCR MSCP Covered Species X X X 

J Technical Documentation of Ongoing and Future 
Operations 

 X X 

K Hydrologic Depletion Analysis of the Effects of 
Changes in Points of Diversion on Water Elevations 
and Land Cover Types 

 X X 

L Reach 7 Effects  X X 

M Effects of LCR MSCP Flow-Related Activities on 
Lake Mead 

 X X 

N Detailed Implementation Cost Estimate Assumptions  X  

O Major Facilities on the Lower Colorado River   X 

P Field Working Agreement between Department of 
the Interior, Bureau of Reclamation, and Department 
of the Army, Corps of Engineers for Flood Control 
Operation of Hoover Dam and Lake Mead 

  X 

Q Compilation of Records in Accordance with Article 
V of the Decree of the Supreme Court of the United 
States in Arizona v. California dated March 9, 1964 

  X 

R History of River Work and Maintenance    X 

S Relevant Sections of Western Area Power 
Administration’s and Bureau of Reclamation’s Joint 
Operating Agreement and Master Agreement 

  X 

T List of Common Names and Scientific Names for 
Plants and Wildlife Mentioned in the LCR MSCP 
HCP and BA 

 X X 

U Acronyms and Abbreviations Used in the LCR 
MSCP HCP and BA 

 X X 

V Glossary of Terms Used in the LCR MSCP HCP and 
BA 

 X X 

 1 
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Chapter 2 1 

Description of Covered Activities 2 

2.1 Introduction 3 

This chapter describes the ongoing and proposed future non-Federal projects, actions, and 4 
activities (i.e., covered activities) for which authorization for the incidental taking of 5 
LCR MSCP HCP covered species is being requested under section 10(a)(1)(B) of the 6 
ESA.  All of the covered activities would be implemented within the LCR MSCP 7 
planning area.  Four categories of covered activities are described for each of the states: 8 

 ongoing flow-related activities, 9 

 future flow-related activities, 10 

 ongoing non-flow-related activities, and 11 

 future non-flow-related activities. 12 

Ongoing flow-related activities for which incidental take authorization is requested by 13 
Colorado River water and power contractors are listed for each state, below.  Appendix G 14 
provides a list of the water contractors in Arizona, California, and Nevada.  Colorado 15 
River water contractors with projects listed in Appendix G would be expected to be party 16 
to the section 10(a)(1)(B) incidental take permit issued by the USFWS, either directly as 17 
the permit holder or indirectly through the authority of a state agency permit holder.  18 
Water diversions and returns of up to 7.5 mafy from existing facilities and diversions and 19 
returns for any surplus waters are covered under the LCR MSCP HCP for water 20 
contractors in Arizona, California, and Nevada. 21 

Future flow-related activities that are covered under the LCR MSCP HCP and LCR 22 
MSCP BA include power production and changes in points of diversion of Colorado 23 
River water and associated reduction in water releases from the Hoover, Davis, and 24 
Parker Dams.  Future changes in points of diversion for up to 1.574 mafy are covered 25 
under the LCR MSCP HCP for water contractors in Arizona, California, and Nevada.  26 
Diversion changes are expected to occur in response to shifts in water demand during the 27 
50-year term of the LCR MSCP. 28 

Certain assumptions about future diversions have been made to guide the analysis of 29 
impacts.  Except as noted in Section 2.3.2, neither the source nor the recipient of water 30 
that will be diverted as a result of future projects can be determined until these projects 31 
are developed.  However, the participants do expect that there will be shifts in demand 32 
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among water users within each of the Lower Division States.  For the purposes of the 1 
LCR MSCP, a “worst case scenario” has been assumed with regard to the location and 2 
quantities of water that may be transferred as a result of future projects. 3 

The future condition that is assumed is a 1.574 mafy shift in water diversion from the 4 
southern reaches of the Colorado River, upstream to Lake Mead or to Lake Havasu.  5 
Although no additional water would be diverted in a normal water year as a result of 6 
these future projects, the points of diversion in this scenario would change based on 7 
demand.  The description of ongoing and future flow-related covered activities in this 8 
LCR MSCP HCP includes the operation, maintenance, and replacement (OM&R) of the 9 
diversion facilities through which the flow-related activities are implemented. 10 

Ongoing non-flow-related covered activities include the OM&R of existing water 11 
diversion and conveyance facilities and electrical generation and transmission facilities 12 
within the LCR MSCP planning area and programs and activities conducted by the 13 
Arizona Game and Fish Department (AGFD) and the Nevada Department of Wildlife 14 
(NDOW).   15 

Future non-flow-related covered activities include the OM&R of existing water diversion 16 
and conveyance facilities and electrical generation and transmission facilities within the 17 
LCR MSCP planning area and programs and activities conducted by AGFD and NDOW.   18 

2.1.1 Relationship of Non-Federal Covered 19 

Activities to Federal Nondiscretionary 20 

Actions 21 

Under the LCR MSCP’s combined section 7–section 10(a)(1)(B) approach to ESA 22 
compliance, the covered activities are categorized as either Federal discretionary actions 23 
requiring consultation pursuant to section 7 of the ESA or as non-Federal actions for 24 
which a section 10(a)(1)(B) HCP is appropriate.  Some of the covered activities have 25 
been characterized as Federal nondiscretionary actions but contain an element of non-26 
Federal action.  Because Reclamation’s role in water delivery is nondiscretionary and not 27 
subject to section 7 consultation, it is Reclamation’s position that these activities do not 28 
create section 9 responsibility for Reclamation.  Similarly, the non-Federal LCR MSCP 29 
participants do not believe that they are required by the ESA to obtain take authorization 30 
for such Federal actions.  To eliminate any uncertainty regarding which method of take 31 
authorization, section 7 or section 10(a)(1)(B), is more appropriate in this situation, the 32 
LCR MSCP participants will request that the USFWS authorize take under both sections 33 
7 and 10(a)(1)(B).  The effects of all covered Federal and non-Federal activities, whether 34 
discretionary or not, have therefore been described and covered in this LCR MSCP HCP, 35 
as well as in the LCR MSCP BA prepared by Reclamation. 36 

Given the combined Federal and non-Federal effort in the conservation actions and 37 
covered activities of the LCR MSCP, the USFWS has determined to analyze the effects 38 
of the covered Federal activities and issuance of the section 10(a)(1)(B) permit for non-39 
Federal covered activities in one BO. 40 
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2.1.2 No Waiver of Defenses 1 

Although the LCR MSCP and the incidental take permits requested by the LCR MSCP 2 
participants are intended to cover existing facilities and water and power operations in 3 
addition to future programs that have not yet been developed, the LCR MSCP non-4 
Federal participants do not waive any defenses they may have relating to the applicability 5 
of the ESA to existing facilities and water and power operations on the LCR.  Any 6 
reference in the LCR MSCP HCP and related documents that states or implies that the 7 
LCR MSCP non-Federal participants are compelled to comply with the ESA to operate 8 
existing water and power facilities should be read with the understanding that such LCR 9 
MSCP participants are not waiving any legal defenses in regard to the applicability of the 10 
ESA to existing facilities and operations. 11 

2.2 Arizona Covered Activities 12 

Arizona covered projects and activities for all reaches described below include the 13 
diversion of up to 2.8 million acre-feet (maf) of Arizona’s full annual entitlement, plus 14 
surplus, plus Arizona’s share of any unused apportionment, plus the volume of return-15 
flow as applicable.  The major agencies that divert the water and create return flows are 16 
described below for each reach.  Arizona covered projects also include non-flow-related 17 
activities associated with the OM&R of existing water diversion and conveyance 18 
facilities and electrical generation and transmission facilities within the LCR MSCP 19 
planning area.  Maintenance means those routine activities that maintain the capacity and 20 
operational features of existing facilities through which the covered activities are 21 
implemented.  Replacement applies to existing facilities that are both within the LCR 22 
MSCP planning area and within the existing facility footprint.  OM&R applies to: 23 

 the facilities and equipment through which water is diverted and conveyed, 24 

 the facilities through which return flows are returned to the river, 25 

 the facilities and equipment through which electric power is generated and 26 
transmitted, and 27 

 the appurtenant works that support these facilities in the historical floodplain (see 28 
Figures 3-3–3-8), including access and service roads, electric power and 29 
communication transmission lines and substations, docks, boat ramps, and bankline 30 
protection (riprap). 31 

OM&R activities include the daily operation of the water diversion, conveyance, and 32 
delivery systems; canal maintenance; placement of riprap for bankline protection and 33 
erosion control; vegetation management and weed control; O&M of electrical power 34 
generation and transmission facilities; and routine maintenance as needed to ensure 35 
continued operations and replacement of facility or system components when necessary 36 
to maintain system capacity and operational capabilities.  Arizona’s covered projects and 37 
activities are located within LCR MSCP Reaches 1–7.   38 
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2.2.1 Ongoing Flow-Related Covered Activities 1 

Flow-related activities include ongoing diversions, return flows, and the generation and 2 
transmission of hydroelectric power as described below by river reach. 3 

2.2.1.1 Reach 1 4 

 present perfected rights1 (PPRs) , as identified in the Decree and in the 1979, 1984, 5 
and 2000 U.S. Supreme Court Supplemental Decree in Arizona v. California 6 
(Supplemental Decree); 7 

 other Colorado River contractors in Arizona and legal Colorado River water 8 
diverters, as identified in Appendix G, including diversions via instream pumps and 9 
wells; and 10 

 generation and transmission of hydroelectric power at Hoover Dam. 11 

2.2.1.2 Reach 2 12 

 PPRs, as identified in the Decree and in the Supplemental Decree; 13 

 other Colorado River contractors in Arizona and legal Colorado River water 14 
diverters, as identified in Appendix G; and 15 

 generation and transmission of hydroelectric power at Davis Dam. 16 

2.2.1.3 Reach 3 17 

 Central Arizona Project (CAP) diversion at Havasu pumping plant into the Hayden-18 
Rhodes Aqueduct; 19 

 Lake Havasu City diversion by wells; 20 

 PPRs, as identified in the Decree and in the Supplemental Decree; 21 

 other Colorado River contractors in Arizona and legal Colorado River water 22 
diverters, as identified in Appendix G; and 23 

 generation and transmission of hydroelectric power at Parker Dam. 24 

2.2.1.4 Reach 4 25 

 Cibola Valley Irrigation and Drainage District diversion via river pumps, unmeasured 26 
return flows; 27 

                                                      
1 With respect to the Colorado River, a water right exercised by the actual diversion of a specific quantity of water, 
prior to June 25, 1929, the effective date of the Boulder Canyon Project. 
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 PPRs, as identified in the Decree and in the Supplemental Decree; 1 

 other Colorado River contractors in Arizona and legal Colorado River water 2 
diverters, as identified in Appendix G; and 3 

 generation and transmission of hydroelectric power at Headgate Rock Dam. 4 

2.2.1.5 Reach 5 5 

 City of Yuma, as delivered by Yuma County Water Users’ Association and Yuma 6 
Mesa Irrigation and Drainage District; 7 

 Diversions from Imperial Dam via the Gila Gravity Main Canal and return flows for: 8 

 Mittry Lake; 9 

 Wellton-Mohawk Irrigation and Drainage District; 10 

 Yuma-Mesa Division, including: 11 

 North Gila Valley Irrigation and Drainage District, 12 

 Yuma Irrigation District, and 13 

 Yuma-Mesa Irrigation and Drainage District, 14 

 Yuma Auxiliary Project, Unit B; 15 

 Yuma County Water Users’ Association, as measured at the Colorado River siphon 16 
after diversion from the All American Canal (AAC); 17 

 PPRs, as identified in the Decree and in the Supplemental Decree; 18 

 other Colorado River contractors in Arizona and legal Colorado River water 19 
diverters, as identified in Appendix G; and 20 

 generation and transmission of hydroelectric power at Siphon Drop. 21 

2.2.1.6 Reach 6 22 

 return flows of Colorado River water into this reach that was diverted in Reach 5, as 23 
identified in Section 2.2.1.5 and Appendix G; 24 

 PPRs, as identified in the Decree and in the Supplemental Decree;  25 

 other Colorado River contractors in Arizona and legal Colorado River water 26 
diverters, as identified in Appendix G; and 27 

 measured return flows from operation of drainage wells in the Yuma area. 28 
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2.2.1.7 Reach 7 1 

 return flows of Colorado River water into this reach that was diverted in this Reach 2 
and also diverted in Reaches 5 and 6, as identified in Section 2.2.1.5, Section 2.2.1.6, 3 
and Appendix G; 4 

 PPRs, as identified in the Decree and in the Supplemental Decree; and 5 

 other Colorado River contractors in Arizona and legal Colorado River water 6 
diverters, as identified in Appendix G. 7 

2.2.1.8 Arizona Hydroelectric Power Contract 8 
Holders 9 

Ongoing programs and activities by Arizona hydroelectric power contract holders 10 
proposed for coverage under the LCR MSCP HCP include the contracting for, ordering 11 
of, and scheduling of Federal hydroelectric power by purchasers in Arizona to maximize 12 
the economic value of such power generation within the constraints of the water release 13 
schedule(s). 14 

2.2.2 Future Flow-Related Covered Activities 15 

2.2.2.1 Arizona Water Contract Holders 16 

Future flow-related activities by Arizona covered under the LCR MSCP HCP would 17 
include future Colorado River water contracts for the approximately 20,000 af of 18 
unallocated Arizona Colorado River water. 19 

Future activities by Arizona covered under the LCR MSCP HCP would include 20 
diversions, discharges, and return flows through existing facilities on the LCR.  Future 21 
volumes of diversions, discharges, and volume of return flows may be changed by 22 
administrative actions, which may include changes to points of diversion, new points of 23 
diversion, interstate water banking, water marketing, water transfers, inadvertent 24 
overruns, or any other actions as made possible from any future agreements and/or 25 
measures taken by the Arizona Department of Water Resources (ADWR) or contract 26 
holder(s).  Future volumes of diversions, discharges, and return flows, may include 27 
permanent transfers of entitlement and change in points of diversion of up to 200,000 af 28 
annually.  Future projects would also include the full use of Colorado River entitlements 29 
(change in point of diversion) by existing contractors and decreed water right holders 30 
including, but not limited to: 31 

 City of Kingman, and 32 

 City of Quartzsite. 33 

Future activities by Arizona covered under the LCR MSCP HCP would also include 34 
temporary and intermittent water exchanges, forbearances, and associated changes in 35 
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points of diversion for Arizona water-banking activities or short-term (i.e., less than 1 
5 years) leasing.  Temporary and intermittent water exchanges include, but are not 2 
limited to, water exchanges between the Arizona Water Banking Authority (AWBA) and 3 
Mohave County and La Paz County agencies, Metropolitan, and the Southern Nevada 4 
Water Authority (SNWA).  Water exchanges between the AWBA and both Mohave 5 
County and La Paz County are expected to be temporary exchanges and intermittent in 6 
nature.  These exchanges are anticipated to be approximately 15,000 afy and 7 
approximately 1,000 afy, respectively.  Water exchanges between the AWBA and 8 
agencies within California and Nevada are expected to be temporary and would not 9 
cumulatively exceed a total of 100,000 afy for both California and Nevada. 10 

2.2.2.2 Arizona Hydroelectric Power Contract 11 
Holders 12 

The execution, administration, and operation of extended, renewed, new, or additional 13 
contracts for hydroelectric power from hydroelectric facilities at Hoover Dam, Davis 14 
Dam, Parker Dam, Headgate Rock Dam, Siphon Drop, and Pilot Knob Power Plant by 15 
power users in Arizona are proposed for coverage under the LCR MSCP HCP. 16 

2.2.3 Ongoing Non-Flow-Related Covered 17 

Activities 18 

Arizona seeks coverage for non-flow-related activities associated with the OM&R of 19 
existing water diversion and conveyance facilities and electrical generation and 20 
transmission facilities within the LCR MSCP planning area.  Maintenance means those 21 
routine activities that maintain the capacity and operational features of existing facilities 22 
through which the covered activities are implemented.  Replacement applies to existing 23 
facilities, both within the LCR MSCP planning area and within the existing facility 24 
footprint.  OM&R applies to: 25 

 the facilities and equipment through which water is diverted and conveyed, including 26 
234 miles of canals in the Yuma Valley—canal maintenance includes regular 27 
compaction with a sheep’s foot roller, 28 

 the facilities through which return flows are returned to the river, including 72 miles 29 
of drains (e.g., maintaining drains by chaining to remove vegetation in drains to 30 
maintain flow capacity), 31 

 drainage wells in the Yuma area, 32 

 the facilities and equipment through which electric power is generated and 33 
transmitted, and 34 

 the appurtenant works that support these facilities in the historical floodplain (see 35 
Figures 3-3–3-8), including access and service roads, electric power and 36 
communication transmission lines and substations, docks, boat ramps, and bankline 37 
protection (riprap). 38 
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The locations and entities involved in non-flow-related maintenance and replacement 1 
activities are listed in Section 2.2.1, “Ongoing Flow-Related Covered Activities.”  2 
Additional ongoing non-flow-related activities for AGFD are described below. 3 

2.2.3.1 Arizona Game and Fish Department 4 
Programs and Activities 5 

Ongoing programs and activities by the AGFD proposed for coverage under the HCP 6 
include vegetation and habitat management programs, maintenance of aids to navigation 7 
and boating access, and law enforcement patrol activities.  Ongoing programs and 8 
activities related to surveying, capturing, and handling of Federally listed species will be 9 
covered under section 10(a)(1)(A) permits and other authorities, as defined in the 10 
section 6 Cooperative Agreement between the AGFD and the USFWS.  These programs 11 
and activities are, therefore, not covered activities under the LCR MSCP HCP. 12 

Vegetation and Habitat Management Programs 13 

Vegetation and habitat management programs include aquatic, wetland, and riparian 14 
habitat maintenance and restoration activities designed, located, or implemented in a 15 
manner to avoid impacts to sensitive species and habitats.  Sites for habitat maintenance 16 
and restoration will be selected and designed to increase or improve habitat for native 17 
wetland and riparian wildlife species and will be selected to avoid impact to or removal 18 
of existing functional cottonwood-willow, marsh, honey mesquite, and backwater land 19 
cover types that provide habitat for covered and evaluation species.  Habitat maintenance 20 
and restoration will be implemented to avoid the breeding season of all covered bird 21 
species.  Aquatic habitat maintenance and restoration includes installation of fish attractor 22 
structures to increase take of nonnative fish by anglers and to provide cover for young-of-23 
year fish of up to 10 acres in any 5 year period over the term of the LCR MSCP.  24 
Wetland and riparian habitat maintenance and restoration activities would be limited to 25 
10 acres in any 5-year period over the term of the LCR MSCP. 26 

Fish Surveys 27 

The fish surveys described herein are general population surveys of nonnative species 28 
found along the LCR.  Surveys for Federally listed species are conducted under the 29 
auspices of separate permits issued by the USFWS.  The intention is that surveys for 30 
species not described in the Federal permits that may result in take of a listed species are 31 
a covered activity.  Fish surveys include using electrofishing, netting, angling, and 32 
noninvasive but potentially disturbing visual surveys (as with using scuba gear).  The 33 
goal during electrofishing surveys is to use the minimum practicable current settings to 34 
minimize impacts to fish.  Specific settings are required for some species such as flathead 35 
catfish since that species is not effectively caught during surveys for centrarchids and 36 
other warm water species.  Likewise, other species are not typically caught during 37 
flathead surveys.  Trammel or gill net surveys are also conducted.  A “best management 38 
practices” (BMPs) type of approach has been used for netting surveys to reduce impacts 39 
to fish, including variations in gear selection and the frequency in which nets are pulled.  40 
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Vertical gill net sets in deep water have been the only effective means of surveying 1 
striped bass in large lakes such as Lake Havasu.  During surveys, any fish that 2 
accidentally die are available for detailed examination.  Such examinations may address 3 
the aging of otoliths to improve our understanding of length/age relationships and 4 
determination of stomach contents, improving our understanding of food habits.  The 5 
total effort is approximately 30 nights for netting and 30 nights for electrofishing 6 
annually. 7 

Fish Stocking 8 

AGFD evaluates the stocking of trout on a case-by-case basis, and stocks trout to 9 
simultaneously address recreational opportunity and aquatic insect nuisance problems 10 
identified by local governments.  The mainstem of the LCR is stocked in the Bullhead 11 
City (Reach 3) and Parker Strip (Reach 4) areas up to 3 times in a 10 year period.  12 
Stocking is conducted using rainbow trout with limited life expectancies and very limited 13 
potential for persistence. 14 

Maintenance of Aids to Navigation and Boating Access 15 

AGFD places and maintains aids to navigation along the LCR.  This typically involves 16 
hand lowering of concrete-filled automobile wheels as anchors, attached by rope and 17 
chain to floating buoys.  These buoys are placed to advise boaters of regulated areas, 18 
mark hazards to navigation, or provide other information.  At present, AGFD maintains 19 
132 buoys, including regulatory, informational, and hazard markers, along the LCR.  It is 20 
anticipated that additional effort will be required associated with additional conservation 21 
actions.  AGFD also maintains boating access improvements.  Currently, in Reach 6, 22 
there is a boat ramp in the Yuma Division and a boat dock at Mittry Lake in the Laguna 23 
Division. 24 

Law Enforcement Patrol Activities 25 

Pursuant to state law, AGFD is responsible for administering the law enforcement and 26 
boating safety program on the state level.  These programs include law enforcement 27 
patrols using watercraft to pursue and stop other watercraft.  When pursuing a watercraft 28 
exceeding wakeless speed in a no-wake zone, the patrol boat also creates a wake.  Some 29 
incidental impact to resources that the no-wake zone was intended to protect may occur 30 
as a result.  Estimated total effort for watercraft-based law enforcement patrol activities is 31 
1,500–2,000 person-days for all entities enforcing Arizona law in both the mainstem of 32 
the Colorado River and mainstem reservoirs.  Of that total, which includes all activity 33 
while on the water, it is estimated that less than five percent is located in more sensitive 34 
off-channel areas.  Time spent in pursuit is usually limited to a few minutes; other time 35 
spent patrolling in sensitive areas is at low speed.  Additional effort may be required in 36 
association with new conservation actions. 37 
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2.2.4 Future Non-Flow-Related Covered Activities 1 

In addition to the OM&R of facilities described in Section 2.2.1, future non-flow-related 2 
activities include the AGFD programs and activities described below. 3 

2.2.4.1 Arizona Game and Fish Department 4 
Programs and Activities 5 

Future projects by AGFD covered by the HCP include ongoing projects identified in 6 
Section 2.2.3.1 and AGFD projects related to implementation of the LCR MSCP. 7 

2.3 California Covered Activities 8 

California covered projects and activities for all applicable reaches include the diversion 9 
of up to 4.4 maf of California’s full annual entitlement (consistent with the Quantification 10 
Settlement Agreement [QSA]), plus California’s share of any unused apportionment and 11 
designated surpluses, plus volume of return flows as applicable.  The agencies that divert 12 
the water and create applicable return flows are described below for each reach.  13 
California’s covered projects and activities also include all flow-related and non-flow-14 
related OM&R activities associated with existing water diversions, conveyance facilities, 15 
and electrical generation and transmission facilities within the LCR MSCP planning area.  16 
Maintenance means those routine activities that maintain the capacity and operational 17 
features of existing facilities through which the covered activities are implemented.  18 
Replacement applies to existing facilities that are both within the LCR MSCP planning 19 
area and within the existing facility footprint.  OM&R applies to: 20 

 the facilities and equipment through which water is diverted and conveyed, 21 

 the facilities through which return flows are returned to the river, 22 

 the facilities and equipment through which electric power is generated and 23 
transmitted, and 24 

 the appurtenant works that support these facilities in the historical floodplain (see 25 
Figures 3-4–3-7), including access and service roads, electric power and 26 
communication transmission lines and substations, docks, boat ramps, and bankline 27 
protection (riprap). 28 

OM&R activities include the daily operation of the water diversion, conveyance, and 29 
delivery systems; canal maintenance; placement of riprap for bankline protection and 30 
erosion control; vegetation management and weed control; O&M of electrical power 31 
generation and transmission facilities; and routine maintenance as needed to ensure 32 
continued operations and replacement of facility or system components when necessary 33 
to maintain system capacity and operational capabilities.  California’s covered projects 34 
and activities are located within LCR MSCP Reaches 1–6.  There are no California 35 
covered projects or activities within Reach 7 (i.e., Limitrophe Division). 36 
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2.3.1 Ongoing Flow-Related Covered Activities 1 

Flow-related activities include ongoing diversion, return flows, and the generation and 2 
transmission of hydroelectric power as described below by river reach. 3 

2.3.1.1 Reach 1 4 

California covered activities in Reach 1 would include retaining a portion of the 5 
Metropolitan’s allocation in Lake Mead, periodically, at the request of the United States.  6 
This occurs in order to facilitate transportation of a portion of the 1944 Water Treaty 7 
obligation (1.5 maf) through Metropolitan’s Colorado River Aqueduct and distribution 8 
system to the San Diego County Water Authority (SDCWA), and ultimately, to Mexican 9 
municipal and industrial (M&I) uses in Tijuana, B.C., Mexico.  The delivery of 1944 10 
Water Treaty waters to Tijuana is described in greater detail in Chapter 2 of the LCR 11 
MSCP BA. 12 

Additionally, California covered projects and activities in Reach 1 include the generation 13 
and transmission of electrical energy generated at Reclamation’s Hoover Dam facility. 14 

2.3.1.2 Reach 2 15 

California covered projects and activities in Reach 2 include the generation and 16 
transmission of electrical energy generated at Reclamation’s Davis Dam facility. 17 

2.3.1.3 Reach 3 18 

 City of Needles diversion from wells and return flows; 19 

 Lower Colorado Water Supply Project—diversion in this reach, although all or some 20 
of the water may come from another reach (e.g., Reach 6) and includes non-Federal 21 
approval of subcontracts and development of the projects; 22 

 Metropolitan—all diversions through operation of the Whitsett Pumping Plant and 23 
Colorado River Aqueduct facilities in Lake Havasu and return flows; 24 

 PPRs—identified in the Decree and in the Supplemental Decree; and 25 

 other Colorado River contractors in California (as identified in Appendix G) and 26 
legal mainstream Colorado River water diverters and their return flows—includes 27 
diversions via instream pumps and wells. 28 

California’s covered projects and activities in Reach 3 also include the generation and 29 
transmission of electrical energy generated at Reclamation’s Parker Dam facility. 30 
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2.3.1.4 Reach 4 1 

 Palo Verde Irrigation District (PVID) diversions at Palo Verde Diversion Dam, 2 
conveyance and water delivery system infrastructure (consisting of 400 miles of 3 
canals, drains, and spill channels) and appurtenant works and features within the 4 
PVID, with return flows through the Palo Verde Outfall Drain sluiceways and spill 5 
channels, as well as other drain structures and features; 6 

 PPRs, as identified in the Decree and in the Supplemental Decree; 7 

 Lower Colorado Water Supply Project—diversion in this reach, although all or some 8 
of the water may come from another reach (e.g., Reach 6) and includes non-Federal 9 
approval of subcontracts and development of the projects; and 10 

 other Colorado River contractors in California, as identified in Appendix G, and legal 11 
mainstream Colorado River water diverters and their return flows, including 12 
diversions via instream pumps and wells. 13 

2.3.1.5 Reach 5 14 

 Imperial Diversion Dam, desilting basins, appurtenant works and features, and 15 
diversions into the AAC for delivery, and return flows (where appropriate) associated 16 
with: 17 

 Imperial Irrigation District (IID), 18 

 Coachella Valley Water District (CVWD), 19 

 Bard Water District (BWD) component of the Yuma Project (consisting of 85 miles 20 
of drains, canals, and laterals): 21 

 Reservation Division, 22 

 Yuma County Water Users’ Association via the Siphon Drop facility through the 23 
Yuma Main Canal (which crosses under the Colorado River from the California 24 
side to the Arizona side), and 25 

 diversion and transportation of a portion of the 1944 Water Treaty obligation at 26 
Imperial Dam and through the AAC for delivery back to the mainstream via the 27 
Siphon Drop Power Plant and through Yuma Main Canal and the Pilot Knob 28 
Power Plant above the NIB in Reach 6; 29 

 PPRs, as identified in the Decree and in the Supplemental Decree; 30 

 Lower Colorado Water Supply Project—diversion in this reach, although all or some 31 
of the water may come from another reach (e.g., Reach 6) and includes non-Federal 32 
approval of subcontracts and development of the projects; and 33 

 other Colorado River contractors in California, as identified in Appendix G, and legal 34 
mainstream Colorado River water diverters and their return flows, including 35 
diversions via instream pumps and wells. 36 

California’s covered projects and activities in Reach 5 also includes the generation and 37 
transmission of electrical energy generated at Siphon Drop Power Plant. 38 
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2.3.1.6 Reach 6 1 

 PPRs, as identified in the Decree and in the Supplemental Decree; 2 

 IID generation and transmission of electrical energy at the Pilot Knob Power Plant; 3 

 IID O&M of the federally owned Laguna Dam and Senator Wash and generation and 4 
transmission of electrical energy from the Senator Wash Pumping Plant; 5 

 transportation of a portion of the 1944 Water Treaty obligation through the AAC for 6 
delivery back to the mainstream via the Pilot Knob Power Plant and through Yuma 7 
Main Canal and the Siphon Drop Power Plant above the NIB; and 8 

 other Colorado River Contractors in California, as identified in Appendix G, and 9 
legal mainstream Colorado River water diverters and their return flows, including 10 
diversions via instream pumps and wells. 11 

2.3.1.7 California Hydroelectric Power Contract 12 
Holders 13 

Ongoing programs and activities by California hydroelectric power contract holders 14 
proposed for coverage under the LCR MSCP HCP include the contracting for, ordering 15 
of, and scheduling of Federal hydroelectric power by purchasers in California to 16 
maximize the economic value of such power generation within the constraints of the 17 
water release schedule(s). 18 

2.3.2 Future Flow-Related Covered Activities 19 

Future projects and activities by California covered under the HCP would include 20 
diversions, discharges, and return flows through existing facilities on the LCR.  Up to 21 
800,000 af annually of diversions, discharges, and return flows may be changed by 22 
administrative actions, which may include changes to points of diversion (e.g., associated 23 
with the LCR Water Supply Project), new points of diversion, interstate water banking, 24 
forbearance, inadvertent overruns, water marketing, and water transfers, or any other 25 
actions as made possible from any future agreements and/or measures taken by the 26 
Colorado River Board of California or contract holder(s).  Included within these projects 27 
and activities are:  (1) the change in point of diversion of up to 200,000 afy from Imperial 28 
Dam to Lake Havasu pursuant to the Agreement for Transfer of Conserved Water by and 29 
between the IID and the SDCWA, dated April 29, 1998, as amended (20,000 af are 30 
scheduled for transfer in 2004 based on a prescribed ramp-up schedule); and (2) the 31 
change in point of diversion of up to 77,700 afy from Imperial Dam to Lake Havasu 32 
transferred to the SDCWA, as described in the Allocation Agreement among the United 33 
States of America, Metropolitan, CVWD, IID, SDCWA, the La Jolla, Pauma, Pala, 34 
Rincon, and San Pasqual Bands of Mission Indians, the San Luis Rey River Indian Water 35 
Authority, the City of Escondido, and Vista Irrigation District, dated October 10, 2003.  36 
Those transfers are part of the change in point of diversion of up to 400,000 afy 37 
addressed in the section 7 consultation resulting in the 2001 Interim Surplus Criteria 38 
(ISC)/Secretarial Implementation Agreement (SIA) BO (U.S. Fish and Wildlife Service 39 
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2001).  The transfers described above were also the subject of project level environmental 1 
review and compliance in accordance with NEPA and CEQA.  As noted in Sections 1.3.4 2 
and 4.2, the California contract holders are including the 400,000 af in annual changes in 3 
point of diversion as a covered activity for purposes of the section 10(a)(1)(B) permit 4 
issued for the LCR MSCP.  Other future changes in point of diversion within the 5 
800,000 afy are projects implemented in accordance with the QSA or contemplated in the 6 
Draft California Colorado River Water Use Plan. 7 

2.3.2.1 California Hydroelectric Power Contract 8 
Holders 9 

The execution, administration, and operation of extended, renewed, new, or additional 10 
contracts for hydroelectric power from hydroelectric facilities at Hoover Dam, Davis 11 
Dam, Parker Dam, Headgate Rock Dam, Siphon Drop Power Plant, and Pilot Knob 12 
Power Plant by power users in California are proposed for coverage under the LCR 13 
MSCP HCP. 14 

2.3.3 Ongoing Non-Flow-Related Covered 15 

Activities 16 

California’s covered projects and activities include all ongoing non-flow-related OM&R 17 
activities associated with existing water diversions, conveyance facilities, and electrical 18 
generation and transmission facilities within the LCR MSCP planning area.  Maintenance 19 
means those routine activities that maintain the capacity and operational features of 20 
existing facilities through which the covered activities are implemented.  Replacement 21 
applies to existing facilities, both within the LCR MSCP planning area and within the 22 
existing facility footprint.  OM&R applies to: 23 

 the facilities and equipment through which water is diverted and conveyed, including 24 
313 miles of canals by PVID and BWD (e.g., maintaining canals by chaining or 25 
dredging to remove vegetation in canals to maintain flow capacity), 26 

 the facilities through which return flows are returned to the river, including 172 miles 27 
of drains by PVID and BWD (e.g., maintaining drains by chaining or dredging to 28 
remove vegetation in drains to maintain flow capacity), 29 

 the facilities and equipment through which electric power is generated and 30 
transmitted, and 31 

 the appurtenant works that support these facilities in the historical floodplain (see 32 
Figures 3-4–3-7), including access and service roads, electric power and 33 
communication transmission lines and substations, docks, boat ramps, and bankline 34 
protection (riprap). 35 

The locations and entities involved in ongoing non-flow-related maintenance and 36 
replacement activities are listed in Section 2.3.1, “Ongoing Flow-Related Covered 37 
Activities.” 38 
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2.3.4 Future Non-Flow-Related Covered Activities 1 

The locations and entities involved in future non-flow-related maintenance and 2 
replacement activities are listed in Section 2.3.1, “Ongoing Flow-Related Covered 3 
Activities.” 4 

2.4 Nevada Covered Activities 5 

Nevada covered projects and activities for all reaches described below include the 6 
diversion of up to 0.3 maf of Nevada’s full annual entitlement, plus surplus flows, plus 7 
Nevada’s share of any unused apportionment, plus volume of return flows as applicable.  8 
The agencies that divert the water and create applicable return flows are described below.  9 
Nevada entities seek coverage for OM&R of existing water diversion and conveyance 10 
facilities and electrical generation and transmission facilities within the LCR MSCP 11 
planning area.  Maintenance means those routine activities that maintain the capacity and 12 
operational features of existing facilities through which the covered activities are 13 
implemented.  Replacement applies to existing facilities that are both within the LCR 14 
MSCP planning area and within the existing facility footprint.  OM&R applies to: 15 

 the facilities and equipment through which water is diverted and conveyed, 16 

 the facilities through which return flows are returned to the river, 17 

 the facilities and equipment through which electric power is generated and 18 
transmitted, and 19 

 the appurtenant works that support these facilities in the historical floodplain (see 20 
Figures 3-2–3-4), including access and service roads, electric power and 21 
communication transmission lines and substations, docks, boat ramps, and bankline 22 
protection (riprap). 23 

OM&R activities include the daily operation of the water diversion, conveyance, and 24 
delivery systems; canal maintenance; placement of riprap for bankline protection and 25 
erosion control; vegetation management and weed control; O&M of electrical power 26 
generation and transmission facilities; and routine maintenance as needed to ensure 27 
continued operations and replacement of facility or system components when necessary 28 
to maintain system capacity and operational capabilities.  Nevada’s covered projects and 29 
activities are located within LCR MSCP Reaches 1–3.  There are no ongoing Nevada 30 
actions in Reaches 4–7. 31 

2.4.1 Ongoing Flow-Related Covered Activities 32 

Flow-related activities include ongoing diversions, return flows, and the generation and 33 
transmission of hydroelectric power by the following. 34 
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2.4.1.1 Reach 1 1 

Nevada covered projects in Reach 1 include: 2 

 Boulder Canyon Project diversions at Hoover Dam; 3 

 City of Boulder City diversions at Hoover Dam and Temple Park; 4 

 City of Henderson and Basic Water Company (BWC) diversions at Saddle Island, 5 
Lake Mead (one intake); 6 

 Las Vegas Valley return flows (dry weather flows, treated wastewater returns, and 7 
unmeasured returns); 8 

 Nevada Department of Fish and Game (now NDOW) diversion at Saddle Island, 9 
Lake Mead; 10 

 Pacific Coast Building Products diversion at Gypsum Wash, Lake Mead (diversion 11 
through well[s]); 12 

 SNWA diversions at Saddle Island, Lake Mead, known as Robert B. Griffith Water 13 
Project and River Mountains Facility (two intakes); 14 

 PPRs, as identified in the Decree and in the Supplemental Decree; 15 

 other Colorado River contractors in Nevada and legal Colorado River water diverters, 16 
as identified in Appendix G; 17 

 Boulder Canyon Project Diversion at Hoover Dam—Federal project, used for dam 18 
facilities and Reclamation’s visitors’ center, accounted for within Nevada’s 19 
allocation; and 20 

 Lake Mead NRA diversions—PPR and water user contract for the NPS, facilities 21 
owned and operated by the City of Boulder City. 22 

Nevada’s covered activities in Reach 1 include the generation and transmission of 23 
hydroelectric power at Hoover Dam. 24 

2.4.1.2 Reach 2 25 

Nevada covered projects in Reach 2 include: 26 

 Lake Mead NRA diversions at Cottonwood Cove, Lake Mohave; 27 

 other Colorado River contractors in Nevada and legal Colorado River water diverters, 28 
as identified in Appendix G; 29 

 PPRs, as identified in the Decree and in the Supplemental Decree; and 30 

Nevada’s covered activities in Reach 2 include the generation and transmission of 31 
hydroelectric power at Davis Dam. 32 
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2.4.1.3 Reach 3 1 

Nevada covered projects in Reach 3 include: 2 

 Big Bend Water District (Laughlin) diversion and return flows; 3 

 Boy Scouts of America (diversion through well[s]); 4 

 existing wells determined to be pumping Colorado River water; 5 

 Laughlin area return flows (treated wastewater returns and unmeasured returns); 6 

 SNWA diversions at the Mohave Generation Station; 7 

 Sportsman Park (diversion through well[s]); 8 

 other Colorado River contractors in Nevada and legal Colorado River water diverters, 9 
as identified in Appendix G; and 10 

 PPRs, as identified in the Decree and in the Supplemental Decree. 11 

Nevada’s covered activities in Reach 3 include the generation and transmission of 12 
hydroelectric power at Parker Dam. 13 

2.4.1.4 Nevada Hydroelectric Power Contract 14 
Holders 15 

Ongoing programs and activities by Nevada hydroelectric power contract holders 16 
proposed for coverage under the LCR MSCP HCP include the contracting for, ordering 17 
of, and scheduling of Federal hydroelectric power by purchasers in Nevada to maximize 18 
the economic value of such power generation within the constraints of the water release 19 
schedule(s). 20 

2.4.2 Future Flow-Related Covered Activities 21 

Future projects by Nevada covered under the HCP would include diversions, discharges, 22 
and return flows through existing facilities on the LCR.  Future volumes of diversions, 23 
discharges, and return flows may be changed by administrative actions, which may 24 
include changes to points of diversion, new points of diversion, interstate water banking, 25 
water marketing, and water transfers, or any other actions as made possible from any 26 
future agreements and/or measures taken by the Colorado River Commission of Nevada 27 
or contract holder(s).  The potential changes in flows from future projects by Nevada are 28 
not expected to exceed 233,000 af of consumptive use (CU).  CU includes return flows 29 
from activities on the LCR. 30 

Future projects by Nevada also include coverage for potential changes to existing flows 31 
into Lake Mead from the Muddy and Virgin Rivers (i.e., inflows discharging within the 32 
full pool elevation of Lake Mead), which may affect lake levels.  Flow from the Muddy 33 
and Virgin Rivers pass into Lake Mead, and could be increased by augmentation from 34 
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potential future projects implemented outside of the LCR MSCP planning area along the 1 
Muddy and Virgin Rivers (e.g., actions such as purchasing irrigation water shares), or 2 
decreased by construction of upstream water diversion and conveyance facilities.  Those 3 
activities that would be implemented outside the LCR MSCP planning area that could 4 
affect lake levels, however, are not covered under the LCR MSCP, including effects of 5 
these actions on the Muddy and Virgin Rivers.  Such potential future projects would need 6 
to provide environmental documentation and obtain all applicable permits independent of 7 
the LCR MSCP.  Flow into Lake Mead from the Virgin River could increase by 8 
approximately 30,000 af annually or decrease by approximately 60,000 af annually.  9 
Flow into Lake Mead from the Muddy River could increase by approximately 30,000 af 10 
annually or decrease by approximately 8,000 af annually.  The potential changes in flow 11 
into Lake Mead from the Muddy and Virgin Rivers are within the 233,000 af CU. 12 

Future projects and activities by Nevada covered under the HCP would also include 13 
temporary water exchanges, forbearances, and associated changes in points of diversion 14 
for water banking activities or short-term leasing.  Temporary water exchanges include, 15 
although are not limited to, water exchanges between the AWBA and the SNWA, and/or 16 
other legal Colorado River water user within Nevada.  Water exchanges between the 17 
AWBA and agencies within Nevada are expected to be temporary, and would not 18 
cumulatively exceed 100,000 afy for California and Nevada combined. 19 

2.4.2.1 Nevada Hydroelectric Power Contract 20 
Holders 21 

The execution, administration, and operation of extended, renewed, new, or additional 22 
contracts for hydroelectric power from hydroelectric facilities at Hoover, Davis, Parker, 23 
and Headgate Rock Dams by power users in Nevada are proposed for coverage under the 24 
HCP. 25 

2.4.3 Ongoing Non-Flow-Related Covered 26 

Activities 27 

In addition to the OM&R of facilities described in Section 2.4.1, ongoing non-flow-28 
related activities include the NDOW programs and activities described below. 29 

2.4.3.1 Nevada Department of Wildlife Programs and 30 
Activities 31 

NDOW has statutory responsibilities and authorities and the ability to perform 32 
activities/programs within the discretion of NDOW.  The majority of activities which are 33 
occurring or which are anticipated to occur in the future are not reasonably anticipated to 34 
result in take of species listed under ESA or are performed under authority of Title 50 35 
C.F.R. §17.21(c)(5) and existing cooperative agreements with the USFWS.  For those 36 
state level activities performed by NDOW that are funded under the Cooperative 37 
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Endangered Species Conservation Fund, Federal Aid in Sport Fish Restoration Act, and 1 
Wildlife Restoration Act, consultation to address potential take is performed as part of the 2 
review of existing statewide Federal Aid grant processes through Region 1 of the 3 
USFWS.  It is the intent of NDOW to continue this existing review and consultation 4 
process outside of the auspices of the LCR MSCP program and permitting process.  5 
Those activities/programs may include: 6 

 fish stocking, procurement, and reintroduction efforts, including those for endangered 7 
species and rainbow trout; 8 

 fish surveys using electrofishing, netting, and angling; 9 

 Sport Fish Restoration Act—funded sportfish enhancement projects; and 10 

 wildlife surveys. 11 

Additional activities/programs may be performed by NDOW that may be funded entirely 12 
from non-Federal revenue sources, or partially/entirely using Sport Fish/Wildlife 13 
Restoration Act funding including state matching funds and resources.  Where these 14 
activities/programs include a Federal funding component, it is the intent of NDOW to use 15 
existing ESA consultation processes as described above for those actions.  Ongoing 16 
programs and activities related to surveying, capturing, and handling of Federally listed 17 
species will be covered under section 10(a)(1)(A) permits and other authorities, as 18 
defined in the section 6 Cooperative Agreement between the NDOW and the USFWS.  19 
These programs and activities are, therefore, not covered activities under the LCR MSCP 20 
HCP.   21 

Ongoing and potential activities for which coverage is requested under the HCP, 22 
depending on inclusion of a Federal funding component, include the following. 23 

1. Aquatic, wetland, and riparian habitat maintenance and restoration activities, 24 
including installation of artificial fishery habitat enhancement.  Most of these 25 
activities have occurred or are occurring at Lake Mead and Lake Mohave and are 26 
funded under the Sport Fish/Wildlife Restoration Act.  Additional activities are not 27 
planned at this time but may occur, depending on reservoir surface elevations and as 28 
benefits to fisheries are realized and justified through existing activities.  Future 29 
projects are anticipated to focus on small-scale, localized habitat enhancement 30 
projects targeted at existing high angler use areas on mainstem reservoirs.  It is 31 
currently estimated that up to 20 acres of aquatic habitat improvements and 10 acres 32 
of terrestrial habitat improvements could occur within any 5-year period over the 33 
term of the LCR MSCP.  Sites for habitat maintenance and restoration will be 34 
selected and designed to increase or improve habitat for native wetland and riparian 35 
wildlife species and will be selected to avoid impact to or removal of existing 36 
functional cottonwood-willow, marsh, honey mesquite, and backwater land cover 37 
types that provide habitat for covered and evaluation species.  Habitat maintenance 38 
and restoration will be implemented to avoid the breeding season of all covered bird 39 
species. 40 

2. Revegetation activities for aquatic, wetland, and riparian enhancement.  No projects 41 
are currently ongoing or anticipated but would occur principally on state lands and 42 
would use only native vegetation. 43 
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3. Maintenance of aids to navigation and boating access.  NDOW places and maintains 1 
aids to navigation along the LCR and in Lake Mead and Lake Mohave.  This activity 2 
typically involves hand-lowering of anchors, attached by rope and chain to floating 3 
buoys.  These buoys are placed to advise boaters of regulated areas, mark hazards to 4 
navigation, or provide other information.  It is anticipated that additional effort will 5 
be required associated with additional conservation actions and in response to 6 
increasing levels of recreational boating activity.  The NDOW also maintains boating 7 
access improvements.  Currently, there is a boat ramp at Fisherman’s Park in 8 
Laughlin, and NDOW provides cooperative assistance to maintain and enhance 9 
boating access facilities at Big Bend State Park near Laughlin, although boating 10 
access improvements may take place anywhere along the River including mainstem 11 
reservoirs.  Maintenance and improvements to existing facilities at Fisherman’s Park 12 
and Big Bend State Park is funded in part under the Sport Fish/Wildlife Restoration 13 
Act and also through use of state motorboat fuel tax revenues.  Cooperative 14 
assistance to the NPS for maintenance and enhancement of boating access facilities 15 
within the Lake Mead NRA is primarily funded under the Sport Fish/Wildlife 16 
Restoration Act. 17 

4. Law enforcement patrol activities including boating safety programs.  Pursuant to 18 
state law, NDOW is responsible for administering the law enforcement and boating 19 
safety program on the state level.  These programs include law enforcement patrols 20 
using watercraft to pursue and stop other watercraft.  When pursuing a watercraft 21 
exceeding wakeless speed in a no-wake zone, the patrol boat also creates a wake.  22 
Some incidental impact to resources that the no-wake zone was intended to protect 23 
may occur as a result.  The annual level of law enforcement patrol activities is 24 
anticipated to be similar to the estimated total effort for watercraft-based law 25 
enforcement patrol activities in 2002.  NDOW estimates that a total of 22,000 person-26 
hours will be expended to conduct these activities in 2002 for both the mainstem of 27 
the river and mainstem reservoirs and lakes.  Of that total, which includes all activity 28 
while on the water, it is estimated that less than one percent is located in more 29 
sensitive off-channel areas.  Time spent in pursuit is usually limited to a few minutes; 30 
other time spent patrolling in sensitive areas is at low speed.  Additional effort may 31 
be required in association with new conservation actions. 32 

2.4.4 Future Non-Flow-Related Covered Activities 33 

In addition to the OM&R of facilities described in Section 2.4.1, future non-flow-related 34 
activities include the NDOW programs and activities described below. 35 

2.4.4.1 Nevada Department of Wildlife Programs and 36 
Activities 37 

Future projects by NDOW covered under the HCP would include those ongoing projects 38 
identified in Section 2.4.3.1, which may be funded entirely from non-Federal revenue 39 
sources, including NDOW projects identified as ongoing projects that NDOW does not 40 
currently participate in, but may participate in sometime in the future, and NDOW 41 
projects related to the LCR MSCP. 42 
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Chapter 3 1 

Resources of the LCR 2 

3.1 Introduction 3 

This chapter describes the past and present environmental conditions of the LCR MSCP 4 
planning area.  Past and present ecological conditions in the LCR MSCP planning area 5 
are described in Section 3.2, “Historical Conditions.”  Section 3.3, “Baseline 6 
Conditions,” describes the existing ecological conditions from which potential impacts of 7 
implementing the covered activities and LCR MSCP on covered species are assessed.  8 
Section 3.4, “Land Cover Types Used for Species Habitat Models,” describes the land 9 
cover types that are present in the LCR MSCP planning area and are used to determine 10 
the existing extent of covered species habitats.  The status of covered species and 11 
designated critical habitat is described in Section 3.5, “Status of Covered and Evaluation 12 
Species Habitats in the LCR MSCP Planning Area” and Appendix I, “Status of LCR 13 
MSCP Covered Species.” 14 

3.2 Historical Conditions 15 

This section summarizes historical conditions of the LCR ecosystem.  Major sources used 16 
to prepare this summary include: 17 

 Biological Assessment, Description and Assessment of Operations, Maintenance, and 18 
Sensitive Species of the Lower Colorado River (Bureau of Reclamation 1996); 19 

 Biological and Conference Opinion on the Lower Colorado River Operations and 20 
Maintenance-Lake Mead to the Southerly International Boundary (U.S. Fish and 21 
Wildlife Service 1997); 22 

 Resource Use by Native and Non-Native Fishes of the Lower Colorado River: 23 
Literature Review, Summary and Assessment of Relative Roles of Biotic and Abiotic 24 
Factors in Management of an Imperiled Indigenous Ichthyofauna (Pacey and Marsh 25 
1998); and 26 

 Biological Assessment, Interim Surplus Criteria, Secretarial Implementation 27 
Agreements, Water Administration, and Conservation Measures on the Lower 28 
Colorado River, Lake Mead to the Southerly International Boundary (Bureau of 29 
Reclamation 2000a). 30 
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The LCR has undergone dramatic changes since the late 1800s (Table 3-1).  Prior to 1 
water development, the Colorado River flowed unimpeded and was a highly dynamic 2 
system.  Seasonal water fluctuations and associated high sediment loads were major 3 
elements contributing to the physical and biological characteristics of the river.  Water 4 
flows and sediment loads ranged widely, from flows exceeding 100,000 cubic feet per 5 
second (cfs) in May–July (when water runoff was greatest) to flows of 5,000 cfs or less 6 
during late fall and winter (Grinnell 1914; Carothers and Minckley 1981).  Sediment 7 
loads were highest during August and September; loads in May and June were also high 8 
(Turner and Karpiscak 1980).  Sediment loads at Yuma averaged more than 108 metric 9 
tons per year (U.S. Geological Survey 1973). 10 

This wide flow fluctuation allowed geologic processes such as aggradation 11 
(i.e., deposition of sediment that raises the elevation of the floodplain) and degradation or 12 
scouring (i.e., erosion that lowers the elevation of the floodplain) to occur and forced 13 
biological communities to adapt to the constantly changing environment.  Swift, 14 
sediment-filled flows scoured the canyons in the LCR, which hindered the establishment 15 
of most riparian plant communities.  Conversely, aggradation occurred when the water 16 
and sediment were released from the narrow canyons into the broad valleys where soil 17 
deposition took place allowing backwaters, marshes, and riparian areas to establish. 18 

The river bottom changed constantly as bedload was transported (Minckley 1979).  19 
Native plant communities became established within the broad valley river reaches 20 
extending away from the river for up to several miles where the water table was relatively 21 
shallow.  In addition, meandering of the river caused by occasional large flows created or 22 
reconnected oxbows and backwaters.  Among the larger historical backwaters and/or 23 
oxbows were Beaver Lake, Lake Su-ta-nah, Duck Lake, Spears Lake, Powell Slough 24 
(now part of Topock Marsh), and Lake Tapio.  All were located between what are now 25 
Bullhead City and Topock (Ohmart et al. 1975). 26 

Because of the seasonality of the flooding, several communities of plants and animals 27 
developed in response to high flows taking place from May to July and low flows 28 
occurring during the winter months.  Riparian communities along the river were 29 
constantly undergoing change in response to variable rates of aggradation and 30 
degradation in the river channel and near stream areas.  Floodplain communities 31 
developed in areas that were seasonally, or only intermittently, inundated.  Marsh 32 
communities developed in areas of extended inundation. 33 

Conditions in the LCR ecosystem have changed because of anthropogenic influences 34 
(Fradkin 1981 cited in Pacey and Marsh 1998).  Table 3-1 provides a timeline for major 35 
events that have affected conditions in the LCR MSCP planning area, including water 36 
development activities, changes in vegetation, and introductions of non-native species. 37 

3.2.1 Facilities Construction 38 

Construction of facilities, including water diversion structures, dams, and flood control 39 
facilities, resulted in the most radical physical change that the river system has 40 
undergone.  These facilities altered the natural hydrologic regime, which in turn altered 41 
biological communities within the system. 42 
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Year Event 

1700−1800 Lower Colorado River (LCR) explored by Spanish priests and military, culminating with the 
establishment of a mission at Yuma in 1774 and its subsequent destruction by Yuma Indians in 1781 
(Ohmart et al. 1988). 

1848 LCR area north of the Gila River acquired by United States. 

1840−1870 LCR explored by U.S. military.  Most of early expeditions explored possible transportation routes.  
Notes on the geology, flora, and fauna of LCR were made. 

1850 Fort Yuma established by U.S. Army. 

1852 First steamboat, the Uncle Sam, captained by James Turnbull, traveled up Colorado River to resupply 
Fort Yuma.  This activity marked beginning of the steamboat trade, which would eventually have 
profound effects on mature riparian areas along the river (Lingenfelter 1978). 

1854 Gadsden Purchase consummated, extending U.S. territory south of the Gila River to the present border 
with Mexico. 

1857 LCR, from Yuma, Arizona, north to present site of Hoover Dam, explored by J.C. Ives; region 
reported to be valueless. 

1862 Colorado River gold rush began.  The 1861 silver strike at El Dorado Canyon and the 1861 gold strike 
at Laguna de la Paz created Colorado River Gold Rush of 1862 (Lingenfelter 1978).  Gold rush fueled 
steamboat trade along LCR.  Initially, downed, dried cottonwood, willow, and mesquite were used as 
fuel for the steamboats (Ives 1861).  Increased river traffic soon used all available wood debris, and 
crews began cutting down large quantities of cottonwoods, willows, and mesquites.  By 1890, most 
large cottonwood-willow stands and mesquite bosques had been cut over (Ohmart et al. 1988, Grinnell 
1914).  Natural regeneration continued to establish new stands with each annual flood event. 

1869 Colorado River from Green River in Utah to Virgin River confluence explored by John Wesley 
Powell.  

1877 Rail line over the Colorado River completed by Yuma Southern Pacific Railroad.  First diversion of 
water from LCR constructed by European settlers for irrigating the Palo Verde Valley near Blythe, 
California. 

1883 Second rail line crossed the river.  Together with crossing at Yuma, crossing at Needles by Atlantic 
and Pacific Railroad in 1883 sounded the death knell of steamboat trade along the LCR (LaRue 1916).  
Steamboat commerce further reduced by declines in mining, and by 1887, steamboats no longer 
traveled above Eldorado Canyon (Lingenfelter 1978). 

1885 First documented improvements on LCR were made.  Lieutenant S.W. Roessler hired a barge and 
crew to make improvements at Six Mile Rapids and Mojave Crossing for navigation, which was first 
recorded instance of alteration of river (Smith 1972). 

Carp known to be established in LCR ecosystem, altering the native fish fauna for the first time 
(Minckley 1973). 

1892 Channel catfish stocked into the Colorado River by Arizona Game and Fish (LaRivers 1962). 

1895 Construction began on Alamo Canal at Yuma to irrigate the Imperial Valley. 

Late 1800s 
to early 
1900s 

Saltcedar, which was introduced into United States as an ornamental tree, escaped cultivation by the 
late 1800s.  Expansion of saltcedar range was rapid by the early 1900s, especially between 1935 and 
1955 along the Colorado River (DeLoach 1989). 

1901 Alamo (Imperial) Canal completed; water diverted near Yuma and conveyed through Mexico to 
irrigate the Imperial Valley in California; canal supplied 700 miles of lateral canals, enabling 
irrigation of 75,000 acres. 

1902 Reclamation Act passed establishing U.S. Reclamation Service.  U.S. government began planning 
large-scale irrigation projects (LaRue 1916). 
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Year Event 

1905 Temporary diversion structure at Alamo Canal heading breached by flood on Gila River, and 
Colorado River flowed into Salton Sink. 

1907 Dike repaired and river redirected back to the correct channel by Southern Pacific Railroad.  Salton 
Sea was accidentally created from Colorado River floodwaters; 330,000 acres were inundated; 
flooding increased political pressure to dam the Colorado River. 

1909 Laguna Diversion Dam completed; water diverted through the Yuma Main Canal to irrigate 53,000 
acres in the Yuma Valley, Arizona, and 14,700 acres in the Reservation Division in California, and 
through the North Gila Canal to irrigate 3,500 acres in the Gila Valley, Arizona. 

1910 Three-month expedition from Needles to Yuma led by Joseph Grinnell to collect data on mammals, 
birds, and associated habitats.  Expedition provided one of first detailed accounts of flora and fauna of 
LCR.  Grinnell observed carp and catfish, documented effects of Laguna Dam on the ecosystem, and 
documented loss of riparian vegetation to agriculture (Grinnell 1914). 

1913 Estimated acreage of irrigated land between Virgin River and Southerly International Boundary was 
367,000 acres, most of this land was in Imperial Valley (LaRue 1916).  Along the mainstem Colorado 
River between Cottonwood Basin and the U.S./Mexico border, the conversion of 53,000 acres to 
irrigated agriculture land resulted in substantial loss of riparian vegetation. 

1920 Saltcedar appeared along mainstem of the Colorado River (Ohmart et al. 1988).  This species is well 
suited to changed riverine ecosystem and displaced native riparian species throughout LCR.  
Important wildlife habitats, including the cottonwood-willow gallery forests, all but disappeared from 
Colorado River and were replaced by less desirable saltcedar (Anderson and Ohmart 1984a). 

1922 Colorado River Compact signed, whereby water was allocated between the upper (Colorado, 
Wyoming, New Mexico, Utah) and lower (California, Nevada, Arizona) basins. 

1927 Irrigated acreage along the mainstem of LCR increased from 53,000 acres in 1913 to 95,000 acres in 
1927 (Wilbur and Ely 1948).  Increase resulted in further decreases in extent of riparian vegetation. 

1935 Boulder Dam (now Hoover Dam) completed; Lake Mead covered 300 square miles and stored 31 
million acre-feet (maf) of water, enough to irrigate 650,000 acres in California and Arizona and 
400,000 acres in Mexico.  Hydrography of river changed; devastating floods were eliminated.  
Hydropower of 4 billion kilowatt-hours produced annually. 

U.S. Fish and Wildlife Service (USFWS) stocked largemouth bass, bluegill sunfish, green sunfish, and 
black crappie in Lake Mead and rainbow trout into river below Lake Mead (Jonez and Sumner 1954). 

1938 Parker Dam completed; Lake Havasu behind the dam covers 39 square miles and stores 600,000 acre-
feet of water.  Metropolitan Water District of Southern California diversions into the Colorado River 
Aqueduct initiated. 

Imperial Dam completed; additional water diverted via the Gila Gravity Main Canal and the All 
American Canal for irrigating southeast California and southwest Arizona. 

Pilot Knob Wasteway off All American Canal completed, allowing water to be diverted from behind 
Imperial Dam on the California side to be returned to the river. 

1938–1939 Although largemouth bass and bluegill already present in system, State of California planted 
additional stocks to increase spread of species (Dill 1944). 

1939 Gila Gravity Main Canal completed, replacing the North Gila Canal (from behind Laguna Dam) and 
delivering irrigation water from behind Imperial Dam to irrigate 105,000 acres in Arizona’s Gila 
Valley. 

1940 All-American Canal completed, replacing Alamo Canal and delivering irrigation water from behind 
Imperial Dam to Imperial Valley in California; 461,642 acres currently irrigated. 

1941 Havasu National Wildlife Refuge (NWR) established near Needles, California.  Imperial NWR 
established near Martinez Lake, Arizona. 

Siphon Drop completed, delivering irrigation water from All-American Canal to Yuma Valley in 
Arizona; it replaced Yuma Main Canal (sealed in 1948), originating behind Laguna Dam. 
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Year Event 

1944 Headgate Rock Dam completed; irrigation water diverted to Colorado River Indian Tribes Reservation 
near Parker, Arizona; water diverted to enable irrigation of 107,588 acres.  

1948 Coachella Canal completed; water from All-American Canal conveyed to Coachella Valley in 
California; 58,579 acres currently irrigated. 

Red shiners introduced to Colorado River as baitfish. 

1950 Morelos Diversion Dam completed; irrigation water delivered by Mexico to Mexicali Valley. 

Davis Dam closed and first water storage for Lake Mohave begun in January 1950.  Powerplant still 
under construction. 

1952 Yuma Division stabilized from Laguna Dam to Southerly International Boundary; 17.6 miles of levees 
constructed; 17.4 miles of channel dredged; 264,000 cubic yards of riprap placed; 41 miles of access 
roads constructed. 

1953 Davis Dam and power plant completed, providing regulation of water to be delivered to Mexico and 
regulating flows from Hoover Dam; Lake Mohave behind dam capable of storing 1.8 maf of water.  

Mohave Division from Davis Dam to Topock, Arizona, channelized and stabilized; 31 miles of 
channel dredged, 288,082 cubic yards of riprap placed, and 47 miles of levees built. 

1954 Laguna Dam no longer used for diversion (Imperial Dam used instead). 

Threadfin shad introduced into Lake Mead (274 fish).  Second release in 1955 of 11,000 fish resulted 
in successful establishment in Lake Mead (Allan and Roden 1978).  

1955 Threadfin shad introduced into Lake Mohave (6,000 fish) (Allan and Roden 1978). 

1956 Topock Desilting Basin completed, providing control of river sediment near Needles, California; 
4,400,000 cubic yards of material excavated. 

1957 Palo Verde Diversion Dam completed; irrigation water continues to be diverted to the Palo Verde 
Valley near Blythe, California; 121,000 acres under irrigation. 

1959 Striped bass introduced by State of California into Colorado River near Blythe (introduced into Lake 
Havasu in 1960).  This species became top fish predator in the Colorado River system. 

1962 Flathead catfish introduced into river by State of Arizona. 

1963–1967 Tilapia introduced into Colorado River by California and Arizona. 

1964 Cibola NWR was established near Blythe, California. 

1965 Laguna Desilting Basin completed, providing control of river sediment north of Yuma, Arizona; 
3,120,000 cubic yards of material excavated. 

Irrigated acreage estimated at 293,000 acres along mainstem of LCR (Lower Colorado Region State-
Federal Interagency Group for the Pacific Southwest Interagency Committee 1971). 

1966 Senator Wash Dam and Reservoir completed north of Yuma; reservoir covered 470 acres and held 
13,836 acre-feet of water. 

Topock Marsh inlet and outlet structures completed, providing 4,000 acres of marsh at Havasu NWR.  

1967 Palo Verde Oxbow inlet and outlet structures completed near Blythe, California, to provide wildlife 
habitat. 

1968 River channel stabilized from Palo Verde Diversion Dam to Taylor Ferry, 19.5 miles.  Banklines 
armored in Parker Division, Section I; 11 miles stabilized. 

1969 Training structures south of Laughlin, Nevada, completed, reducing bankline erosion. 

Striped bass introduced into Lake Mead in 1969–1972, creating the first documented establishment of 
a persistent reproducing population of striped bass in the LCR in the pelagic zone of a reservoir not 
connected to a suitable riverine reach. 

1970 Mittry Lake inlet structure completed, south of Imperial Dam, to provide wildlife habitat.  

Cibola Division stabilized from Taylor Ferry to Adobe Ruin; 16 miles dredged. 
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1974 Cibola Lake inlet and outlet structures completed at Cibola NWR to improve wildlife habitat. 

1980 Bonytail listed as endangered under the Federal Endangered Species Act (ESA). 

1983 Reservoirs on entire lower river spilled for first time as a result of extremely high precipitation from 
El Niño weather event. 

1985 Inlet structure to the Central Arizona Project aqueduct behind Parker Dam completed; water diverted 
to supply Phoenix and Tucson, Arizona; 1.5 maf currently diverted. 

1986 Hoover Dam power plant upgrade from 1,448-megawatt to 1,951-megawatt output started.  (Upgrade 
was completed in 1992.) 

1989 Establishment of Lake Mohave Native Fish Work Group to implement cooperative actions for 
conservation of adult razorback sucker population in Lake Mohave. 

1991 Razorback sucker listed as endangered under the ESA. 

1992 Powerplant added to Headgate Rock Dam; maximum generating capacity is 19.5 megawatts. 

1993 Hoover Dam power plant upgrade from 1,448-megawatt to 1,951-megawatt output completed.  
(Upgrade started in 1986.) 

Flood event occurred on Colorado River due to Gila River flooding. 

1994 Areas of lower Colorado River designated as critical habitat for two endangered fish, bonytail and 
razorback sucker, under the ESA.  Although not within the LCR MSCP planning area, critical habitat 
was designated on the LCR for humpback chub. 

1995 Parker Division, Section II stabilized. 

Southwestern willow flycatcher listed as endangered under the ESA. 

Flood event occurred on Colorado River due to Gila River flooding. 

1995 Partnership to develop and implement a long-term endangered species compliance and management 
program for the historic floodplain of the LCR formed by U.S. Department of Interior agencies; water, 
power, and wildlife resources agencies from Arizona, California, and Nevada; Native American tribes; 
water and power providers; environmental interests; and recreational interests. 

1996 Reclamation issued final biological assessment for operations, maintenance, and sensitive species of 
LCR in August. 

1997 USFWS issued a final biological opinion on LCR operations and maintenance in April. 

2000 Reclamation issued biological assessment covering the Interim Surplus Criteria, Secretarial 
Implementation Agreements, Water Administration, and Conservation Measures on LCR Lake Mead 
to Southerly International Boundary. 

2001 USFWS issued biological opinion on Interim Surplus Criteria, Secretarial Implementation 
Agreements, Water Administration, and Conservation Measures on LCR Lake Mead to the Southerly 
International Boundary. 

USFWS published draft recovery goals for humpback chub, razorback sucker, bonytail, and Colorado 
pikeminnow, setting forth numeric and management levels needed to downlist and delist these species 
under the ESA. 

2002 USFWS published final recovery goals for humpback chub, razorback sucker, bonytail, and Colorado 
pikeminnow and published the Southwestern Willow Flycatcher Recovery Plan. 

Reclamation requested reinitiation of the 1997 consultation.  USFWS issued an interim BO, which 
identified minor modifications to the provisions of its 1997 BO and extended coverage for 
Reclamation’s discretionary actions on the LCR for 3 years to April 30, 2005. 

2004 The USFWS proposed critical habitat for the southwestern willow flycatcher including areas in the 
LCR MSCP planning area in October. 

Sources:  Bureau of Reclamation 1996, 2000a; U.S. Fish and Wildlife Service 2001, 2002a–e. 
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Water diversion for agricultural irrigation on the LCR began as early as 1877 in the Palo 1 
Verde Valley.  The first water diversion project for large-scale agricultural use on the 2 
LCR was the Alamo Canal, which was completed in 1901.  The canal delivered water to 3 
the Imperial Valley.  Laguna Dam was constructed in 1909 near Yuma, Arizona, and was 4 
the first structure to block the entire river channel on the LCR.  This structure diverted 5 
water to the Yuma Valley and the Reservation Division via the Yuma Main Canal and to 6 
the Gila Valley via the North Gila Canal. 7 

The construction of the Hoover Dam and the AAC System altered the LCR significantly.  8 
Hoover Dam, which created Lake Mead, was constructed to control high flows and 9 
protect agricultural lands and facilities.  Changes associated with Hoover Dam include 10 
sediment trapping, decreased productivity downstream of the dam, decreased water 11 
temperatures, increased water clarity downstream of the dam, elimination of large flood 12 
events, introduction of new species, and isolation of native fish populations (by impeding 13 
their migration).  The AAC System includes the AAC, Coachella Canal, and Imperial 14 
Dam and Desilting Works.  These canals transport waters away from the system, altering 15 
water flows. 16 

Two additional large dams were constructed in the river:  Parker Dam in 1938 and Davis 17 
Dam in 1953.  The changes in environmental conditions associated with these dams are 18 
similar to those associated with Hoover Dam.  Parker Dam created Lake Havasu and 19 
Davis Dam created Lake Mohave.  These two dams further reduced riparian vegetation, 20 
reduced sediment transport, increased water clarity, and impeded fish movement.  At the 21 
upstream end of Lake Havasu, a delta formed as sediment was deposited, creating 22 
Topock Marsh. 23 

Smaller dams and other diversion structures built in the river include Imperial Dam, 24 
Headgate Rock Dam, Morelos Diversion Dam, and Palo Verde Diversion Dam.  Imperial 25 
Dam created a large backwater and series of marsh complexes, inundating existing 26 
riparian vegetation. 27 

Starting in the 1950s, levee, training structure, and jetty construction; bankline 28 
stabilization; and channel realignment were undertaken by Reclamation to control floods, 29 
regulate flows, and prevent bank erosion, among other purposes.  Dredging was 30 
undertaken to realign the channel, control sediment, provide material for levee 31 
construction, and conduct environmental enhancement and mitigation.  Levees that were 32 
constructed close to the main river channel restricted the floodplain and removed 33 
connections between the river and riparian vegetation, marshes, and backwaters.  34 
Narrower, straighter portions of the river channel were created by levee and training 35 
structure construction, bankline stabilization, and dredging.  In addition, banks were 36 
protected from erosion by bankline stabilization and training structures.  Increased water 37 
velocity in the narrow portions of the river channel eroded a formed channel as the fast-38 
moving water eroded the bottom of the river.  (U.S. Fish and Wildlife Service 1997; 39 
Bureau of Reclamation 2000a.) 40 

In areas where channel deepening occurred, the water table lowered.  Marshes and 41 
backwaters dried up.  If the roots of riparian vegetation could reach to the lowered water 42 
table, the vegetation could survive; however, regeneration of riparian vegetation 43 
decreased.  (U.S. Fish and Wildlife Service 1997.) 44 
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Though new backwaters and marshes are no longer likely to form naturally because of 1 
modifications to the river channel and flow regime, construction of training structures 2 
resulted in the formation of more expansive and permanent marshes than had existed 3 
historically.  (Bureau of Reclamation 2000a.) 4 

3.2.2 Loss of Riparian Vegetation and Floodplain 5 

Agriculture contributed to changes on the floodplain along the LCR.  Levee construction 6 
and water diversion associated with agricultural practices hindered floodwaters from 7 
reaching riparian, marsh, and backwater areas.  Channelization and bankline stabilization 8 
altered erosion and flooding patterns, while water diversions decreased water levels, both 9 
contributing to the loss of native fishes.  Though most agricultural development occurred 10 
in fertile valleys away from the river itself, some agricultural land was located along river 11 
terraces, replacing riparian vegetation, marshes, and backwaters. 12 

Boat traffic added to the loss of riparian vegetation as steamboats used the riparian 13 
vegetation along the river for fuel. 14 

Dams also contributed to the loss of riparian vegetation and floodplain.  Large dams, such 15 
as Hoover, Parker, and Davis Dams, inundated miles of river, riparian areas, and adjacent 16 
desert areas. 17 

Historically, approximately 400,000–450,000 acres of riparian vegetation were estimated 18 
to occur on the LCR between Fort Mohave and Fort Yuma (Mearns 1907).  An analysis 19 
by Reclamation (1999) of 1938 aerial photography, historical journals, historical 20 
photographs, surveyor plats, and historical maps indicated the presence of approximately 21 
89,200 acres of potentially suitable willow flycatcher breeding habitat between the Grand 22 
Canyon and the SIB (in the analysis, historical willow flycatcher habitat is defined as 23 
“dense willows often with an over story of cottonwood”).  Currently, approximately 24 
126,000 acres of woody riparian vegetation occurs in the LCR MSCP planning area, of 25 
which approximately 23,000 acres are native vegetation (the remainder is dominated by 26 
saltcedar).  Regeneration of woody riparian vegetation has also decreased considerably 27 
because of loss of riparian vegetation to agricultural, residential, and commercial 28 
development and bankline stabilization; water table lowering because of channelization; 29 
and loss of seasonal flooding because of dam construction. 30 

3.2.3 Changes in Marsh and Backwaters 31 

Marsh and backwaters were lost from areas where they historically occurred because of 32 
agricultural conversion, construction of reservoirs, river channelization, and bankline 33 
stabilization.  The natural formation of new marshes and backwaters because of river 34 
action is also now unlikely.  However, flow regulation and shifts in the timing of flows 35 
because of water diversion resulted in large marsh and backwater complexes developing 36 
where riparian vegetation historically occurred.  Marsh complexes developed behind 37 
Imperial Dam and Parker Dam at the Bill Williams Delta and Topock Marsh.  The 38 
construction of training structures also created areas of more expansive and permanent 39 
backwater and marsh than had occurred historically on the LCR.  In addition, some 40 
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marshes have been created as mitigation for channel improvement projects.  These 1 
improvement projects contributed to the elimination of overbank flows and river 2 
meandering that created the historical marsh and backwater communities.  Reclamation 3 
maintains these marshes as well as marshes formed by the construction of training 4 
structures and other river control features.  (U.S. Fish and Wildlife Service 1997; Bureau 5 
of Reclamation 2000a.) 6 

3.2.4 Introduction of Nonnative Species 7 

Nonnative species have been present in the river since the late 1800s.  Carp and catfish 8 
were among the first fish species to be introduced in the river (Grinnell 1914).  However, 9 
the extent of their presence was not completely documented.  Other fish species 10 
introductions followed, including mosquitofish for mosquito control in the 1920s and 11 
1930s, largemouth bass and other centrarchids (i.e., freshwater basses and sunfishes) in 12 
Lake Mead for sport fishing, and rainbow trout below Hoover Dam (where water clarity 13 
had increased) in the 1930s for sport fishing.  Red shiners and threadfin shad were 14 
introduced for a sport fishing forage base in the 1950s; threadfin shad quickly spread 15 
throughout the LCR.  Striped bass were introduced in the 1960s by the state game and 16 
fish agencies to take advantage of the thriving forage base; this species became a top fish 17 
predator in the Colorado River system.  Flathead catfish were also introduced into the 18 
Colorado River in the 1960s.  Fish from the genus Tilapia were introduced for weed 19 
control in the irrigation systems beginning in the 1960s.  (Bureau of Reclamation 1996.) 20 

In all, 29 nonnative fish species have become established in the river and are believed to 21 
be the primary reason for the lack of recruitment of native species because of predation 22 
and competition (Pacey and Marsh 1998).  Native fish were adapted to the historical 23 
extremes of the LCR; nonnative fish were not.  However, under postdam conditions, 24 
native fish had no competitive advantage over nonnative fish.  Many of the nonnative fish 25 
species produced far more eggs per female than the native species, allowing them to 26 
quickly increase their numbers relative to native species.  Introduced fish species invaded 27 
the off-channel habitats frequented by native fish, where they could compete for 28 
resources with and prey on the native fish, especially juveniles.  In addition, the increase 29 
in water clarity downstream of dams may have given nonnative fish a predatory 30 
advantage.  (Bureau of Reclamation 1996.) 31 

Introduction of nonnative plants modified the riparian community and its wildlife habitat 32 
quality.  Saltcedar, which was introduced into the United States as an ornamental tree, 33 
escaped cultivation by the late 1800s.  Saltcedar appeared along the mainstem of the 34 
Colorado River in 1920 (Ohmart et al. 1988), though rapid expansion of its range along 35 
the river did not occur until 1935 to 1955 (DeLoach 1989).  The substantial changes to 36 
the hydrology of the Colorado River favored saltcedar establishment, while limiting 37 
recruitment and persistence of cottonwood-willow communities.  Important wildlife 38 
habitats, including cottonwood-willow gallery forests, all but disappeared from the 39 
Colorado River and were replaced by less desirable saltcedar (Anderson and Ohmart 40 
1984a).  Additional introduced plant species, such as giant reed and giant salvinia, are 41 
also contributing to the decline of native plant communities. 42 
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3.2.5 Water Quality Changes 1 

Water quality changes within the LCR system have occurred because of irrigation return 2 
flows, M&I effluents, dam construction, and a number of point sources.  The quality of 3 
irrigation return water has potential effects on wildlife and fish.  Agricultural return flows 4 
have generally resulted in an increase in salinity in receiving water bodies because of 5 
salts leached from the irrigated soils.  Irrigation return flows may also contain various 6 
residuals from fertilizers and pesticides.  Typical inorganic contaminants include 7 
selenium, zinc, and copper (Buhl and Hamilton 1996).  Dams trap sediment and nutrients, 8 
increasing downstream water clarity, and potentially decreasing downstream 9 
productivity.  In addition, evaporation from reservoirs increases salinity concentration. 10 

3.3 Baseline Conditions 11 

This section describes the regulatory context for the baseline conditions and summarizes 12 
the present conditions of the LCR ecosystem.  Major sources used to prepare this 13 
summary include: 14 

 Biological Assessment, Description and Assessment of Operations, Maintenance, and 15 
Sensitive Species of the Lower Colorado River (Bureau of Reclamation 1996); 16 

 Biological and Conference Opinion on the Lower Colorado River Operations and 17 
Maintenance-Lake Mead to the Southerly International Boundary (U.S. Fish and 18 
Wildlife Service 1997); 19 

 Resource Use by Native and Non-Native Fishes of the Lower Colorado River: 20 
Literature Review, Summary and Assessment of Relative Roles of Biotic and Abiotic 21 
Factors in Management of an Imperiled Indigenous Ichthyofauna (Pacey and Marsh 22 
1998);  23 

 Biological Assessment, Interim Surplus Criteria, Secretarial Implementation 24 
Agreements, Water Administration, and Conservation Measures on the Lower 25 
Colorado River, Lake Mead to the Southerly International Boundary (Bureau of 26 
Reclamation 2000a); and 27 

 Biological Opinion for Interim Surplus Criteria, Secretarial Implementation 28 
Agreements, and Conservation Measures on the Lower Colorado River, Lake Mead 29 
to the Southerly International Boundary; Arizona, California and Nevada (U.S. Fish 30 
and Wildlife Service 2001). 31 

3.3.1 Regulatory Context 32 

Existing conditions represent a “snapshot” in time of the status of populations and habitat 33 
of the covered species in the LCR MSCP planning area.  This snapshot is used to assess 34 
the effects of the covered activities described in Chapter 2, “Description of Covered 35 
Activities,” on the covered species.  Existing conditions include all effects of actions 36 
taken in the past, even if effects of some of the actions have not yet been fully 37 
manifested.  This definition of the existing conditions is used because the current 38 
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environmental conditions are derived in large measure from permanent artificial facilities 1 
(e.g., dams, jetties, training structures, protected banklines, levees) and annual river 2 
operations along the LCR.  The effects of these permanent facilities on covered species 3 
are considered irreversible and are not appropriately considered an effect of the activities 4 
covered under the LCR MSCP HCP.  Existing conditions along the LCR reflect the 5 
effects of past and ongoing human and natural factors leading to the current status of the 6 
covered and evaluation species, their habitat, and the ecosystem in the LCR MSCP 7 
planning area.  Existing conditions are the existing extent of land cover types and 8 
abundance and distribution of species described in this chapter.  Human factors 9 
considered part of existing conditions include the past and present effects of existing 10 
facilities (e.g., dams along the LCR), flood control infrastructure (e.g., levees, protected 11 
backlines), and ongoing operations and maintenance activities.  The effects of natural 12 
factors, such as climate (e.g., flooding, drought, variation throughout the year in 13 
precipitation and temperature), topography, and riverbed composition, are also 14 
considered part of existing conditions along the LCR. 15 

3.3.2 Present Conditions 16 

Present conditions1 in the LCR are significantly different from historical conditions.  The 17 
river is no longer free flowing and does not constitute a continuous ecosystem because of 18 
the many impoundments along its length.  In addition, the hydrologic regime does not 19 
support extreme fluctuations mainly because of the presence of large, mainstem dams 20 
farther upstream, resulting in reduced natural backwaters and reduced periods of 21 
inundation in adjacent floodplain lowlands. 22 

The present condition consists of approximately 126,000 acres of woody riparian 23 
vegetation occurs in the LCR MSCP planning area.  The majority is dominated by 24 
saltcedar (i.e., saltcedar, saltcedar–honey mesquite, and saltcedar–screwbean mesquite 25 
land cover types); only 23,000 acres are native cottonwood-willow, honey mesquite, 26 
arrowweed, and atriplex land cover types.  See Appendix H for a summary of the current 27 
extent of native and nonnative vegetative cover in the LCR MSCP planning area by 28 
landownership status. 29 

Reach 1 is defined by Hoover Dam to the full pool elevation of Lake Mead at 1,229 feet 30 
mean sea level (msl).  Hoover Dam and Lake Mead were created to provide flood 31 
control, water storage for irrigation, and hydroelectric power.  In addition to the Colorado 32 
River, Hoover Dam retains flows from the Muddy and Virgin Rivers.  Lake Mead is 33 
characterized as a mesotrophic lake (i.e., intermediate in nutrient levels and productivity) 34 
(La Bounty and Horn 1997 ).  Because of the construction of Glen Canyon Dam, most of 35 
the Colorado River sediment load is trapped in Lake Powell.  Lake Mead, formed by 36 
Hoover Dam, traps Colorado River sediment from the Grand Canyon in its upper reaches, 37 
and the river downstream of the dam is relatively clear.  Water temperatures downstream 38 
of the dam are cool because of releases from the hypolimnetic zone (deeper, cold-water 39 
layer) of the reservoir.  Lake Mead supports a small recruiting population of razorback 40 
sucker, as well as a large number of nonnative fishes, many of which prey on native 41 

                                                      
1 The extent of existing vegetation described in this Chapter is derived from aerial photographs taken of the LCR MSCP planning 
area from 1997 through 2001 and, consequently, represent the extent of vegetation types that were present at the time of the aerial 
photographs were taken and represent the best available information. 
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species of fish.  Native fishes are unable to move upstream or downstream of the barrier 1 
created by the dam.  Riparian vegetation along Lake Mead is limited because of lack of 2 
substrate and frequent water fluctuations in the reservoir.  At the time vegetation was 3 
delineated in 1997, approximately 4,000 acres of woody riparian vegetation was present 4 
within the full pool elevation of Lake Mead 1,700 acres of which are native cottonwood-5 
willow; the remainder are saltcedar or mixed saltcedar–mesquite).  Approximately 6 
140 acres of marsh occur in Reach 1. 7 

Reach 2 extends from Hoover Dam to Davis Dam and is defined by the boundary of Lake 8 
Mohave to the full-pool elevation of 647 feet.  Davis Dam and Lake Mohave were 9 
created to provide part of the capacity for water delivery to Mexico and to re-regulate 10 
fluctuating discharge from Hoover Dam.  Additional sediments are trapped behind Davis 11 
Dam.  The inflow to Lake Mohave is mostly discharge from Hoover Dam with some 12 
infrequent desert-wash flooding (Pacey and Marsh 1998).  The river reach (Reach 2) 13 
from below Hoover Dam to Lake Mohave contains cold tailwater.  Lake Mohave is clear 14 
but highly productive (Pacey and Marsh 1998).  Like Lake Mead, Lake Mohave supports 15 
warm water and coldwater sport fisheries, as well as repatriated and remnant native fish 16 
populations of razorback sucker and bonytail.  Approximately 1,200 acres of woody 17 
riparian vegetation, 5 acres of which are native cottonwood-willow and honey mesquite 18 
(the remainder are saltcedar or mixed saltcedar–mesquite), and 20 acres of marsh occur in 19 
Reach 2. 20 

Reach 3 extends from Davis Dam to Parker Dam and is defined by the boundary of Lake 21 
Havasu to the full-pool elevation of 450 feet.  Immediately below Davis Dam, the system 22 
is characterized by a riverine reach controlled by the cold water discharge from Davis 23 
Dam.  Parker Dam and Lake Havasu were created mainly to provide a forebay and 24 
desilting basin for Metropolitan’s Whitsett Pumping Plant for the Colorado River 25 
Aqueduct (Pacey and Marsh 1998).  The Topock Desilting Basin, located near Needles, 26 
California, was constructed to reduce the flow of sediment into Topock Gorge and is 27 
periodically dredged.  Lake Havasu is a relatively shallow mesoeutrophic (i.e., tending 28 
toward high nutrient levels and high primary productivity) and warm-water impoundment 29 
with a complex shoreline.  Topock Marsh, which came into existence because of the 30 
construction of Parker Dam and the filling of Lake Havasu, is located at the upstream end 31 
of Lake Havasu.  The Bill Williams River empties into Lake Havasu (Pacey and Marsh 32 
1998).  Water is withdrawn from Lake Havasu by the CAP and Metropolitan.  Lake 33 
Havasu supports sport fisheries of nonnative species and also the repatriated and 34 
potentially remnant native fish populations of razorback sucker and bonytail.  More than 35 
50 percent of the riverbank downstream of Davis Dam has been replaced with riprap 36 
(Minckley 1979).  Reach 3 contains approximately 31,500 acres of woody riparian 37 
vegetation, approximately 2,700 acres of which are native cottonwood-willow, honey 38 
mesquite, arrowweed, and atriplex (the remainder are saltcedar or mixed saltcedar–39 
mesquite), and approximately 4,400 acres of marsh. 40 

Reach 4 extends from Parker Dam to Adobe Ruin and Reclamation’s Cibola Gage.  This 41 
reach is channelized.  Backwaters along this reach include Palo Verde Oxbow, Cibola 42 
Lake and Three Fingers Lake.  The riverine portion of this reach includes the epilimnetic 43 
water (warm, surface water layer) released from Parker Dam.  Diversions provide water 44 
to the agricultural lands along the floodplain and adjacent uplands; the main diversions 45 
are at Headgate Rock Dam and the Palo Verde Diversion Dam.  River flows receive 46 
irrigation return flows and infrequent runoff (Pacey and Marsh 1998).  The water 47 
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temperature is warm and the river supports abundant nonnative fish populations.  1 
Approximately 65,700 acres of woody riparian vegetation, approximately 14,500 acres of 2 
which are native cottonwood-willow, honey mesquite, arrowweed, and atriplex (the 3 
remainder are saltcedar or mixed saltcedar–mesquite), and approximately 2,100 acres of 4 
marsh occur in Reach 4. 5 

Reach 5 extends from southern extent of Cibola National Wildlife Refuge (NWR) and 6 
Reclamation’s Cibola Gage to Imperial Dam.  Imperial Dam created Imperial Reservoir 7 
and provides water to the Gila Gravity Main Canal in Arizona and the AAC in California.  8 
Generally, Imperial Reservoir is warm and shallow and acts as a desilting basin for the 9 
canal intakes (Pacey and Marsh 1998).  The desilting works for the Gila Gravity Main 10 
Canal and AAC move sediment from above Imperial Dam to the Laguna Desilting Basin.  11 
In addition, dredging periodically occurs in the reservoir basin upstream of Imperial Dam 12 
to maintain diversions for the Gila Gravity Main Canal and AAC.  Razorback suckers are 13 
also present in Reach 5.  Reach 5 contains approximately 7,800 acres of woody riparian 14 
vegetation, approximately 800 acres of which are native cottonwood-willow, honey 15 
mesquite, and arrowweed (the remainder are saltcedar or mixed saltcedar–mesquite), and 16 
approximately 3,800 acres of marsh. 17 

Reach 6 extends from Imperial Dam to the NIB and includes Laguna Dam, Mittry Lake, 18 
and the confluence with the Gila River.  The Laguna Desilting Basin, which receives 19 
sediment from upstream sources, is periodically dredged.  Flows in Reach 6 are minimal, 20 
consisting of water resulting from sluicing operations at Imperial Dam and irrigation 21 
return flows.  The fish fauna is dominated by nonnative species.  Reach 6 contains 22 
approximately 12,200 acres of woody riparian vegetation, approximately 2,600 acres of 23 
which are native cottonwood-willow, honey mesquite, Atriplex, and arrowweed (the 24 
remainder are saltcedar or mixed saltcedar–mesquite), and approximately 1,400 acres of 25 
marsh. 26 

Reach 7 includes only the LCR floodplain within the United States extending from the 27 
NIB to the SIB and includes Morelos Diversion Dam.  Morelos Diversion Dam provides 28 
water for the Mexican canals, leaving little water to be carried to the river delta at the 29 
Gulf of California.  River conditions below Morelos Diversion Dam to the SIB are 30 
frequently dry, or nearly so.  Flow, when present, in this reach is maintained by seepage 31 
and releases from Morelos Diversion Dam, irrigation return flows, canal wasteway 32 
discharges, and groundwater discharge.  Considerable sediment was deposited in this 33 
reach during the 1993 Gila River flooding.  To maintain flow capacity for flood events in 34 
the river channel, periodic dredging is expected to occur between the NIB and Cocopah 35 
Bend.  Reach 7 contains approximately 3,700 acres of woody riparian vegetation, 36 
approximately 800 acres of which are native cottonwood-willow, arrowweed, and 37 
atriplex (the remainder are saltcedar or mixed saltcedar–mesquite), and approximately 38 
130 acres of marsh. 39 
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3.4 Land Cover Types Used for Species Habitat 1 

Models 2 

With the exception of the southwestern willow flycatcher, covered species habitats have 3 
not been directly field delineated in the LCR MSCP planning area.  Therefore, for some 4 
covered and evaluation species, species habitats are defined by application of species 5 
habitat models based on the likelihood for each land cover type to support a species 6 
habitat (Section 3.5.1.1, “Species Habitat Models).  For these species, the analysis of the 7 
extent of their habitat begins with a definition of the land cover types used for the species 8 
models. 9 

The land cover type classification system used in the LCR MSCP was derived from 10 
previous classifications developed by Anderson and Ohmart (1984b), Younker and 11 
Anderson (1986), Salas et al. (1996), and Ogden Environmental and Energy Services 12 
(1998).  Fourteen land cover types are described in the LCR MSCP planning area 13 
(Table 3-2).  Five woody riparian land cover types are divided into multiple structural 14 
types, and the marsh land cover type is divided into seven compositional types based on 15 
plant composition and vegetation structure. 16 

Table 3-2.  Land Cover Type Classification used in Mapping Resources of the LCR 17 
MSCP Planning Area 18 

Woody riparian land cover types  

Cottonwood-willow (six structural types) 
Saltcedar (six structural types) 
Honey mesquite (four structural types) 
Saltcedar–honey mesquite (four structural types) 
Saltcedar–screwbean mesquite (five structural types) 
Arrowweed 
Atriplex 

Marsh land cover type (seven compositional types) 

Aquatic land cover types 

River 
Reservoir 
Backwater 

Adjacent land cover types 

Desert scrub 
Agriculture 
Developed 

 19 
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3.4.1 Woody Riparian Land Cover Types 1 

Woody riparian land cover types are classified by plant community and structural type 2 
(Anderson and Ohmart 1984b).  Criteria used to define woody riparian land cover types 3 
are presented in Table 3-3.  Six structural types have been described (I–VI) and reference 4 
is made to the proportion of foliage present in each of three vertical layers.  For example, 5 
a plant community with structural type VI has most of its foliage in the lowermost layer, 6 
less foliage in the mid-height layer, and little or no foliage in the upper canopy.  A 7 
structural type I community has well-developed foliage in all three layers, with the upper 8 
canopy dominating.  Figure 3-1 and Table 3-4 describe the relationship between the six 9 
structural types and the foliage density at various heights.  Numerical dominance can be 10 
shared by more than one species, as long as each species constitutes at least 5 percent of 11 
the total trees present (Anderson and Ohmart 1984b). 12 

Table 3-3.  Woody Riparian Land Cover Types and Characteristics Used in Classification 13 

Habitat Type Characteristics 

Cottonwood-willow Salix gooddingii and Populus fremontii (the latter usually in low densities) 
constituting at least 10 percent of total trees (remaining trees are usually 
saltcedar). 

Saltcedar Tamarix spp. constituting 80–100 percent of total trees. 

Honey mesquite Prosopis glandulosa constituting 90–100 percent of total trees. 

Saltcedar–honey mesquite Prosopis glandulosa constituting at least 10 percent of total trees; rarely found 
to constitute more than 40 percent of total trees. 

Saltcedar–screwbean mesquite Prosopis pubescens constituting at least 20 percent of total trees. 

Arrowweed Pluchea sericea constituting 90–100 percent of total vegetation in area. 

Atriplex Atriplex lentiformis, A. canescens and/or A. polycarpa constituting 90–100 
percent of total vegetation in area. 

Source:  Anderson and Ohmart 1984b. 
 14 

Table 3-4.  Description of Woody Riparian Land Cover Structural Types 15 

Type I Mature stand with distinctive overstory more than 15 feet tall; intermediate class is 2–15 feet tall 
and understory is 0–2 feet tall. 

Type II Overstory is more than 15 feet tall and constitutes more than 50 percent of the trees; little or no 
intermediate class present. 

Type III Largest proportion of trees is 10–20 feet tall; few trees above 20 feet or below 5 feet tall. 

Type IV Few trees above 15 feet tall; 50 percent of the vegetation is 5–15 feet tall and 50 percent is 1–2 feet 
tall. 

Type V 60–70 percent of the vegetation is 0–2 feet tall, the remainder is 5–15 feet tall. 

Type VI 75–100 percent of the vegetation is 0–2 feet tall. 

Source:  Anderson and Ohmart 1984b. 
 16 
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3.4.1.1 Cottonwood-Willow 1 

This community comprises winter-deciduous, broadleaf trees that grow to about 60 feet 2 
tall (Holland 1986; Rowlands et al. 1995).  The dominant tree species are Fremont 3 
cottonwood and Goodding’s willow, although other willow species may be present.  The 4 
community occurs in deep, well-watered, loamy alluvial soils along the floodplain of the 5 
Colorado River and major tributaries (Holland 1986).  To be maintained, it requires 6 
periodic winter or spring flooding that creates new silt beds for seed germination of the 7 
dominant species.  Both Fremont cottonwood and Goodding’s willow reproduce 8 
primarily by seed and have narrowly defined germination requirements.  In addition, 9 
neither species can tolerate prolonged inundation (Ohmart et al. 1988; Brown 1994).  10 
Postdam stabilized flows along the Colorado River are not conducive to seed germination 11 
for these species.  As a result, stands of cottonwood-willow that remain along the 12 
mainstem are largely decadent and show little evidence of seedling recruitment (Brown 13 
1994). 14 

The cottonwood-willow land cover type includes areas where Fremont cottonwood and 15 
Goodding’s willow comprise at least 10 percent of the total trees (Younker and Andersen 16 
1986).  The canopy ranges from continuous to open, and the ground layer is variable.  17 
Cottonwoods typically are present in far smaller amounts than are willows.  The majority 18 
of remaining trees is usually saltcedar. 19 

3.4.1.2 Saltcedar 20 

Saltcedar is the common name applied to several nonnative species of shrubs to medium-21 
size trees of the genus Tamarix that have increased in abundance over the last 50 years, 22 
while the extent of native riparian vegetation has declined along the Colorado River.  The 23 
most commonly invasive species are Tamarix chinensis, T. parviflora, and T. 24 
ramosissima.  The related “athel,” a larger tree that has been widely planted in the LCR 25 
MSCP planning area, may also be included in areas mapped as saltcedar.  This 26 
association generally occurs as a monoculture of saltcedar shrubs or trees.  Saltcedar 27 
occurs over the entire range of soil conditions found along the LCR, including areas 28 
where lack of flooding and high evaporation allow salts to build up in soils.  Saltcedar is 29 
also a prolific seeder and, although the seed remains viable for only a few weeks, it is 30 
produced over a long period (March through October) relative to native riparian species.  31 
The seeds are minute and readily dispersed long distances by wind and water (DeLoach 32 
et al. 2000; Lovich 2000).  Germination and establishment occur on open sites where soil 33 
moisture is high for a prolonged period.  The operation of dams along the Colorado River 34 
results in stabilized low flows and regular summer flooding of river bars, providing ideal 35 
conditions for the establishment of saltcedar (Turner and Karpiscak 1980).  Subsequent 36 
growth is extremely rapid and tends to preclude the establishment of native riparian 37 
species on such sites (Ohmart et al. 1988; Lovich 2000). 38 

Saltcedar has replaced the native woody riparian associations along much of the river, 39 
particularly in areas where the native vegetation has been cleared or removed by fire 40 
(Brown 1994; Turner and Karpiscak 1980; Ohmart et al. 1988).  Saltcedar is able to 41 
persist in highly saline soils that are not conducive to the establishment and growth of 42 
cottonwood and willow.  Saltcedar’s consumptive water use in the planning area ranges 43 
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Figure 3-1
Examples of Woody Riparian Land Cover Structural Types
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from 57.3 to 58.4 inches per year, as compared to a range of 56.2–57.4 inches per year 1 
for cottonwood-willow, 56.5–58.0 inches per year for mesquite, and 53.1–54.2 inches per 2 
year for arrowweed/atriplex (Bureau of Reclamation 2000b).  Saltcedar takes up and 3 
excretes salts, increasing soil salinity, and it increases fire frequency by producing large 4 
amounts of litter (DeLoach et al. 2000). 5 

The saltcedar land cover type is dominated by nearly monotypic stands of saltcedar that 6 
are less than 16-feet tall.  Saltcedars comprise approximately 80–100 percent of the total 7 
trees in this category (Younker and Andersen 1986), and the cover may be continuous or 8 
open.  Because of its pervasive nature, saltcedar is found interspersed within every other 9 
riparian land cover type.  Patches of arrowweed as large as 5 acres may be included in 10 
saltcedar land cover areas (Younker and Andersen 1986) and the ground layer is typically 11 
sparse. 12 

3.4.1.3 Honey Mesquite 13 

Historically, honey mesquite land cover type occurred on the broad alluvial floodplains 14 
of the Colorado River, on secondary and higher terraces above the main channel.  Honey 15 
mesquite, the dominant species in this association, is a facultative upland plant with the 16 
potential to occur in both upland and wetland areas (Reed 1988).  It is also a facultative 17 
phreatophyte that has adapted to avoid water stress through several mechanisms, 18 
including a long taproot that is able to reach deep water tables (Nilsen et al. 1983; 19 
Ohmart et al. 1988).  Riparian honey mesquite has high productivity, which results from 20 
several physiological and morphological adaptations that allow them to “decouple” from 21 
the normal limitations on water and nutrient resources in desert systems (Nilsen et al. 22 
1983).  Foremost, a deep root system allows mesquite to tap water sources unavailable to 23 
shallower rooted plants, while association with nitrogen-fixing symbionts releases 24 
mesquite from nitrogen limitation (Stromberg 1993a). 25 

This species cannot tolerate even relatively short inundations during the growing season 26 
and, prior to river regulation by dams, became established on infrequently flooded 27 
terraces at some distance from the river.  The acreage of honey mesquite has been 28 
decimated as these floodplain terraces have been converted to agriculture.  Although 29 
regulation of the river has enabled honey mesquite to colonize areas that are closer to the 30 
river, it is vulnerable to replacement by saltcedar.  Flooding, vegetation clearing between 31 
the levees, and increased fire frequency (promoted by saltcedar), can eliminate honey 32 
mesquite, which does not colonize or reestablish in open areas as readily as saltcedar 33 
(Minckley and Brown 1982; Ohmart et al. 1988). 34 

Honey mesquite often forms monotypic stands of trees that are less than 30 feet in height.  35 
It can also grow interspersed with or as a mosaic with shrubby species, such as 36 
arrowweed, quail bush, fourwing saltbush, allscale, wolfberry, or inkweed, among others.  37 
Shrub associates are typically in openings in the canopy rather than forming a true 38 
understory.  The coverage of honey mesquite is generally 90–100 percent of the total 39 
vegetation in the mapped area (Younker and Andersen 1986).  The canopy can be 40 
continuous or open, and the ground layer is typically sparse or grassy. 41 
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3.4.1.4 Saltcedar–Honey Mesquite 1 

As described above, honey mesquite often occurs in monotypic stands along the 2 
Colorado River or is present in a mosaic association with shrubby species.  3 
Representative examples of mixtures of saltcedar and honey mesquite occur at Cibola 4 
NWR and Fort Mohave Indian Reservation.  In these areas, saltcedar is present as a dense 5 
understory layer and honey mesquite forms a well-developed, relatively open canopy 6 
layer (Ohmart et al. 1988). 7 

Saltcedar dominates this land cover type; however, honey mesquite constitutes at least 8 
10percent, but rarely more than 40 percent, of the total trees (Younker and Andersen 9 
1986).  The formation of saltcedar–honey mesquite stands reflects the ability of saltcedar 10 
to rapidly establish and become dominant in relatively open or senescent stands of 11 
mesquite.  The greater vulnerability of mesquite to fires, floods, and increased salinity, 12 
coupled with the greater recruitment of saltcedar, indicates the gradual loss of honey 13 
mesquite and the replacement of the mixed association with a monoculture of saltcedar 14 
(Ohmart et al. 1988).  Shrubby species, such as arrowweed or quail bush, or widely 15 
scattered individuals or clumps of screwbean mesquite may also be present, but unlike 16 
saltcedar, these native species do not establish in abundance as an understory of honey 17 
mesquite. 18 

3.4.1.5 Saltcedar–Screwbean Mesquite 19 

Although screwbean mesquite occurred historically along the LCR, it was relatively 20 
scarce (Ohmart et al. 1988) and restricted to older portions of the riverbed or backwater 21 
areas before stabilization or channelization of the river.  As documented by Ohmart et al. 22 
(1988), after the closure of Parker Dam, from 1938–1960, screwbean mesquite 23 
experienced significant increases in cover downstream.  Recruitment and growth of 24 
screwbean mesquite were evidently favored by the curtailment of spring flooding and the 25 
stabilization of summer low flows, while these changes in the hydrograph had the 26 
opposite effect on cottonwood-willow vegetation.  Between 1960 and 1976, with the 27 
expansion of agriculture on Tribal lands and the loss of riparian vegetation within the 28 
floodplain, the total cover of screwbean mesquite decreased.  In the years following 1976, 29 
screwbean mesquite has continued to decline, primarily because of replacement by 30 
saltcedar.  The circumstances that favored the expansion of screwbean mesquite along the 31 
river are no longer operating, apparently because the open sites that would otherwise 32 
provide recruitment opportunities are now rapidly colonized and effectively preempted 33 
by saltcedar (Ohmart et al. 1988). 34 

Within the LCR MSCP planning area, screwbean mesquite is always found in association 35 
with saltcedar.  This association reflects the ongoing expansion of saltcedar and its 36 
displacement of screwbean mesquite along the LCR (Ohmart et al. 1988; DeLoach et al. 37 
2000). 38 

While the primary criterion for saltcedar–screwbean mesquite cover type is that 39 
screwbean mesquite constitutes at least 20 percent of the total trees in the category, much 40 
of the acreage is typically dominated by saltcedar (Younker and Andersen 1986).  Widely 41 
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scattered clumps of individual cottonwood, willow, or honey mesquite trees may also be 1 
present. 2 

3.4.1.6 Arrowweed 3 

The arrowweed land cover type historically formed dense, monotypic, linear belts or 4 
small stands of vegetation along drier portions of the Colorado River floodplain, adjacent 5 
to stands of cottonwood-willow (Ohmart et al. 1988).  It is still characterized by nearly 6 
monotypic stands of arrowweed within the riverine corridor.  In addition to this location, 7 
it is found along canyon bottoms and irrigation ditches, around springs, and in washes 8 
with sandy or gravelly channels (Holland 1986; Brown 1994; Sawyer and Keeler-Wolf 9 
1995). 10 

Arrowweed reproduces both by seed and vegetatively.  The seeds (achenes) are tiny (less 11 
than 0.04 inches) and have small bristles that facilitate their dispersal (McMinn 1939).  12 
Establishment from seed occurs on newly exposed, damp alluvial soils.  Once 13 
established, arrowweed spreads laterally by underground rhizomes, forming continuous 14 
stands that tend to inhibit the establishment of other riparian species and remain dominant 15 
in the absence of disturbance.  Arrowweed shoots withstand moderate flooding, and 16 
although they are unable to withstand strong scouring from floods, they recolonize open 17 
alluvial deposits readily by resprouting from roots and buried stems (Stromberg et al. 18 
1991).  Arrowweed survives at greater water table depths and tolerates greater soil 19 
salinities than Fremont cottonwood or Goodding’s willow (Ohmart et al. 1988; Busch 20 
and Smith 1995).  As a result, it has replaced cottonwood-willow vegetation in some 21 
areas that are subject to groundwater pumping (Holland 1986).  However, it has been 22 
displaced by saltcedar in other areas (Turner and Karpiscak 1980). 23 

3.4.1.7 Atriplex 24 

This land cover type occurs locally in relatively undisturbed, saline portions of the LCR 25 
corridor.  Spatially, it is often found between stands of cottonwood-willow or saltcedar 26 
and stands of mesquite (Ohmart et al. 1988; Brown 1994).  This land cover type can 27 
include one or several atriplex species, including quail bush, fourwing saltbush, and 28 
allscale.  Atriplex species compose 90–100 percent of the total vegetation in this category 29 
(Younker and Andersen 1986).  This land cover type is typified by quail bush, which is a 30 
phreatophyte that is tied to the riparian corridor along the LCR.  The other saltbush 31 
species are nonphreatophytic and, in the absence of quail bush, are better classified under 32 
desert scrub. 33 

3.4.2 Marsh Land Cover Type 34 

The marsh land cover type is classified into seven different types based primarily on the 35 
percent cover of cattail, bulrush, common reed, and open water (Younker and Anderson 36 
1986) (Table 3-5).  Marsh vegetation occurs in areas of prolonged inundation where long-37 
term flooding persists.  Historically, it was found along oxbow lakes and in backwater 38 



  Resources of the LCR

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Habitat Conservation Plan 

 
3-16 

December 2004

J&S 00450.00

 

areas.  Today, it also occurs around relatively stable reservoirs that have minimal daily 1 
and annual fluctuations in water level (Ohmart et al. 1988, Brown 1994).  The most 2 
common components of this association are cattail, bulrush or tule, and common reed 3 
(Ohmart et al. 1988).  Cattails occur in shallow water up to 3 feet deep and are found on 4 
sloping, generally stable substrates.  Bulrushes (particularly, Scirpus californicus) can 5 
grow adjacent to cattails but in deeper water.  They are found in water as deep as 5 feet, 6 
and can extend as high as 10 feet above the water surface.  Thick stands of bulrushes 7 
occur on unmodified banks.  Common reed can also form dense stands along the banks 8 
(Ohmart et al. 1988; Brown 1994). 9 

Table 3-5.  Marsh Land Cover Types and Characteristics Used in Classification 10 

Type Characteristics 

1 Nearly 100 percent cattail/bulrush; small amounts of Phragmites australis (common reed) and open 
water. 

2 Nearly 75 percent cattail/bulrush; many trees and grasses interspersed throughout cover. 

3 About 25–50 percent cattail/bulrush; some Phragmites australis, open water, trees, and grass. 

4 About 35–50 percent cattail/bulrush; many trees and grasses interspersed throughout cover. 

5 About 50–75 percent cattail/bulrush; few trees and grasses interspersed throughout cover. 

6 Nearly 100 percent Phragmites australis; little open water. 

7 Open marsh (75percent water) adjacent to sparse marsh vegetation; sandbars and mudflats visible 
when Colorado River is low. 

Source:  Anderson and Ohmart 1984b. 
 11 

This land cover type consists primarily of cattail/bulrush associations, although stands of 12 
common reed are also included (Anderson and Ohmart 1984b).  These marsh elements 13 
typically intermingle with riparian scrub species (e.g., saltcedar, arrowweed, quail bush, 14 
mesquite) at their upper-elevation limits (Brown 1994).  Marsh includes open water, 15 
sandbars, and mudflats formed when the Colorado River is low (Salas et al. 1996). 16 

3.4.3 Aquatic Land Cover Types 17 

Aquatic land cover types encompass areas that typically contain open water part or most 18 
of the year.  Three aquatic land cover types are recognized:  river, reservoir, and 19 
backwater. 20 

3.4.3.1 River 21 

The river land cover type includes the mainstem of the LCR and tributaries, including 22 
natural and artificial (i.e., canals and drains) channels within the LCR MSCP planning 23 
area.  The criterion for inclusion in this category is the presence of flowing water 24 
throughout the year or most of the year.  The river land cover type includes channel type 25 
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(e.g., riffle, run, pool), cover (e.g., instream woody material, emergent and submerged 1 
vegetation), and substrate (e.g., sand, gravel, concrete lined). 2 

During periods of overbank flooding, the river inundates parts of its floodplain and 3 
provides habitat values associated with inundated vegetation.  Historically, substantial 4 
floodplain area was inundated by the high river flows following winter and summer 5 
storms and during the spring and early summer runoff (Minckley 1979).  Under existing 6 
conditions, the river is constrained by reservoir operations, levees, and channelization, 7 
but higher flows during some seasons and years may inundate limited floodplain area.  8 
Flooded riparian areas provided temporary rearing habitat for fish and other aquatic 9 
species. 10 

3.4.3.2 Reservoir 11 

Storage reservoirs have substantial water storage as an operational element and include 12 
Lake Mead, Lake Mohave, Lake Havasu, and Senator Wash Reservoir.  Diversion 13 
Reservoirs primarily provide stage control for gravity diversions and include the 14 
backwater pools at Headgate Rock Dam, Palo Verde Diversion Dam, Imperial Dam, 15 
Laguna Dam, and Morelos Diversion Dam. 16 

3.4.3.3 Backwater 17 

Backwaters more or less represent the open water elements of the pre-dam Colorado 18 
River channel and associated floodplain.  Under existing conditions, backwaters include 19 
oxbow lakes, abandoned river channel pools, floodplain ponds and lakes, secondary river 20 
channel pools, and hydrologically isolated coves on reservoirs.  Backwaters may be 21 
remnant features historically created by river processes or may be man-made.  22 
Backwaters may be permanent or temporary, drying completely during some seasons or 23 
years.  Connections with the river may be open or in various degrees of closure, 24 
connected to the river by culverts, weirs, porous dikes, and groundwater.  They can vary 25 
in size from less than 1 acre to more than 100 acres. 26 

3.4.4 Adjacent Land Cover Types 27 

Land cover types adjacent to riparian and aquatic land cover types in the LCR MSCP 28 
planning area include desert scrub, agricultural, and developed. 29 

3.4.4.1 Desert Scrub 30 

The desert scrub land cover type encompasses a variety of plant communities that can be 31 
distinguished on the basis of dominant species or combinations of species (e.g., creosote-32 
bursage), as well as different microhabitats (e.g., desert wash woodland).  Except for 33 
agricultural and developed areas (see below), the river channel and floodplain in the 34 
planning area are surrounded by desert scrub. 35 
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3.4.4.2 Agriculture 1 

The agriculture land cover type includes both fallow and actively cultivated areas.  2 
Agricultural lands are concentrated in several wide, low-lying valleys along the LCR. 3 

3.4.4.3 Developed 4 

This land cover type includes urbanized areas and areas that have been graded or 5 
otherwise altered with the effect that they are not expected to support any natural 6 
vegetation other than ornamental and ruderal species.  In addition to cities and towns, this 7 
category includes rural residences and buildings, campgrounds, golf courses, and parks 8 
and other landscaped areas.  The most extensive areas of developed land in or near the 9 
LCR MSCP planning area include Laughlin, Bullhead City, Needles, Lake Havasu City, 10 
Parker and the Parker Strip, Blythe, and Yuma. 11 

3.4.5 GIS Land Cover Database 12 

The land cover geographic information systems (GIS) database was developed to provide 13 
a complete coverage of the entire LCR MSCP planning area.  This database was used to 14 
identify the existing extent and distribution of land cover types in the LCR MSCP 15 
planning area.  Habitat models for covered species were developed and applied to the 16 
land cover GIS database to estimate the extent and distribution of habitat for each 17 
covered species for which these data were suitable (Section 3.5.1.1, “Species Habitat 18 
Models”).  With the exception of backwaters, all of the land cover types listed above are 19 
delineated in the GIS database.  The backwaters land cover type is not delineated 20 
separately in the GIS database; rather, it is encompassed within the river and marsh land 21 
cover types. 22 

The land cover GIS database was assembled using several previously developed GIS 23 
databases: 24 

 Reclamation’s GIS database of land cover types within the riparian corridor of the 25 
LCR (Bureau of Reclamation 1997, supplemented in 2002), 26 

 BIA’s database of land cover types on potentially irrigated reservation lands (Bureau 27 
of Indian Affairs 2001), 28 

 Lower Colorado River Accounting System (LCRAS) GIS database of irrigated 29 
agricultural lands (Bureau of Reclamation 2001a), and 30 

 LCRAS phreatophyte inventory (Bureau of Reclamation 2001b). 31 

The dates and precision of the mapping efforts described above are presented in 32 
Table 3-6.  The extent of mapping is the LCR MSCP planning area.  Because there is 33 
overlap among the databases used to develop the LCR MSCP planning area land cover 34 
map and because the databases are of differing resolution and accuracy, the LCR land 35 
cover GIS database was created by applying priority levels to these databases.  The 36 
databases were applied in the following priority order: 37 
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 1st Priority—BIA database (it has the highest level of accuracy for potentially 1 
irrigated reservation lands but makes up only 4 percent of the GIS database), 2 

 2nd Priority—LCRAS irrigated lands database (it has the highest level of accuracy for 3 
irrigated agricultural lands in the LCR MSCP planning area and makes up 37 percent 4 
of the GIS database; however, it has a lower level of accuracy than the BIA database 5 
for potentially irrigated reservation lands), 6 

 3rd Priority—Reclamation database (it has a lower level of accuracy than the BIA 7 
database for potentially irrigated reservation lands and the LCRAS irrigated lands 8 
database for irrigated agricultural lands but has the greatest extent of coverage, 9 
making up 55 percent of the GIS database), and 10 

 4th Priority—LCRAS phreatophyte database (it has the lowest level of resolution but 11 
covers some areas that the other databases do not; it makes up 4 percent of the GIS 12 
database). 13 

Table 3-6.  Date and Precision of GIS Databases Used to Prepare and Assemble the LCR 14 
MSCP Land Cover Type GIS Database and Map 15 

GIS Database 
Date of Imagery 

Mapped Scale of Imagery 
Minimum Mapped 

Unit (acres) 

Bureau of Reclamation 1997 1:24,000 1 

Bureau of Indian Affairs 1997–2001 1:24,000 1 

Lower Colorado River Accounting System 
(irrigated lands) 

2001 1:24,000 1 

Lower Colorado River Accounting System 
(phreatophyte inventory) 

2001 1:24,000 2.5 

GIS = geographic information systems. 
 16 

The distribution of land cover types in the LCR MSCP planning area by river reach is 17 
presented on Figures 3-2–3-8.  The land cover GIS database contains a greater level of 18 
classification detail than is presented on these map figures.  These maps combine several 19 
land cover types (Table 3-7) and do not include woody riparian land cover structural type 20 
categories or marsh land cover subtypes.  Table 3-8 presents the extent of each land cover 21 
type by river reach, including the extent of cottonwood-willow, marsh, saltcedar, and 22 
mesquite land cover types by structure class.  The extent of land cover type by reach and 23 
landowner is presented in Appendix H. 24 
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Table 3-7.  Land Cover Type Legend for Figures 3-2 through 3-8 1 

Figure Land Cover Category LCR MSCP Land Cover Types 

Cottonwood-willow Cottonwood-willow 

Saltcedar Saltcedar, saltcedar–screwbean mesquite, saltcedar–honey mesquite 

Marsh Marsh 

Other riparian Arrowweed, atriplex, honey mesquite, undetermined riparian (from 
LCRAS phreatophyte database) 

Open watera River 
Reservoir 

Desert scrub Desert scrub 

Agriculture Agricultural 

Developed Developed 
a The backwater land cover type is not included in figures. 
LCRAS = Lower Colorado River Accounting System. 
 2 

3.5 Status of Covered and Evaluation Species 3 

Habitats in the LCR MSCP Planning Area 4 

As described in Chapter 1, “Introduction,” the MSCP HCP addresses 27 covered species 5 
for which incidental take authorization for implementing the covered activities described 6 
in Chapter 2, “Description of Covered Activities,” is sought under section 10(a)(1)(B) of 7 
the ESA.  In addition, the MSCP HCP addresses four evaluation species for which 8 
coverage under the section 10(a)(1)(B) permit could be proposed in future years (Table 1-9 
2).  Detailed descriptions of the ecological requirements and status of covered species are 10 
provided in Appendix I. 11 

The LCR MSCP HCP uses a habitat-based approach for compliance with section 12 
10(a)(1)(B) of the ESA.  To implement this approach, habitat models were developed for 13 
applicable covered species, and the results of the application of these models were used 14 
in the assessment of impacts and development of the LCR MSCP Conservation Plan.  15 
This section defines habitat for each of the covered and evaluation species and describes 16 
the extent of existing habitat in the LCR MSCP planning area for species for which such 17 
information is available. 18 

3.5.1 Covered and Evaluation Species Habitats 19 

Based on the best available information about the known or potential distribution of 20 
covered and evaluation species habitat in the LCR MSCP planning area, species habitats 21 
are defined either by: 22 



Table 3-8.  Extent of Land Cover Type by River Reach Page 1 of 3 

Extent of Land Cover Type by River Reach (acres)b 

Land Cover Typea Reach 1 Reach 2 Reach 3 Reach 4 Reach 5 Reach 6 Reach 7 Total 

Cottonwood-willow I 617 1 677 47 66 219 67 1,693 

Cottonwood-willow II 32 0 13 25 2 7 1 81 

Cottonwood-willow III 518 0 722 414 465 570 284 2,974 

Cottonwood-willow IV 507 0 61 297 63 428 147 1,503 

Cottonwood-willow V 46 0 42 31 3 61 127 309 

Cottonwood-willow VI 2 0 26 75 16 40 49 209 

Total cottonwood-willow 1,721 1 1,541 889 616 1,325 675 6,768 

Saltcedar I 0 0 286 7 23 35 3 355 

Saltcedar II 0 0 3 3 0 10 0 15 

Saltcedar III 1,179 57 106 402 174 101 7 2,026 

Saltcedar IV 680 626 8,122 14,821 4,530 4,455 898 34,132 

Saltcedar V 304 144 4,172 8,358 500 915 999 15,392 

Saltcedar VI 91 11 959 3,332 354 741 892 6,380 

Total saltcedar 2,254 838 13,647 26,923 5,581 6,257 2,800 58,300 

Honey mesquite III 0 0 0 689 0 1 0 690 

Honey mesquite IV 0 4 545 4,815 148 4 0 5,517 

Honey mesquite V 0 0 81 873 26 0 0 980 

Honey mesquite VI 0 0 0 66 0 0 0 66 

Total honey mesquite 0 4 627 6,443 175 5 0 7,253 



Table 3-8.  Continued Page 2 of 3

Extent of Land Cover Type by River Reach (acres)b 

Land Cover Typea Reach 1 Reach 2 Reach 3 Reach 4 Reach 5 Reach 6 Reach 7 Total 

Saltcedar–honey mesquite III 3 3 400 81 41 22 2 553 

Saltcedar–honey mesquite IV 10 356 1,278 8,169 725 128 0 10,667 

Saltcedar–honey mesquite V 5 0 1,431 4,580 11 83 0 6,110 

Saltcedar–honey mesquite V 40 0 354 568 0 1 0 963 

Total saltcedar–honey mesquite 58 359 3,463 13,398 778 234 2 18,293 

Saltcedar–screwbean mesquite I 0 0 0 10 0 0 0 10 

Saltcedar–screwbean mesquite III 0 0 271 333 24 49 0 677 

Saltcedar–screwbean mesquite IV 0 28 3,769 3,210 488 691 49 8,235 

Saltcedar–screwbean mesquite V 0 4 625 896 67 25 0 1,617 

Saltcedar–screwbean mesquite VI 0 0 393 204 0 21 0 619 

Total saltcedar–screwbean 
mesquite 0 32 5,058 4,654 579 786 49 11,159 

Arrowweed 0 0 496 6,541 48 1,069 48 8,201 

Atriplex 0 0 19 582 0 177 121 899 

Marsh 1 14 0 2,188 541 1,010 490 3 4,246 

Marsh 2 0 0 235 116 289 11 0 651 

Marsh 3 24 0 205 710 1,419 538 6 2,902 

Marsh 4 15 0 1,013 464 496 90 6 2,084 

Marsh 5 74 0 484 66 206 9 0 839 

Marsh 6 0 0 101 29 315 146 15 606 

Marsh 7 10 22 116 102 26 75 99 450 

Unspecified marsh 0 0 18 62 0 56 0 136 

Total marsh 137 22 4,358 2,091 3,762 1,414 129 11,914 



Table 3-8.  Continued Page 3 of 3

Extent of Land Cover Type by River Reach (acres)b 

Land Cover Typea Reach 1 Reach 2 Reach 3 Reach 4 Reach 5 Reach 6 Reach 7 Total 

Riverc 660 1 5,764 6,918 2,797 887 140 17,167 

Reservoirc 155,916 27,357 17,981 1,226 1,837 615 9 204,942 

Desert scrub 353 31 7,676 11,710 397 3,151 129 23,447 

Agriculture 0 0 19,166 169,664 260 36,799 44,705 270,594 

Developed 1 0 6,391 32,722 0 10,205 14,307 63,626 

Undetermined ripariand 0 0 6,634 6,268 0 2,337 13 15,252 

Total 161,100 28,645 92,820 290,029 16,831 65,262 63,127 717,814 

Note:  Columns and rows may not total correctly because numbers were totaled, then rounded. 
Sources: 

a The extent of all land cover types, except undetermined riparian and unspecified marsh, are from Bureau of Reclamation 1997 (supplemented in 2002); 
the extent of all land cover types except river, reservoir, marsh, and undetermined riparian are from Bureau of Indian Affairs 2001; the extent of 
reservoir, marsh, cottonwood-willow, undetermined riparian and desert scrub are from the Lower Colorado River Accounting System (LCRAS) 
phreatophyte database (Bureau of Reclamation 2001a); and agriculture is from the LCRAS phreatophyte and irrigated lands databases (Bureau of 
Reclamation 2001b). 

b Reach 1 data are from Bureau of Reclamation 1997 (supplemented in 2002) data only.  Reach 2 data are from Bureau of Reclamation 1997 
(supplemented in 2002) and the Lower Colorado River Accounting System phreatophyte database (Bureau of Reclamation 2001b) data only. 

c The acreages shown for the river and reservoir land cover types include the backwater land cover type.  The backwater land cover type is not included 
as a separate land cover type in the LCR MSCP GIS database.   

d The undetermined riparian  land cover type are riparian land cover types described in the LCRAS phreatophyte database that cannot be correlated to 
the LCR MSCP land cover types.  The LCRAS riparian land cover types included in this table as undetermined riparian are saltcedar-low, saltcedar-
high, mesquite-low, mesquite-high, saltcedar-mesquite, saltcedar-arrowweed, low vegetation, mesquite-arrowweed, and saltcedar-mesquite-
arrowweed.  Because undetermined riparian cannot be correlated to the LCR MSCP land cover types, they are not included in the species habitat 
models described in Section 3.5.1.1.   The analysis of the impacts of covered activities in Chapter 4, however, indicates that mapped patches of 
undetermined riparian land cover will not be affected be affected by flow- or non-flow-related covered activities.  Consequently, the inclusion of this 
land cover type category does not affect the analysis of the impacts of covered activities on covered species habitats presented in Chapter 4.   
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 application of species habitat models based on the likelihood for each land cover type 1 
to support a species habitat (22 species), 2 

 delineation of actual habitat within the LCR MSCP planning area (one species), or 3 

 known occurrences and habitat requirements for species whose habitats cannot be 4 
reasonably correlated to land cover types (eight species). 5 

3.5.1.1 Species Habitat Models 6 

With the exception of the southwestern willow flycatcher, covered species habitats have 7 
not been directly field delineated in the LCR MSCP planning area.  To prepare the LCR 8 
MSCP HCP, habitat models have been developed for 22 covered species whose habitats 9 
can reasonably be correlated to the physical and biological attributes associated with each 10 
of the LCR MSCP land cover types.  Habitat models are based on the land cover types 11 
described in Section 3.4, “Land Cover Types Used for Species Habitat Models,” and that 12 
were used to construct the LCR MSCP GIS land cover database. 13 

The models define habitat for each covered species as the LCR MSCP land cover types 14 
that would be most likely to encompass the elements of each covered species’ habitat 15 
(Appendix I, “Status of LCR MSCP Covered Species”) within the river reaches where 16 
each species is known or expected to occur based on known habitat requirements for the 17 
species.  For each species, the existing distribution of habitat, assessment of impacts on 18 
covered species habitat, and assessment of expected outcomes of implementing the 19 
covered activities with LCR MSCP conservation measures is based on application of 20 
these models.  Species habitat models are presented in Table 3-9.  The calculated extent 21 
of existing habitat for each species by land cover type and by river reach in the LCR 22 
MSCP planning area is presented in Tables 3-10 and 3-11, respectively.  Recent 23 
occurrences of these species in the LCR MSCP planning area are presented on Figures 3-24 
9a–d; critical habitat and occurrence of razorback sucker and bonytail are presented on 25 
Figure 3-10a and 3-10b. 26 

To construct the species habitat models, biologists identified the basic components of 27 
habitat for each species from a literature review.  The habitat models are based only on 28 
the components of each covered species habitat that are related to vegetation 29 
communities (e.g., dominant plant species, canopy height).  Only those vegetation 30 
communities clearly identified as providing frequently used relatively high quality habitat 31 
for a species are included in that species habitat model; however, it was recognized that 32 
other vegetation communities might be used by the species at a lesser frequency.  The 33 
LCR MSCP land cover types that included the vegetation communities identified as 34 
providing high quality habitat for a covered species were assumed to provide habitat for 35 
that species.  These models were the subject of the independent peer review process, and 36 
were determined suitable for use in the impact analysis and development of conservation 37 
measures (see Chapter 10).  The extent of existing habitat in the LCR MSCP planning 38 
area for a covered species was determined by summing the extent of land cover types that 39 
provide habitat for a species in each of the reaches where the species is known or 40 
expected to occur based on known habitat requirements for the species. 41 
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Because these habitat models only consider the components of covered species habitats 1 
that are related to the general physical and biological attributes of vegetation 2 
communities, application of these habitat models overestimates the extent of habitat 3 
present in the LCR MSCP planning area.  For example, mature cottonwood-willow 4 
forests provide habitat for the yellow-billed cuckoo and it is assumed that all patches of 5 
cottonwood-willow types I–III provide habitat.  Consequently, even though as few as 6 
10 percent of the trees present in patches of cottonwood-willow types I–III (see Table 3-7 
3) may be cottonwood or willow (the remainder of the trees typically being saltcedar), all 8 
patches of cottonwood-willow types I–III are assumed to provide habitat for the yellow-9 
billed cuckoo. 10 

3.5.1.2 Southwestern Willow Flycatcher 11 

The LCR MSCP HCP defines the extent of existing southwestern willow flycatcher 12 
habitat based on field survey delineation of its habitat in the LCR MSCP planning area 13 
and not on a habitat model.  Prior to an observation of a juvenile southwestern willow 14 
flycatcher at the Havasu NWR in 1995, the southwestern willow flycatcher was believed 15 
to have been extirpated as a breeding species from the LCR MSCP planning area.  As a 16 
result of that observation, in 1996 Reclamation initiated and continues to conduct 17 
extensive annual surveys for the southwestern willow flycatcher in the LCR MSCP 18 
planning area (Gould pers. comm.).  The surveys were designed to collect information 19 
necessary to: 20 

 determine whether populations are present along the LCR and its tributaries, 21 

 determine breeding status, 22 

 determine the suitability of habitats in the survey area, 23 

 identify the relationships among habitat features and fitness components for the 24 
species, and 25 

 determine the status and distribution of the species along the LCR (McKernan and 26 
Braden 2002). 27 

Results of information collected on surveys has substantially increased the understanding 28 
of the: 29 

 status and distribution of the southwestern willow flycatcher in the LCR MSCP 30 
planning area; 31 

 the physical and biological components that compose nesting habitat; 32 

 timing of egg laying, nestling development, fledging, and other life history 33 
information; 34 

 factors influencing production of young, including causes and effects of nest 35 
parasitism by brown-headed cowbirds and predation; 36 

 survival of adult and juvenile birds; and 37 

 adult and juvenile dispersal patterns. 38 



 

Table 3-9.  LCR MSCP Habitat Models for Selected Species Page 1 of 4 

Assumed Distribution by 
River Reacha, b Summary Habitat Descriptiona 

LCR MSCP Land Cover Types Assumed 
to Support Species Habitatc 

Covered Species 1 2 3 4 5 6 7   

Selected Threatened and Endangered Species    

Yuma clapper rail X  X X X X X Associated primarily with freshwater marshes with water 
no more than 12 inches deep, unless mats of floating 
vegetation are present; the highest densities occur in mature 
stands of dense to moderately dense cattails and bulrushes. 

Marsh types 1–7 provide habitat. 

Desert tortoise 
(Mojave population) 

X X X X X X  Occupies arid lands, typically in association with creosote 
bush scrub.   

Desert scrub provides habitat. 

Bonytail  X X Xd Xd   In the LCR MSCP planning area, limited to the river reach 
from Davis Dam to Lake Havasu and artificial 
impoundments such as ponds and reservoirs. 

Reservoir, river, and backwaters provide 
habitat. 

Razorback sucker X X X X X   In the LCR MSCP planning area, found in the LCR 
channel, connected backwaters, and artificial 
impoundments, such as ponds and reservoirs. 

Reservoir, river, and backwaters provide 
habitat. 

Selected Other Covered Species        

Western red bat  X X X X X X X Occupies riparian and wooded areas, including riparian 
woodland vegetation consisting of sycamores and 
cottonwoods; typically roosts in foliage of trees, shrubs, and 
herbs. 

Cottonwood-willow types I and II and 
honey mesquite type III provide roosting 
habitat. 

All land cover types, except developed, are 
assumed to produce insect prey species 
and thus provide foraging habitat. 

Western yellow bat  X X X X X X X Known primarily from areas with palm trees, and is known 
to roost in palm trees; also found in riparian deciduous 
forests and woodlands and in urban areas with palms in 
landscaping. 

Cottonwood-willow types I and II and 
honey mesquite type III provide roosting 
habitat. 

All land cover types, except developed, are 
assumed to produce insect prey species 
and thus provide foraging habitat. 

Colorado River cotton rat    X X    Occupies narrow band of mesic vegetation along the banks 
of the Colorado River; most often trapped successfully in 
areas dominated by common reed; has been found in 
association with irrigated croplands in some areas. 

Marsh types 1–7  provide habitate.  



Table 3-9.  Continued Page 2 of 4

Assumed Distribution by 
River Reacha, b Summary Habitat Descriptiona 

LCR MSCP Land Cover Types Assumed 
to Support Species Habitatc 

Covered Species 1 2 3 4 5 6 7   

Yuma hispid cotton rat       X X Occupies moist, grassy habitats where the rats cut runways 
through the grass. 

Cottonwood-willow provides habitat; all 
structural types of cottonwood-willow are 
assumed to support herbaceous understory 
used by this species; herbaceous 
understory vegetation is assumed to be 
either too sparse or soil conditions too dry 
to support species habitat in other riparian 
land cover types. 

Western least bittern X  X X X X X Usually found in densely vegetated freshwater marshes; in 
the LCR MSCP planning area, the largest breeding 
populations are found in extensive cattail and bulrush 
marshes (e.g., Topock Marsh); smaller populations are 
found throughout the valley at a variety of marshy areas, 
including ponds and agricultural canals (Rosenberg et al. 
1991). 

Marsh types 1–7 provide habitat. 

California black rail   X X X X  In the LCR MSCP planning area, typically associated with 
marsh edges with water less than 1 inch deep and 
dominated by California bulrush and three-square bulrush. 

Marsh types 1–7 provide habitat. 

Yellow-billed cuckoo X  X X X X X Typically associated with large patches of mature 
cottonwood-willow forest. 

Cottonwood-willow types I–III provides 
breeding and migration habitat. 

Elf owl   X X X   Inhabits saguaro deserts, wooded canyons, and riparian 
forests; in the LCR Valley, inhabits cottonwood-willow 
stands and tall mesquite groves with remnant cottonwood or 
willow snags. 

Cottonwood-willow types I and II and 
honey mesquite type III, provide habitat. 

Gilded flicker   X X X X X Occupies saguaro deserts, mature cottonwood-willow 
riparian forests, and occasionally mesquite groves with tall 
snags (during the breeding season). 

Cottonwood-willow types I–III provides 
habitat. 

Gila woodpecker   X X X X  Closely associated with saguaros or large trees used for 
nesting; in California, found primarily in mature riparian 
forests, although mesquite stands, orchards, and tall 
cultivated trees may be used for nesting; riparian trees in 
isolated patches smaller than 49 acres do not support this 
species. 

Cottonwood-willow types I–V in patches 
of at least 49 acres, provides habitat. 
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Assumed Distribution by 
River Reacha, b Summary Habitat Descriptiona 

LCR MSCP Land Cover Types Assumed 
to Support Species Habitatc 

Covered Species 1 2 3 4 5 6 7   

Vermilion flycatcher X X X X X X X Along the LCR, usually nests in groves of cottonwood-
willow bordered by honey mesquite, open water, and 
pastures. 

Cottonwood-willow types I–V and honey 
mesquite type III provide habitat 

Arizona Bell’s vireo X X X X X X X At low elevations, largely associated with early 
successional cottonwood-willow stands and honey mesquite 
bosques. 

Cottonwood-willow types III and IV and 
honey mesquite types III and IV provide 
habitat.  

Sonoran yellow warbler X X X X X X X The yellow warbler is a nesting habitat generalist in mesic 
second-growth woodland, gardens, and scrubland; along the 
LCR, formerly nested in cottonwood-willow land cover 
ranging from gallery forests to early successional 
scrublands; saltcedar extensively used as a nest substrate 
plant and as nesting habitat along the Colorado River in the 
Grand Canyon and at upper Lake Mead; in the LCR MSCP 
planning area, use of saltcedar as nesting habitat is closely 
correlated with the presence of open water or moist soil 
conditions (McKernan and Braden 2002). 

Cottonwood-willow types I–IV and 
saltcedar, saltcedar-honey mesquite, 
saltcedar-screwbean mesquite, and 
cottonwood-willow type V and VI 
components of delineated southwestern 
willow flycatcher nesting habitat, and 
unoccupied southwestern willow 
flycatcher habitat. 

Summer tanager X  X X X X X The summer tanager is one of the most characteristic 
species of cottonwood-willow forests; summer tanagers are 
also attracted to stands of athel saltcedar along the Colorado 
River. 

Cottonwood-willow types I and II provides 
habitat. 

Flannelmouth sucker   X     Flannelmouth sucker is a riverine species that uses 
backwaters for juvenile rearing and main channel habitats 
for spawning and adult rearing. 

River and backwaters provide habitat. 

MacNeill’s sootywing 
skipper 

X X X X    Occupies areas that support dense patches of quailbush (its 
larval host plant) and other plants that can be used as nectar 
sources by the adults; adults are obligatory nectar feeders 
and will fly up to 850 feet away from the host plant to find 
suitable nectar sources; on the Bill Williams River, adults 
have been reported to use honey mesquite; other plants used 
by adults include saltcedar, alfalfa, heliotrope, and sweet 
bush. 

All adjoining patches of atriplex and honey 
mesquite land cover, extending to 850 feet 
on each side of the interface of the patches, 
provide habitat. 
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Assumed Distribution by 
River Reacha, b Summary Habitat Descriptiona 

LCR MSCP Land Cover Types Assumed 
to Support Species Habitatc 

Covered Species 1 2 3 4 5 6 7   

Selected Evaluation Species        

California leaf-nosed bat  X X X X X X X Occupies low-elevation habitats, such as desert scrub, alkali 
scrub, desert washes, riparian associations, and palm oases. 
Roosting habitat includes caves, tunnels, and other physical 
structures. 

All land cover types, except developed, 
within 5 miles of roost sites (the known 
foraging flight distance from roosts 
[Brown pers. comm.]) are assumed to 
produce insect prey species and thus 
provide foraging habitat. 

Pale Townsend’s big-
eared bat 

X X X X X X X Most commonly associated with Mohave mixed scrub (e.g., 
sagebrush, sagebrush-grassland, blackbrush, creosote-
bursage) and lowland riparian communities. Roosting 
habitat includes caves, tunnels, and other physical 
structures. 

All land cover types, except developed, 
within 10 miles of roost sites (the known 
foraging flight distance from roosts 
[Brown pers. comm.]) are assumed to 
produce insect prey species and thus 
provide foraging habitat. 

Notes: 
X = Species is known or expected to be present in the river reach based on known habitat requirements for the species. 
a From information presented in Appendix I, “Status of LCR MSCP Covered Species.” 
b River reach locations are shown in Figure 1-1 and described in Chapter 1, “Introduction.” 
c Land cover types are described in Section 3.4.  Riparian land cover structural types are described in Table 3-4 and marsh types are described in Table 3-5. 
d The bonytail is currently not present in the mainstem of Reaches 4 and 5.  River, reservoir, and backwater land cover types present in these reaches, however, 

are included as habitat for this species because it could be introduced into these reaches during the term of the LCR MSCP.  
e The distribution and specific habitat requirements of this species in the LCR MSCP planning area is not well known.  Based on this species apparent affiliation 

with common reed and mesic vegetation, this species is assumed to be most closely associated with the marsh land cover type.  The LCR MSCP Conservation 
Plan (Chapter 5, “Conservation Plan”) includes monitoring and research that, in part, will be implemented to better define this species habitat requirements and 
provide information that will help guide creation of its habitat. 

 



Table 3-10.  Extent of Existing Land Cover Types That Provide Habitat for Selected Species Based on LCR MSCP Habitat Models Page 1 of 2 

 

Cottonwood-Willow Saltcedar Honey Mesquite

Saltcedar–
Honey 

Mesquite 
Saltcedar–Screwbean 

Mesquite 

Covered Species I II III IV V VI III IV V VI III IV IV IV V VI Atriplex Arrowweed Marsh Rivera Reservoira 
Desert 
Scrub 

Agricultural 
Lands 

Undetermined 
Riparian Developed

Total 
Habitat 

Threatened and Endangered Species             

Yuma clapper rail 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11,892a 0 0 0 0 0 0 11,892

Southwestern willow flycatcherc 842 7 560 80 36 2 167 3,175 193 92 0 0 83 27 11 1 0 5 461 177 198 19 24 9 28 6,196d 
(6,548)e

Desert tortoise (Mojave population) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10,660 0 0 0 10,660d

Bonytail 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15,480 48,401 0 0 0 0 63,881

Humpback chubg 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ND 0 0 0 0 0 ND

Razorback sucker 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16,140 204,317 0 0 0 0 220,457

Other Covered Species             

Western red bat (roosting habitat) 1,693 81 0 0 0 0 0 0 0 0 690 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2,464

Western yellow bat (roosting habitat) 1,693 81 0 0 0 0 0 0 0 0 690 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2,464

Desert pocket mouseh ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0 ND ND ND ND ND ND ND ND ND

Colorado River cotton rat 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6,449c 0 0 0 0 0 0 6,449

Yuma hispid cotton rat 286 8 854 575 188 89 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2,000

Western least bittern 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11,892b 0 0 0 0 0 0 11,892

California black rail 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11,626b 0 0 0 0 0 0 11,626

Yellow-billed cuckoo 1,692 81 2,974 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4,747

Elf owl 790 40 0 0 0 0 0 0 0 0 689 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,519

Gilded flicker 1,075 49 2,456 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3,580

Gila woodpecker ND ND ND ND ND 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 851

Vermilion flycatcher 1,693 81 2,974 1,503 309 0 0 0 0 0 690 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7,250

Arizona Bell’s vireo 0 0 2,974 1,503 0 0 0 0 0 0 690 5.517 0 0 0 0 0 0 0 0 0 0 0 0 0 10,684

Sonoran yellow warbler 1,693 81 2,974 1,503 36i 2i 167i 3,175i 193i 92i 0 0 83i 27i 11i 1i 0 0 0 0 0 0 0 0 0 10,038 
(10,390)j

Summer tanager 1,692 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,773

Flat-tailed horned lizardh ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0 ND ND ND ND ND ND ND ND ND

Relict leopard frogh ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0 ND ND ND ND ND ND ND ND ND

Flannelmouth sucker 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5,764j 0 0 0 0 0 5,764

MacNeill’s sootywing skipper 0 0 0 0 0 0 0 0 0 0 23 127 0 0 0 0 106 0 0 0 0 0 0 0 0 256

Sticky buckwheath ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0 ND ND ND ND ND ND ND ND ND

Threecorner milkvetchh ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0 ND ND ND ND ND ND ND ND ND

Evaluation Species             

California leaf-nosed bat (roosting 
habitat)l 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pale Townsend’s big-eared bat 
(roosting habitat)l 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Colorado River toadh ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0 ND ND ND ND ND ND ND ND ND

Lowland leopard frogh ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0 ND ND ND ND ND ND ND ND ND
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Notes: 
ND = Not determined. 
Unless otherwise noted, land cover types that provide habitat are based on the habitat models described for each species in Table 3-9, and the extent of land cover types providing habitat for each species is derived from Table 3-8. 
Rows may not total correctly because numbers were totaled, then rounded. 
a The acreages shown for the river and reservoir land cover types include the backwater land cover type.  The backwater land cover type is not included as a separate land cover type in the LCR MSCP GIS database. 
b Marsh types 1–7 are assumed to provide habitat for this species.  The extent of marsh land cover within the LCR MSCP planning area, however, overestimates the extent of this species habitat because some marsh types can include large proportions of 

vegetation types and substrates that do not provide habitat for this species (Table 3-5). 
c Extent of southwestern willow flycatcher habitat is based on direct delineation of occupied and unoccupied habitat.  Land cover types that provide habitat are determined by overlaying the land cover type GIS data and delineated polygons of occupied and 

unoccupied habitat.  Consequently, because each of the datasets are not rectified to each other, some land cover types that do not support habitat, such as reservoir, are designated as land cover types that provide habitat.  The total extent of occupied and 
unoccupied habitat in the LCR MSCP planning, however, is correct. 

d Extent of occupied habitat.   
e Extent of total delineated existing habitat (i.e., occupied and unoccupied habitat) shown in parentheses.  A total of 352 acres of unoccupied habitat is present in the LCR MSCP planning area.  Land cover types that provide unoccupied habitat have not been 

determined and are not shown in this table. 
f Derived from Appendix H, Table H-1.  Represents the extent of desert scrub land cover type present in Reaches 1–6 in California and Nevada. 
g In the LCR MSCP planning area, transitory habitat for this species can occur within the full pool elevation of Lake Mead.  Up to an estimated 62 miles of transitory Colorado River channel that would provide species habitat could be created and occupied by 

humpback chub when the Lake Mead reservoir pool is maintained at low elevations and that could be subsequently lost when reservoir elevations rise. 
h The habitat requirements for this species are very narrowly defined, cannot be reasonably correlated to LCR MSCP land cover types, and are not shown in this table.  A description of this species’ habitat requirements is presented in Table 3-12. 
i This land cover type, if delineated as southwestern willow flycatcher habitat, is also assumed to provide habitat for this species (see southwestern willow flycatcher in this table). 
j Extent of total land cover providing habitat shown in parentheses.  Includes 352 acres of unoccupied southwestern willow flycatcher habitat that are present in the LCR MSCP planning area that are also considered to provide habitat for this species.  Land cover 

types that provide unoccupied southwestern willow flycatcher habitat have not been determined and are not shown in this table. 
k The Colorado River and Virgin River channels that are present within the full-pool elevation of Lake Mead when Lake Mead reservoir elevations are below the high pool elevation may provide habitat for this species. The extent of these transitory river reaches 

are variable among water years, cannot be determined, and are not shown in this table. 
l Roosting habitat for these species include caves, tunnels, mines, and other physical features that provide suitable microclimate and structural conditions.  Features that could provide roosting habitat are most likely associated with terrain located adjacent to the 

LCR MSCP planning area. 
 



Table 3-11.  Extent of Existing Habitat for Selected Species Habitat by River Reach Based on LCR MSCP Habitat Models Page 1 of 2 

Extent of Existing Habitat by River Reach (acres)a, b 

Covered Species 1 2 3 4 5 6 7 Total 

Threatened and Endangered Species         
Yuma clapper rail 137 0 4,358 2,091 3,762 1,415 129 11,892 
Southwestern willow flycatcherc 981 0 3,489 356 1,315 255 153 6,548 
Desert tortoise (Mojave population)d 223 24 3,594 4,271 155 2,393 0 10,660 
Bonytail 0 27,358 23,745 8,144 4,634 0 0 63,881 
Humpback chube ND 0 0 0 0 0 0 ND 
Razorback sucker 156,576 27,358 23,745 8,144 4,634 0 0 220,457 
Other Covered Species         
Western red bat (roosting habitat) 649 1 690 761 68 227 68 2,464 
Western yellow bat (roosting habitat) 649 1 690 761 68 227 68 2,464 

Desert pocket mousef ND ND ND ND ND ND ND ND 

Colorado River cotton rat  0 0 4,358 2,091 0 0 0 6,449 
Yuma hispid cotton rat  0 0 0 0 0 1325 675 2,000 
Western least bittern 137 0 4,358 2,091 3,762 1,415 129 11,892 
California black rail 0 0 4,358 2,091 3,762 1,415 0 11,626 
Yellow-billed cuckoo 1,167 0 1,412 486 533 796 352 4,747 
Elf owl 0 0 690 761 68 0 0 1,519 
Gilded flicker 0 0 1,412 486 533 796 352 3,580 
Gila woodpecker 0 0 NDg NDg NDg NDg NDg 851 
Vermilion flycatcher 1,719 1 1,515 1,503 600 1,286 626 7,250 
Arizona Bell’s vireo 1,025 4 1,328 6,215 677 1,003 431 10,684 
Sonoran yellow warbler 1,989 h 1h 4,025h 1,036h 1,353h 1,379h 606h 10,390h 
Summer tanager 649 0 690 72 68 226 68 1,773 
Flat-tailed horned lizardf ND ND ND ND ND ND ND ND 
Relict leopard frogf ND ND ND ND ND ND ND ND 
Flannelmouth sucker NDi 0 5,764 0 0 0 0 5,764i 
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Extent of Existing Habitat by River Reach (acres)a, b 

Covered Species 1 2 3 4 5 6 7 Total 

MacNeill’s sootywing skipper    256 0 0 0 256 
Sticky buckwheatf ND ND ND ND ND ND ND ND 
Threecorner milkvetchf ND ND ND ND ND ND ND ND 
Evaluation Species         
California leaf-nosed batj 0 0 0 0 0 0 0 0 
Pale Townsend’s big-eared batj 0 0 0 0 0 0 0 0 
Colorado river toadf ND ND ND ND ND ND ND ND 
Lowland leopard frogf ND ND ND ND ND ND ND ND 

Notes: 
Rows may not total correctly because numbers were totaled, then rounded. 
ND  =  Not determined. 
a Unless otherwise noted, land cover types that provide habitat and river reaches in which species occur or are expected to occur are based on the habitat 

models described for each species in Table 3-9.  The extent of land cover types providing habitat for each species by river reach is derived from 
Table 3-8. 

b River reach locations are shown in Figure 1-1 and described in Chapter 1, “Introduction.” 
c Extent of southwestern willow flycatcher habitat is based on direct delineation of occupied and unoccupied habitat. 
d Derived from Appendix H, Table H-1.  Represents the extent of desert scrub land cover type present in Reaches 1–6 in California and Nevada. 
e In the LCR MSCP planning area, transitory habitat for this species can occur within the full pool elevation of Lake Mead.  Up to an estimated 62 miles 

of transitory Colorado River channel that would provide species habitat could be created and occupied by humpback chub when the Lake Mead 
reservoir pool is maintained at low elevations and that could be subsequently lost when reservoir elevations rise. 

f The habitat requirements for this species are very narrowly defined, cannot be reasonably correlated to LCR MSCP land cover types, and are not 
shown in this table.  A description of this species’ habitat requirements is presented in Table 3-12. 

g The extent of habitat has not been determined for specific river reaches but has been determined for the entire LCRMSCP planning area. 
h Derived from the extent of cottonwood-willow types I–IV in Table 3-8 and the extent of saltcedar, saltcedar-honey mesquite, and saltcedar-screwbean 

mesquite delineated as occupied and unoccupied southwestern willow flycatcher habitat. 
i The Colorado River and Virgin River channels that are present within the full pool elevation of Lake Mead when Lake Mead reservoir elevations are 

below the high pool elevation may provide habitat for this species.  The extent of these transitory river reaches are variable among water years, cannot 
be determined, and are not shown in this table. 

 j Roosting habitat for these species include caves, tunnels, mines, and other physical features that provide suitable micro-climate and structural 
conditions.  Features that could provide roosting habitat are most likely associated with terrain located adjacent to the LCR MSCP planning area. 
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In addition, information collected on these surveys has substantially increased the 1 
knowledge of what is required to successfully restore southwestern willow flycatcher 2 
breeding habitat in the LCR MSCP planning area, as well as contributing to the overall 3 
understanding of what is likely required to recover the species. 4 

In the LCR MSCP planning area, 6,548 acres of southwestern willow flycatcher occupied 5 
and unoccupied habitat have been delineated (Tables 3-10 and 3-11).  Occupied 6 
southwestern willow flycatcher habitat is defined as “a contiguous area with consistent 7 
physical and biotic characteristics where territorial males or pairs of flycatchers have 8 
been documented during previous breeding seasons (generally after June 15) at least once 9 
since 1996, assuming the habitat has not been degraded or otherwise altered in the 10 
interim; if a portion of the contiguous habitat is or was used, the entire contiguous area is 11 
considered occupied” (Bureau of Reclamation 2000a).  Nesting habitat is occupied 12 
habitat where nesting has been confirmed.  No nesting has been confirmed below Parker 13 
Dam (Reaches 4-7) since 1996.  Unoccupied habitat is defined as patches of vegetation 14 
with structural characteristics and surface water or soil moisture conditions similar to 15 
occupied habitats but where southwestern willow flycatchers have not been observed 16 
(McKernan and Braden 2002). 17 

The distribution of known southwestern willow flycatcher occupied habitat is presented 18 
on Figure 3-11. 19 

3.5.1.3 Other Covered Species 20 

The habitat requirements for the desert pocket mouse, flat-tailed horned lizard, Colorado 21 
River toad, relict leopard frog, lowland leopard frog, humpback chub, sticky buckwheat, 22 
and threecorner milkvetch are very narrowly defined and cannot be reasonably correlated 23 
to LCR MSCP land cover types.  Consequently, the LCR MSCP HCP assesses the 24 
presence or absence of these species based on the known range and habitat requirements 25 
of these species (Appendix I, “Status of LCR MSCP Covered Species”).  Surveys will be 26 
implemented to determine if the desert pocket mouse is present before covered activities 27 
are implemented.  The LCR MSCP impact assessment (Chapter 4) assumes that covered 28 
activities and LCR MSCP conservation measures that could affect habitat within the 29 
range of the flat-tailed horned lizard, relict leopard frog, humpback chub, sticky 30 
buckwheat, and threecorner milkvetch would affect these species.  A summary 31 
description of the habitat requirements, known occurrences, and assumed distribution by 32 
river reach of these species in the LCR MSCP planning area is presented in Table 3-12. 33 

3.5.2 Designated Critical Habitat 34 

Section 7 of the ESA requires that the USFWS evaluate the impacts of implementing the 35 
LCR MSCP HCP on ESA-designated critical habitat.  ESA-designated critical habitat for 36 
the bonytail, razorback sucker, and desert tortoise (Mojave population) occurs within the 37 
LCR MSCP planning area.  Bonytail critical habitat was designated for the species in 38 
1994.  Critical habitat for this species in the LCR MSCP planning area encompasses the 39 
LCR from Hoover Dam to Davis Dam (Reach 2) (including Lake Mohave to its full-pool 40 
elevation) and the Colorado River and its 100-year floodplain between the northern 41 
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boundary of Havasu NWR to Parker Dam (Reach 3) (including Lake Havasu to its full-1 
pool elevation) (Figure 3-10b).   2 

Razorback sucker critical habitat was designated for the species in 1994.  Critical habitat 3 
for this species in the LCR MSCP planning area encompasses Lake Mead to its full-pool 4 
elevation (Reach 1), the LCR from Hoover Dam to Davis Dam (Reach 2) (including Lake 5 
Mohave to its full-pool elevation), and the Colorado River and its 100-year floodplain 6 
from Parker Dam to Imperial Dam (Reaches 4 and 5) (Figure 3-10a).   7 

Humpback chub critical habitat was designated for the species in 1994 along the 8 
Colorado River in the Grand Canyon.  Humpback chub critical habitat, however, is not 9 
present in the LCR MSCP planning area. 10 

Desert tortoise critical habitat was designated for the species in 1994.  Designated critical 11 
habitat is present in or near the LCR MSCP planning area in California and Nevada west 12 
and north of the Colorado River in Reaches 1–4.   13 

On October 12, 2004, the USFWS proposed critical habitat for the southwestern willow 14 
flycatcher (69 FR 60706).  Critical habitat has been proposed within Reaches 1 and 3–6 15 
(Figure 3-12).  The proposed critical habitat for this species in the LCR MSCP planning 16 
area encompasses: 17 

 the extent of the Colorado River from Separation Canyon to Pierce Ferry and the 18 
Virgin and Muddy Rivers within the full pool elevation of Lake Mead in Reach 1; 19 

 from about thirteen miles below Davis Dam to Parker Dam, including Lake Havasu 20 
and Topock Marsh in Reach 3; 21 

 Parker Dam to the upper end of the CRIT in Reach 4; 22 

 all of Reach 5; and  23 

 the portion of Reach 6 extending downstream to 3.5 miles north of the confluence of 24 
the Gila River and LCR. 25 

Critical habitat has not been designated for the Yuma clapper rail. 26 



Table 3-12.  Distribution, Habitat Requirements, and Known Occurrences of Species with Narrow Habitat Requirements or Distribution in the 
LCR MSCP Planning Area Page 1 of 2 

Assumed Distribution by 
River Reacha, b 

Covered Species 1 2 3 4 5 6 7 Summary Habitat Description and Known Occurrencesa  

Humpback chub X       Historically occupied the Little Colorado, Green, Yampa, White, and mainstem Colorado Rivers; 
may be present in up to an estimated 62 miles of transitory of Colorado River channel that could 
be present within the full pool elevation of Lake Mead when the Lake Mead reservoir is at the 
minimum planned elevation of 950 msl.  The humpback chub is considered to have been 
extirpated from the LCR MSCP planning area below Hoover Dam. 

Desert pocket mouse X X X     Known from along the Muddy and Virgin Rivers in southern Nevada and from the Colorado 
River Valley (Virgin River Delta south to near Topock Gorge); occurs in association with hop-
sage (Grayia spinosa) in Mojave mixed scrub, creosote-bursage, and salt desert scrub 
communities 

Flat-tailed horned lizard       X X Occurs primarily in areas of sparsely vegetated creosote bush scrub or other open vegetation 
communities; the substrate typically is fine sand on relatively level desert pavement, although the 
species also can occur in pebbled areas, mudhills, and dune edges; in Arizona, occurs in the 
Yuma Desert (west of the Tinaja Altas and Gila Mountains) and south of the Gila River; in 
California, found in the Coachella Valley and south toward the head of the Gulf of California. 

Relict leopard frog X X      Inhabits springs, marshes, and shallow ponds where water is available year-round; requires 
adjacent moist upland or wetland soils with a dense cover of grass or forbs and a canopy of 
cottonwoods or willows; at present, confirmed populations exist exclusively in geothermally 
influenced and perennial desert spring communities; three sightings occurred in springs near the 
Overton Arm of Lake Mead, and three sightings occurred in Black Canyon, below Hoover Dam.  

Sticky buckwheat X X      Appears to be restricted to fine-grained soil habitats and may have a particular affinity for 
caliche-capped sand or sands containing weathered calcareous rock; range includes an estimated 
60-mile area between the Muddy and Virgin River drainages; found from the Middle Point area 
of Lake Mead, in the southern portion of the species’ range, to Weiser Wash in the northwest and 
Sand Hollow Wash and Coon Creek in the northeast 

Threecorner milkvetch X X      Occurs in an estimated 75-mile-long (south to north) range extending from near Calville Bay at 
the Lake Mead NRA to Sand Hollow Wash in Mohave County, Arizona, and southeastern 
Lincoln County, Nevada; on an east-west axis, occurs across a 40-mile long area, from St. 
Thomas Gap to Dry Lake Valley. 



Table 3-12.  Continued Page 2 of 2

Assumed Distribution by 
River Reacha, b 

Covered Species 1 2 3 4 5 6 7 Summary Habitat Description and Known Occurrencesa  

Colorado River toad    ?    Requires permanent or semipermanent water sources for breeding and is usually found near 
streams or other sources of water during periods of wet weather; generally associated with large, 
somewhat permanent streams, springs, temporary pools, watering holes, and irrigation ditches; 
historically found in the LCR MSCP planning area from Fort Yuma to the Blythe-Ehrenberg 
region; most recent observation in the LCR MSCP planning area occurred in 1984, at the Cibola 
National Wildlife Refuge (Reach 4); current distribution in the LCR MSCP planning area is 
unknown 

Lowland leopard frog        Believed to be extirpated from the lower Gila and Colorado Rivers of Arizona and adjacent 
California but is known to occur near the LCR MSCP planning area at the Bill Williams River 
NWR, approximately 7 miles upstream of the Colorado River, in Reach 3 

Notes: 
X = Species is known or expected to be present in the river reach based on known habitat requirements for the species. 
? = It is not known whether the species is present in the river reach.  Species not observed in the LCR MSCP planning area in the past 20 years. 
a From information presented in Appendix I, “Status of LCR MSCP Covered Species.” 
b River reach locations are shown in Figure 1-1 and described in Chapter 1, “Introduction.” 
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Chapter 4 1 

Analysis of Impacts and Level of Take 2 

4.1 Introduction and Approach 3 

The LCR MSCP HCP impact assessment describes the effects, within the LCR MSCP 4 
planning area, of implementing the flow-related and non-flow-related covered activities 5 
described in Chapter 2, “Description of Covered Activities,” and implementing the LCR 6 
MSCP conservation measures described in Chapter 5, “Conservation Plan,” on covered 7 
and evaluation species.  The likely effects of flow-related and non-flow related covered 8 
activities and LCR MSCP conservation measures are assessed for each covered and 9 
evaluation species. 10 

The analysis of the impacts of implementing the covered activities and the LCR MSCP 11 
reflect changes relative to the existing conditions described in Chapter 3.  The focus of 12 
the impact assessment is to identify impacts of the covered activities and the LCR MSCP 13 
conservation measures on covered and evaluation species and their habitats.   14 

The LCR MSCP HCP impact assessment is a stepwise process and analyzes the effects of 15 
flow-related covered activities, non-flow-related covered activities, and the combined 16 
indirect effects of ongoing OM&R flow-related and non-flow-related covered activities 17 
on covered species.  First, the impact mechanisms are described for flow-related and non-18 
flow-related covered activities and LCR MSCP conservation measures, and broad 19 
changes in environmental conditions are described.  Second, the responses of species and 20 
species habitat to the affected impact mechanisms are described. 21 

The assessment of impacts on each species, when applicable, identifies the level of 22 
incidental take (take) and changes in critical habitat.  The quantification of effects on 23 
habitat is limited by the information available for each species.  Where information on a 24 
covered species’ occupied habitat is not available, the assumed impact is the degradation 25 
or loss of all the acreage of the land cover types that are assumed to provide habitat for 26 
the species (see Section 3.5.1.1).  This “worst-case” assumption results in an overestimate 27 
of the actual effects on the species. 28 
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4.2 Assessment of the Flow-Related Covered 1 

Activities on Hydrologic Conditions 2 

Flow-related covered activities are described in Chapter 2, “Description of Covered 3 
Activities.”  There are two categories of flow-related activities:  1) ongoing water 4 
deliveries, diversions, and returns of 7.5 mafy and surplus water; and 2) total future 5 
changes in points of diversion, including shortages, of 1.574 mafy.  Reclamation has 6 
completed a hydrologic model and subsequent analysis of habitat impacts associated with 7 
these flow-related covered activities.  The purpose of the model was to provide 8 
information regarding the changes to hydrologic conditions from flow-related covered 9 
activities to river surface elevations, reservoir elevations, and groundwater levels.  This 10 
information was then applied in the subsequent steps to identify how changes in 11 
hydrologic conditions would affect habitat.  Issues addressed through the modeling 12 
include: 13 

 How impacts to groundwater, marsh and backwater may result from lower river 14 
surface elevations caused by changes in point of diversion.  Changes to groundwater 15 
elevation in the floodplain may result in effects to the overlying vegetation and to 16 
backwaters and associated marsh that are not directly connected to the river by a 17 
surface connection.  Changes in daily low river surface elevation may result in effects 18 
to backwaters and associated marsh that are directly connected to the river by a 19 
surface connection. 20 

 How impacts to habitats associated with Lake Mead surface elevations may result 21 
from the probability of lower surface elevations caused by implementing future 22 
surplus and shortage criteria.  Changes in Lake Mead surface elevations may result in 23 
effects to the aquatic environment in Lake Mead and vegetation communities around 24 
and near the lake shore. 25 

 Possible reductions in beneficial flows past Morelos Diversion Dam into Reach 7.  26 
This reduction in beneficial flows may result from lower Lake Mead surface 27 
elevations reducing the probability of flood flow releases. 28 

Information developed from existing Reclamation BAs and USFWS BOs has been 29 
incorporated as applicable (Bureau of Reclamation 1996, 2000a; U.S. Fish and Wildlife 30 
Service 1997, 2001).  The effects of non-Federal flow-related activities addressed in the 31 
LCR MSCP HCP cannot be separated from the effects of Federal flow-related activities 32 
addressed in the LCR MSCP BA.  Therefore, the impact analysis for flow-related 33 
activities encompasses both non-Federal and Federal flow-related activities, and the 34 
analysis and results are the same in the LCR MSCP HCP and the LCR MSCP BA. 35 

The LCR MSCP analyzes and provides mitigation for the potential impacts resulting 36 
from changes in points of diversion and consequent annual reductions in flow totaling 37 
1.574 mafy on the 27 covered species.  The conservation and mitigation measures 38 
identified in the ISC/SIA BO cover the potential impacts from a portion (400,000 afy) of 39 
the 1.574 mafy changes in points of diversion on four (of 6 that are listed under the ESA) 40 
of the 27 LCR MSCP covered species.  Despite the overlap in the impacts and mitigation 41 
measures, there are differences between the scopes of the ISC/SIA BO and the LCR 42 
MSCP (e.g., the terms are different) that preclude the LCR MSCP from superseding the 43 



  Analysis of Impacts and Level of Take

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Habitat Conservation Plan 

 
4-3 

December 2004

J&S 00450.00

 

ISC/SIA BO.  Although the LCR MSCP does not supersede the ISC/SIA BO, the effects 1 
of the 400,000 afy and accompanying conservation measures will be credited in the 2 
Conservation Plan for the LCR MSCP (see Chapter 5).  The LCR MSCP conservation 3 
measures will provide coverage for all 27 covered species identified in the LCR MSCP. 4 

This section describes the methods used to model the hydrological effects of the flow-5 
related covered activities on surface water and groundwater (see Section 4.2.1); results of 6 
the hydrological modeling (see Section 4.2.2); the key assumptions used along with the 7 
modeling results to conduct the analysis of impacts of flow-related covered activities on 8 
covered species (see Section 4.2.3.1); and the subsequent potential effects of hydrologic 9 
changes as indicated in the modeling results on habitat conditions (see Sections 4.2.3.2 to 10 
4.2.3.6). 11 

4.2.1 Methods and Assumptions 12 

This section describes the methodologies used to analyze effects to habitats for covered 13 
species from flow related covered activities.  A detailed description of the hydrologic 14 
modeling and the assumptions used to conduct the analysis of effects of flow-related 15 
covered activities is presented in Appendix J, “Technical Documentation of Ongoing and 16 
Future Operations.”  Two different hydrologic models were utilized in carrying out the 17 
analysis of effects.  The first, described in Section 4.2.1.1 below and in Appendix J 18 
(J.6.1) was used to determine the effect of the flow-related covered actions on Lake Mead 19 
water surface elevations and the resulting potential effect on flows in Reach 7.  The 20 
second, described in Section 4.2.1.2 below and in Appendix J (J.6.2), was used to 21 
determine the effect to the river corridor based on reduced releases from Davis and 22 
Parker Dams. 23 

The terms “Baseline scenario” and “Action Alternative scenario” are used throughout this 24 
section to facilitate the comparison between the detailed information presented in 25 
Appendix J as summarized in the following sections.  The term “Baseline scenario” 26 
represents the modeling scenario for continuing operations in the future without the 27 
implementation of future flow-related covered activities.  The term “Action Alternative 28 
scenario” is the modeling scenario for future conditions with implementation of future 29 
flow-related covered activities1. 30 

4.2.1.1 Description of Hydrologic Modeling for 31 
Reaches 1 and 7 32 

Reservoir elevations may be affected by implementation of the flow-related covered 33 
activities.  However, water elevations within Lake Mohave (i.e., Reach 2), Lake Havasu, 34 

                                                      
1 The use of the phrase “Baseline scenario” in this HCP and the LCR MSCP BA regarding hydrologic modeling 
refers to the current operations of the LCR and should not be confused with the definition of “baseline” as used in 
the ESA regulations or CEQA.  Similarly, the use of the phrase “Action Alternative scenario” in this HCP and the 
LCR MSCP BA regarding hydrologic modeling refers to the future operations of the LCR.  See Appendix J for 
further details on the modeling assumptions. 
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Senator Wash Reservoir, and the relatively small reservoirs including Senator Wash 1 
Reservoir and those behind Headgate Rock, Palo Verde Diversion, Imperial, Laguna, and 2 
Morelos Diversion Dams will continue to be maintained to meet water diversion and 3 
other operational objectives.  Consequently, the variability in storage and water surface 4 
elevation maintained by these dams with the future flow-related covered activities will be 5 
the same as under existing conditions.   6 

Effects on Lake Mead (Reach 1) elevations were modeled using a commercial river 7 
modeling software called RiverWare (Bureau of Reclamation 2000c).  RiverWare was 8 
developed by the University of Colorado through a cooperative process with Reclamation 9 
and the Tennessee Valley Authority.  RiverWare is configured to simulate the Colorado 10 
River System and its operation and integrates the Colorado River Simulation System 11 
model that was developed by Reclamation in the early 1970s.  River operation parameters 12 
modeled and analyzed includes the quantity of water entering the river system, storage in 13 
system reservoirs, releases from storage, river flows, and the water demands of and 14 
deliveries to the Upper and Lower Division States and Mexico.  Flows in Reach 7 below 15 
Morelos Diversion Dam are primarily the result of flood control releases from Hoover 16 
Dam.  These releases are directly affected by Lake Mead elevations and therefore the 17 
effects in Reach 7 are analyzed using the RiverWare model.  Results of the modeling of 18 
effects on Lake Mead are described in Section 4.2.2.1 and on Reach 7 in Section 4.2.2.2.   19 

To assess the potential hydrologic impacts on Reaches 1 and 7 from implementation of 20 
the flow-related covered activities, the modeling was conducted to identify changes in 21 
hydrologic conditions with and without future flow-related activities.  The first model 22 
scenario, called the Baseline scenario, models river operations through 2051.  In addition 23 
to the continuation of the ongoing operations conducted by Reclamation on an annual 24 
basis, this scenario also assumes:  1) transfers of up to 400,000 af annually from below to 25 
above Parker Dam by 2051, 2) Interim Surplus Guidelines (ISG) remain in place through 26 
2016 and then revert back to previously used spill-avoidance guidelines, and 3) shortage 27 
assumptions as described in Appendix J. 28 

To assess the potential changes to hydrological conditions from implementation of future 29 
flow-related covered activities a second modeling scenario was conducted.  This scenario 30 
incorporates the future flow-related covered activities, described in Chapters 2 of the 31 
LCR MSCP BA and HCP, including:  1) 1.574 mafy of transfers by 2051, 2) extension of 32 
the ISG through 2051, and 3) modified shortage assumptions as described in Chapter 2 of 33 
the LCR MSCP BA and in Appendix J.  In Appendix J, this modeled scenario is called 34 
the Action Alternative scenario. 35 

The water supply used in the modeled scenarios consists of the historical record of 36 
natural flow from 29 individual inflow points in the river system over the 85-year period 37 
from 1906 to 19902.  Future hydrology was generated from 85 simulations of historical 38 

                                                      
2 Public comments received during the comment period for the LCR MSCP Draft EIS/EIR, Draft BA, and Draft 
HCP noted that the modeling conducted by Reclamation for the LCR MSCP relied on hydrologic data that does not 
reflect the recent dry conditions in the Colorado River Basin.  The comments suggested that because of the change 
in hydrologic conditions, the modeled results underestimate the magnitude of potential impacts to environmental 
resources within the LCR MSCP planning area.  The historic record used by Reclamation in its hydrologic modeling 
includes periods of low flow on the Colorado River that are similar to the current drought.  The following periods of 
low flow are included in the historic record: 1931–1935 (5-year average: 11.4 maf); 1953–1956 (4-year average: 
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natural flows using the Index Sequential Method (Bureau of Reclamation 2000c).  1 
Starting conditions for all system reservoirs are based on actual water-level elevations for 2 
December 31, 20023.  A detailed description of all modeling assumptions are presented in 3 
Appendix J, Section J.6.1. 4 

4.2.1.2 Description of Hydrologic Modeling for 5 
Reaches 2–6 6 

This section describes the modeling conducted to identify the effects of implementing the 7 
future flow-related covered activities for Reaches 2–6.  The hydrologic effect of these 8 
future flow-related activities would be reductions in flows in these reaches due to total 9 
future changes in points of diversion, including shortages, of 1.574 mafy.  To analyze the 10 
effects of reduction in flows more detail is necessary than is provided by the reservoir 11 
model described in Section 4.2.1.1.  The methodology is used to translate these flow 12 
reductions into changes in elevation in river water surface (river stage), backwaters, and 13 
groundwater and the attendant potential impacts to habitats supported by these hydrologic 14 
conditions as described in the following sections and detailed in Appendices J and K. 15 

The modeling assumed a “worst case scenario” which includes the assumption that all 16 
proposed changes in points of diversion are implemented at the same time immediately 17 
following approval of the LCR MSCP even though changes in points of diversion would 18 
be phased in over the term of the LCR MSCP (see LCR MSCP BA Chapter 2, Table 2-19 
13).  Furthermore, the analysis examined the effects in the months of April, August, and 20 
December because these periods correspond to sensitive periods of life cycles of listed 21 
species. 22 

The hydrologic impacts of the future flow-related actions in Reach 2 (Hoover Dam to 23 
Davis Dam) were determined to be insignificant and consequently were not modeled.  24 
River stage in this reach is dominated by the reservoir pool of Lake Mohave.  25 
Furthermore, reductions in annual releases of up to 0.845 mafy from Hoover Dam 26 
represents a very small proportion of the annual releases.  Additionally, Reach 2 is 27 
confined primarily by steep canyon walls that provide little habitat for marsh and riparian 28 
associated covered species. 29 

Similarly, the hydrologic impacts of the future flow-related actions in Reach 6 (Imperial 30 
Dam to Morelos Diversion Dam) were determined to be insignificant and consequently 31 

                                                                                                                                                                           
10.2 maf); 1959–1964 (6-year average: 11.4 maf); 1988–1992 (5-year average: 10.9 maf).  Current estimates of the 
most recent five years of data, 2000–2004 show that the 5-year average is 9.9 maf. 
3 As a result of public comments, the participating agencies prepared an evaluation, Evaluation of Effects Associated 
with Updated Hydrologic Information, which was based upon modeling that utilized updated hydrologic 
information.  The new model runs were based on the actual September 30, 2004 elevations of Colorado River 
reservoirs (including Lake Mead) and updated natural flow data (including years 1991–1995).  The evaluation is 
published in Volume V, Responses to Comments on Volumes I–IV, as Section III, and as Attachment E to 
Appendix J in Volume IV, Appendices to Volumes I–III and V. 
The evaluation concluded that the inclusion of the updated hydrologic information does not identify any significant 
new impacts or change the conclusions of effect to covered species in the Draft BA/HCP, and that no changes are 
required to the LCR MSCP BA, HCP, and EIS/EIR. 
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were not modeled.  This reach is dominated by drainage return flows, not releases from 1 
upstream reservoirs that would be affected by the covered activities.  Moreover, the 2 
anticipated future changes in point of diversion would occur upstream of Imperial Dam, 3 
which is upstream of Reach 6, so that flows entering Reach 6 do not change. 4 

The methodology used to determine the effects on Reaches 3–5 is explained below. 5 

River Stage Analysis  6 

The methodology used to determine the effects on downstream river flow and stage due 7 
to potential future reductions in releases from Davis and Parker Dams is summarized in 8 
this section.  A detailed description of the methodology is provided in Appendix J (J.6.2).   9 

The effects on downstream river flow and stage due to potential future reductions in 10 
releases from Davis and Parker Dams were analyzed.  Flow reductions of 0.860 mafy in 11 
the river from Davis Dam to Parker Dam (Reach 3) and 1.574 mafy in the river from 12 
Parker Dam to Imperial Dam (Reaches 4 and 5) were considered.  The methodology 13 
employed for Reaches 3–5 comprised the following general steps: 14 

1. Estimate the hourly flows likely to be released from the dams, both before and after 15 
the flow reductions have been applied 16 

2. Route the hourly releases downstream to locations of interest 17 

3. Convert the modeled flows at each location to river stage (elevation) to determine the 18 
reduction in river stage due to the flow reduction  19 

4. Determine the effects of the reduction in river stage to backwater area extent and 20 
depth, and to depth to groundwater proximate to the river 21 

The river stage analysis calculated the reduction in water surface elevation for 33 river 22 
channel cross-section locations in Reaches 3–5.   23 

These cross-section locations were selected to represent typical river stretches.  These 24 
locations were distributed throughout Reaches 3–5 to appropriately cover the entire river 25 
between Davis Dam to Imperial Dam.  Changes in river stage were calculated at each of 26 
these cross-section locations.  Data were developed for flow reductions in three different 27 
months—April, August, and December, and for the annual median flow.  The monthly 28 
data were used to calculate impacts to the river channel and backwaters directly 29 
connected to the river.  The annual median reductions in water surface elevation were 30 
used to determine impacts to groundwater and to backwaters that are not directly 31 
connected to the river. 32 

River Surface Area 33 
River surface area is influenced by river stage and channel geometry.  A change in river 34 
stage due to flow reduction would have an associated change in the surface area of the 35 
river.  The maximum change in river stage at each location was used to compute the 36 
reduction in river surface water area.  For the purposes of this analysis a uniform bank 37 
slope was assumed.  Based on this method, the reduction of river acreage was calculated 38 
for each river reach.  More detail is provided in Appendix K. 39 
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Backwaters 1 
Depth and extent of backwaters could be affected by changes in river stage.  For 2 
backwaters directly connected to the LCR, water surface elevations are assumed to be the 3 
same as the connected river surface elevation.  For backwaters not directly connected to 4 
the river, backwater elevations are assumed to correspond to local groundwater elevation.  5 
A total of 380 backwaters were identified and analyzed to determine the potential effects 6 
of implementing the future flow-related covered activities.  Each backwater was 7 
associated with one of the 33 river cross-sections used in the river stage analysis.  Based 8 
on this methodology, reductions in the acreage of backwater emergent areas, and 9 
backwater open water areas were calculated for river Reaches 3–5.  More detailed 10 
information is provided in Appendix K. 11 

Groundwater 12 
Groundwater adjacent to the river is assumed to be the same as the annual median river 13 
stage (see Appendix K).  Because of the slow travel time for groundwater movement, 14 
changes in groundwater table elevations will lag changes in river stage changes.  For that 15 
reason, the annual median river surface elevation changes were used in the analysis of 16 
groundwater changes.  The projected changes in groundwater elevation at the 33 river 17 
stage locations were used to develop a contour map of potential groundwater changes.   18 

4.2.2 Effects of Implementing the Flow-Related 19 

Activities on Hydrologic Conditions 20 

This section describes the effects of implementing the flow-related covered activities on 21 
the hydrological conditions that support covered species habitats.  The effects to 22 
hydrologic conditions from implementing flow-related activities include changes in Lake 23 
Mead reservoir elevation, river flow, and flow-related effects of ongoing OM&R. 24 

4.2.2.1 Lake Mead Elevation4 25 

The effects on Lake Mead elevations due to the flow-related covered activities were 26 
analyzed using the model described in Section 4.2.1.1.  Lake Mead elevations have 27 
historically fluctuated due to the annual variability in hydrologic inflows (between 28 
elevation 1083 feet msl and 1225 feet msl since 1938).  This variability will continue into 29 
the future regardless whether the covered activities are implemented.  Neither the timing 30 
of water level variations between the highs and lows, nor the length of time the water 31 
level will remain high or low can be predicted. 32 

As described in Appendix J, the model for both the Baseline scenario and the Action 33 
Alternative scenario is run using historical flow data to represent future inflows in order 34 

                                                      
4 As more fully described in LCR MSCP BA Chapter 2, Lake Mead elevations are driven by downstream water 
demands and Glen Canyon Dam releases, except when the Lake Mead Water Control Manual for Flood Control 
dictates operations.  Glen Canyon releases are primarily a function of operation for delivery of water from Lake 
Powell in accordance with the Colorado River Compact, and Hoover Dam releases are primarily a function of non-
discretionary water deliveries from Lake Mead to the lower Division States and Mexico.  Thus, Reclamation lacks 
discretion over the management of reservoir levels in Lake Mead, and lake levels may fluctuate greatly. 
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to quantify the probable future elevations of Lake Mead.  The possible outcomes for 1 
future Lake Mead elevations are then statistically analyzed to compare the potential 2 
effects of the Action Alternative scenario to the Baseline scenario to provide a range of 3 
potential elevations through 2051.  The results of the modeling showing the probable 4 
elevations under the various probabilities are provided in Table 4-1. 5 

Table 4-1.  Comparison of Lake Mead Surface Elevation for the Two Modeling Scenarios 6 

Baseline Scenario Action Alternative Scenario 

Year 
90th 

Percentile 
75th 

Percentile 
50th 

Percentile 
25th 

Percentile
10th 

Percentile 
90th 

Percentile
75th 

Percentile
50th 

Percentile 
25th 

Percentile
10th 

Percentile
2003 1155 1147 1142 1140 1138 1156 1149 1144 1142 1140 
2004 1170 1152 1135 1129 1125 1172 1155 1137 1132 1127 
2005 1181 1158 1135 1119 1111 1185 1161 1137 1123 1115 
2006 1188 1165 1134 1112 1101 1191 1168 1139 1116 1105 
2007 1200 1172 1128 1104 1091 1207 1177 1136 1108 1092 
2008 1207 1178 1132 1100 1082 1213 1184 1138 1100 1078 
2009 1214 1185 1133 1096 1074 1214 1188 1140 1099 1068 
2010 1215 1185 1135 1093 1068 1215 1190 1139 1088 1063 
2011 1212 1181 1133 1089 1062 1214 1189 1136 1081 1056 
2012 1214 1184 1131 1088 1049 1214 1191 1135 1083 1045 
2013 1211 1186 1125 1089 1057 1213 1191 1132 1076 1055 
2014 1214 1186 1115 1084 1050 1214 1191 1125 1076 1042 
2015 1214 1190 1119 1076 1042 1214 1192 1125 1069 1037 
2016 1212 1190 1115 1077 1034 1213 1193 1130 1070 1026 
2017 1214 1191 1120 1076 1023 1215 1193 1128 1067 1022 
2018 1214 1194 1116 1070 1020 1214 1193 1123 1059 1012 
2019 1214 1190 1115 1067 1016 1214 1191 1120 1054 999 
2020 1214 1193 1114 1062 1008 1214 1193 1119 1057 991 
2021 1214 1193 1117 1058 1005 1214 1192 1117 1053 984 
2022 1215 1196 1113 1053 1006 1215 1193 1105 1049 984 
2023 1214 1194 1113 1051 1005 1214 1193 1109 1046 977 
2024 1215 1192 1113 1054 1004 1215 1193 1109 1058 970 
2025 1214 1193 1115 1062 1004 1214 1192 1109 1056 970 
2030 1214 1194 1118 1050 1005 1214 1192 1107 1043 962 
2035 1214 1191 1114 1018 1004 1214 1190 1104 1018 969 
2040 1214 1191 1112 1045 1004 1212 1190 1103 1043 966 
2045 1214 1187 1103 1052 1004 1213 1183 1101 1048 959 
2050 1211 1185 1104 1037 1005 1210 1177 1102 1036 963 

 7 

As indicated in Table 4-1, under the Baseline scenario, which assumes the continuation 8 
of ongoing flow-related covered activities, the elevations of Lake Mead will continue to 9 
fluctuate with a trend towards lower annual median levels (50th percentile) through 2051.  10 
This downward trend in Lake Mead elevations is due to projected development in the 11 
Upper Basin.  This downward trend is also seen under the Action Alternative scenario 12 
because the Upper Basin depletions are identical for each scenario.  The modeling results 13 
for the Action Alternative scenario show that median Lake Mead elevations are likely to 14 
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be slightly higher through 2021 and then slightly lower from 2022 through 2051 than 1 
under the Baseline scenario. 2 

The modeling results show the probability that Lake Mead elevations will be within any 3 
particular range during the term of the LCR MSCP.  However, for purposes of ESA 4 
coverage, a maximum reduction in Lake Mead elevation to 950 feet msl is assumed based 5 
on adoption of shortage guidelines within the range as described in Chapter 2 of the LCR 6 
MSCP BA. 7 

4.2.2.2 River Flow 8 

River flow is affected by operation of dam facilities and water diversions.  These 9 
operations provide flood control and river regulation, storage delivery, and diversion of 10 
entitlement water, and power production.  This results in variations in river flows on a 11 
seasonal, daily, and hourly basis.  Continuation of these ongoing covered activities will 12 
not change the historical variations in river flows and river stage. 13 

Implementation of future flow-related covered activities will result in a maximum 14 
reduction in flow of up to 0.860 mafy in Reach 3 and 1.574 mafy in Reaches 4 and 5.  15 
The effects to river stage of implementing the future flow-related covered activities were 16 
modeled as described above in Section 4.2.1.2 and presented in Table 4-2. 17 

Table 4-2.  Changes in River Stage during April, August, and December from Operations under 18 
Ongoing Flow-Related Activities and with Implementation of Future Flow-Related Activities, 19 
Including an 0.860-maf Flow Reduction in Reach 3 and a 1.574-maf Flow Reduction in Reaches 4 20 
and 5 21 

  Change in Stage (feet) from the Baseline Condition 
   April August December 

Reach 
River 
Mile 

Median 
Annual 
Change 

Maximum 
Change 

Minimum 
Change 

Maximum 
Change 

Minimum 
Change 

Maximum 
Change 

Minimum 
Change 

3 270.5 -0.40 -2.09 -0.01 -0.04 -0.08 -0.12 -0.01 
3 267.2  -0.43 -2.33 -0.01 -0.04 -0.09 -0.13 -0.01 
3 262.9 -0.58 -3.03 -0.01 -0.06 -0.11 -0.18 -0.01 
3 255.1 -0.60 -3.02 -0.01 -0.06 -0.11 -0.18 -0.01 
3 259.6  -0.57 -2.82 -0.01 -0.06 -0.10 -0.17 -0.01 
3 248.9 -0.60 -1.67 -0.20 -0.47 -0.55 -0.40 -0.24 
3 243.9  -0.65 -1.82 -0.22 -0.52 -0.59 -0.43 -0.25 
3 240.8 -0.61 -1.69 -0.20 -0.48 -0.56 -0.40 -0.24 
3 237.6  -0.55 -1.53 -0.19 -0.45 -0.50 -0.36 -0.21 
3 234.7  -0.51 -1.34 -0.28 -0.49 -0.49 -0.32 -0.21 
3 229.8  -0.47 -1.22 -0.27 -0.48 -0.42 -0.27 -0.15 
3 225.0  -0.35 -0.92 -0.21 -0.37 -0.31 -0.20 -0.10 
3 220.2  -0.21 -0.55 -0.14 -0.24 -0.18 -0.12 -0.06 
4 171.3 -1.14 -2.46 -1.47 -2.03 -0.21 -0.36 -0.29 
4 167.6 -1.23 -2.65 -1.59 -2.19 -0.23 -0.39 -0.31 
4 160.9 -1.20 -2.58 -1.46 -2.09 -0.23 -0.39 -0.33 
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  Change in Stage (feet) from the Baseline Condition 
   April August December 

Reach 
River 
Mile 

Median 
Annual 
Change 

Maximum 
Change 

Minimum 
Change 

Maximum 
Change 

Minimum 
Change 

Maximum 
Change 

Minimum 
Change 

4 149.5 -1.22 -2.60 -1.32 -2.01 -0.25 -0.42 -0.42 
4 146.9 -0.95 -2.01 -1.02 -1.56 -0.19 -0.32 -0.33 
4 135.8 -0.13 -0.31 -0.32 -0.31 -0.02 -0.04 -0.02 
4 119.7 -1.17 -1.54 -1.16 -1.68 -0.87 -0.72 -0.73 
4 116.5 -1.55 -2.03 -1.52 -2.23 -1.16 -0.98 -1.00 
4 114.6 -1.45 -1.87 -1.39 -2.06 -1.09 -0.93 -0.96 
4 109.1 -1.44 -1.90 -1.44 -2.08 -1.07 -0.89 -0.90 
4 103.1 -1.22 -1.65 -1.28 -1.79 -0.91 -0.74 -0.72 
4 96.7 -1.43 -1.92 -1.48 -2.09 -1.06 -0.87 -0.85 
5 86.1 -1.16 -1.43 -1.17 -1.55 -1.04 -0.81 -0.84 
5 80.4 -0.96 -1.23 -1.03 -1.31 -0.86 -0.63 -0.63 
5 72.2 -1.02 -1.32 -1.12 -1.40 -0.91 -0.65 -0.64 
5 70.3 -1.04 -1.34 -1.12 -1.42 -0.92 -0.67 -0.66 
5 66.1 -1.03 -1.39 -1.21 -1.44 -0.91 -0.61 -0.58 
5 56.0 -0.88 -1.08 -1.03 -1.05 -0.94 -0.55 -0.55 
5 53.6 -0.49 -0.73 -0.72 -0.61 -0.53 -0.23 -0.22 
5 50.8 -0.08 -0.13 -0.13 -0.10 -0.08 -0.03 -0.03 

 1 

Although there will continue to be variability in the seasonal daily and hourly flows in 2 
the river within the range of flows historically seen, there is a projected drop in river 3 
stage as a result of the reduced flows from implementing the future flow-related covered 4 
activities.  The level of change is reflected in Table 4-2, for each of the affected river 5 
reaches.   6 

Standard river operating procedures for water deliveries, flood control operations and 7 
other management activities would not be changed due to future flow-related covered 8 
activities.  The full range of water releases historically part of these operations would 9 
occur in the future.  Because the result of the total 1.574 mafy changes in points of 10 
diversion will result in less water flowing into Reaches 3–5, the reduction in flows will 11 
change the magnitude and/or duration of seasonal, daily, and hourly releases.  Standard 12 
hourly release patterns for power generation will not change due to the reduced flows; 13 
however, as shown in Figures J-38 and J-40 in Appendix J, there will be small changes in 14 
the duration of high and low hourly flows.  Major changes in the hourly flow releases in 15 
terms of duration or magnitude are not anticipated.   16 

The reductions in river stage would affect the available extent of open water, both in the 17 
river itself and to connected backwaters.  For purposes of ESA compliance, these effects 18 
were measured by the changes in river stage projected for the month of April, which are 19 
the largest shown by the modeling as presented in Table 4-2.  The reduction in river stage 20 
for the month of April ranges from 0.73 foot to 3.03 feet.   21 

To assess the effects on groundwater elevations and on backwaters not directly connected 22 
to the river, the annual median projected reduction in river stage was used.  As shown in 23 
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Table 4-2, the annual median change from 0.08 foot to 1.55 feet would result from 1 
implementation of flow-related covered activities.   2 

The occurrence of excess flow in Reach 7 results from flood control operations, 3 
unanticipated contributions from events such as flooding along the Gila River, and other 4 
factors resulting in canceled water orders by users downstream of Parker Dam.  Flow-5 
related activities, including Lake Mead water management operations, could affect the 6 
magnitude and frequency of excess flow downstream of Imperial Dam and Morelos 7 
Diversion Dam.  Modeled flows, however, indicate that changes in excess flow due to the 8 
flow-related covered activities are likely inconsequential (see Appendix L).  Mexico has 9 
the capacity to divert up to 200,000 af above its annual entitlement, reducing any excess 10 
flow downstream of Morelos Diversion Dam. 11 

4.2.2.3 Flow-Related Effects of OM&R Covered 12 
Activities on the LCR  13 

The LCR is one of the most highly controlled rivers in North America.  The flow regime 14 
and channel of the LCR has been extensively modified for hydropower, flood control, 15 
and water supply.  As a consequence, LCR flow and elevation are highly controlled by 16 
dams and diversions (Facilities), levees, and stabilized banks.  Modifications to the LCR 17 
have been occurring continuously over the past century and the most significant effects 18 
occurred at the time the Facilities were constructed or shortly thereafter.  The existence of 19 
these Facilities in the past, and their continued presence through the next 50 years, will 20 
continue to affect the physical characteristics of the LCR.  As described in Chapter 3, the 21 
effects of the construction and existence of these Facilities are part of the baseline 22 
condition of the LCR, and thus are not considered effects of the covered activities.   23 

This section addresses certain indirect effects of flow-related covered activities (flood 24 
control, water delivery, and power production) as operational activities within the 25 
definition of OM&R.  This section also provides a qualitative analysis of the potential 26 
indirect effects of implementing the non-flow related ongoing and future OM&R covered 27 
activities on the LCR (the direct effects of these covered activities are addressed in 28 
Sections 4.3 and 4.5).  These non-flow-related covered activities are described in Chapter 29 
2 and are limited to localized bankline stabilization to protect facilities.  Federal non-30 
flow-related covered activities are described in LCR MSCP BA Chapter 2 and consist of: 31 
bankline stabilization and other maintenance, levee maintenance, and sediment control.  32 
Because the non-Federal ongoing non-flow-related covered activities would only affect 33 
extremely limited portions of the LCR channel that are immediately adjacent to existing 34 
facilities, potential indirect effects of these covered activities are expected to be 35 
negligible.  As described below, a quantitative analysis of the indirect effects of ongoing 36 
OM&R and future OM&R that could occur in the future cannot be performed because the 37 
indirect effects resulting from those activities are confounded by similar effects resulting 38 
from the existence of the Facilities and past OM&R activities.  Similarly, the indirect 39 
effects of flow-related covered activities on the LCR cannot be disaggregated from the 40 
indirect effects of the Federal the ongoing non-flow-related covered activities.  41 

Indirect effects of the covered activities included in this section include effects on river 42 
flow and associated geomorphic processes (e.g., erosion, overbank flow, scour) that have 43 
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substantially altered the physical conditions in the LCR.  The LCR channel was 1 
constrained by the past construction and continued existence of the Facilities, thus 2 
reducing the ability of the LCR to:  1) erode banks, 2) transport and deposit sediment, and 3 
3) inundate its historical floodplain.  For example, the past actions have resulted in LCR 4 
channel downcutting which has contributed to lowering of groundwater levels, and, in 5 
combination with levees, reduction in the frequency of overbank flood events that 6 
provide the conditions necessary for establishment of cottonwood and willow.  Past 7 
OM&R activities, both flow and non-flow related, provided a further reduction in the 8 
regeneration of cottonwood and willow (e.g., less erosion and sedimentation inhibits the 9 
formation of channel bars that provide substrate for germination and establishment of 10 
seedlings) and degradation or loss of backwaters and marshes (i.e., reduction in overbank 11 
flows that scour accumulated sediment from backwaters and marshes facilitates 12 
successional processes, degrades their function as habitat for associated covered species, 13 
and can provide for their eventual replacement with upland land cover types).  Further, 14 
the total impact of the past activities may not have yet been manifested in the current 15 
conditions seen in the LCR.  For example, ongoing effects of past bank stabilization and 16 
levees continue to artificially constrain river flow and thus are a factor contributing to 17 
future incision of the LCR channel. 18 

The combined flow-related effects of ongoing and future OM&R activities may result in 19 
continuing minor channel degradation through: 20 

 loss of lateral channel movement (preventing meandering),  21 

 additional channel downcutting in locations where the LCR substrate remains 22 
erodible, 23 

 reduction of sediment load and transport (by dredging, bank stabilization), and 24 

 a reduction in channel scouring events. 25 

The contribution to these flow-related effects from ongoing OM&R cannot be 26 
quantitatively measured but is expected to be minimal.  The effects of continuing the 27 
existing flow and non-flow related OM&R covered activities could contribute to existing 28 
backwaters and marshes undergoing successional changes toward upland conditions, with 29 
little or no natural replacement.  Incisement of the LCR channel contributes to lowering 30 
groundwater levels thus potentially affecting riparian vegetation beyond the manifested 31 
and unmanifested effects of baseline conditions.  It is also likely, however, that the flow-32 
related effects of ongoing OM&R-related activities would be within the range of channel 33 
incisement attributable to baseline and thus would not be additive to those effects.  Flood 34 
control regimes also reduce the likelihood of flooding that overtops existing banks and 35 
scours adjacent lands that create conditions providing for the establishment of desirable 36 
plant species.  Based on the best available information, however, it is not possible to 37 
determine the degree to which ongoing flow-related covered activities may inhibit future 38 
regeneration of cottonwood and willow beyond that caused by the past actions.  As 39 
described above, adverse changes in LCR conditions resulting from the combined effects 40 
of routine ongoing OM&R activities would be very gradual and unmeasurable from year 41 
to year, and would be minimal relative to the effects of past actions under the baseline.  42 
Although the minimal effects associated with the ongoing flow-related covered activities 43 
cannot be disaggregated from the effects of past actions under baseline, the LCR MSCP 44 
conservation measures are designed to provide sufficient benefits to the covered species 45 
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and their habitat, to ensure that the minimal effects of ongoing covered activities are also 1 
fully mitigated.  2 

In addition, the effects of flow-related routine ongoing OM&R covered activities cannot 3 
be disaggregated from the larger effects of the future flow-related covered activities.  As 4 
described in Section 4.5, implementation of future flow-related covered activities will 5 
result in the removal or degradation of covered species habitats, some of which, in the 6 
absence of implementing the future covered activities, may also be affected by the 7 
ongoing OM&R covered activities.  For example, implementation of the future flow-8 
related covered activities are assumed to remove or degrade all of the cottonwood-willow 9 
land cover types that provide covered species habitat where groundwater elevations are 10 
expected to be lowered.  This effect would subsume the small incremental potential 11 
effects that ongoing OM&R covered activities would have on these same habitats.  12 
Although the minimal flow-related effects associated with the ongoing flow-related 13 
covered activities cannot be disaggregated from the effects of past actions under baseline 14 
and future covered activities, the LCR MSCP conservation measures are designed to 15 
provide sufficient benefits to the covered species and their habitat, in addition to that 16 
required to fully mitigate the effects of future covered activities, to ensure that the 17 
minimal effects of ongoing covered activities are also fully mitigated. 18 

4.2.3 Effects of Hydrological Changes on Habitat 19 

Conditions 20 

This section describes the potential effects of flow-related covered activities on 21 
environmental conditions that provide habitat for covered species.  Effects of flow-related 22 
covered activities on each covered species’ habitat are fully described in Section 4.5. 23 

4.2.3.1 Key Assumptions Related to the Analysis of 24 
Flow-Related Effects on Covered Species 25 

In addition to the results of the hydrologic modeling, the following assumptions were 26 
used to conduct the assessment of impacts of flow-related covered activities on covered 27 
and evaluation species. 28 

 Proposed changes in points of diversion are assumed to take place and result in 29 
annual flow reductions of 0.860 mafy in Reach 3 and 1.574 mafy in Reaches 4 and 5.  30 
Although the analysis of flow-related effects assumed the changes in points of 31 
diversion are implemented in their entirety at the beginning of the term of the LCR 32 
MSCP, the actual timing of implementation of proposed changes in points of 33 
diversion is not known at this time. 34 

 Groundwater levels in the river floodplain are most closely related to the annual 35 
median water surface elevations of the river.  These effects are reduced by the 36 
presence of irrigated agriculture. 37 

 Although change in groundwater elevation may affect soil moisture and other 38 
environmental conditions, the maximum predicted change in groundwater elevation 39 
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is assumed not to result in the loss of honey mesquite bosques that provide habitat for 1 
the elf owl, vermilion flycatcher, and Arizona Bell’s vireo. 2 

 An element of MacNeill’s sootywing skipper habitat is the presence of moist 3 
microclimate conditions beneath adjacent patches of honey mesquite and quailbush.  4 
MacNeill’s sootywing skipper habitat is assumed to be lost where groundwater 5 
elevations are predicted to be lowered beneath its habitat. 6 

 An element of southwestern willow flycatcher breeding habitat is the presence of 7 
ponded water or moist soil surface conditions during the breeding season.  8 
Southwestern willow flycatcher breeding habitat is assumed to be lost, based on 9 
Reclamation’s measurements of surface water depths in delineated breeding habitat 10 
and predicted effects of flow-related covered activities on groundwater elevations, 11 
where groundwater elevations are expected to decline in delineated habitat 12 
sufficiently to eliminate the surface soil moisture conditions required by the species 13 
to nest and rear young. 14 

 The LCR MSCP species habitat models (see Section 3.5.1.1) do not consider that 15 
land cover types that may only receive low levels of use by individuals of a covered 16 
species (predominantly saltcedar and mixed saltcedar communities) constitute 17 
habitat.  Effects of implementing flow-related covered activities could include the 18 
loss of moist surface soil conditions in stands of saltcedar that may be used by some 19 
covered bird species.  As described in the previous assumption, the loss of moist 20 
surface soil conditions in saltcedar and mixed-saltcedar stands have been identified as 21 
part of the analysis of effects on the flycatcher.  Habitat that will be created as 22 
mitigation for these effects on the flycatcher will also mitigate for any effects on the 23 
loss of these areas on other covered species. 24 

 Federal non-flow-related activities will result in removal of habitat for covered 25 
species in Reaches 3–5 that would otherwise be adversely affected by flow-related 26 
activities.  To avoid double counting of impacts, this analysis assumes that the 27 
Federal non-flow-related activities will, with the exception of Gila woodpecker 28 
habitat, remove covered species habitat before flow-related activities are 29 
implemented, and these effects, therefore, are not included as an effect of the flow-30 
related covered activities.  (These impacts of Federal non-flow-related covered 31 
activities on covered species habitat are evaluated in the LCR MSCP BA and 32 
included in the summary of impacts described in Tables 4-5 and 4-6.) 33 

 Change in groundwater elevation associated with implementation of the flow-related 34 
covered activities is assumed to adversely affect the extent of cottonwood-willow, 35 
marsh, backwater, and river land cover types that provide covered species habitat 36 
under the area with declining groundwater.  The assessment assumes that any 37 
predicted drop in groundwater elevation associated with flow-related covered 38 
activities will result in the degradation of the habitat provided by cottonwood-willow 39 
land cover.  Because the range of groundwater elevations will not cause impacts to all 40 
overlying cottonwood-willow habitat, the approach to the analysis of impacts on 41 
covered species habitat that is provided by cottonwood-willow land cover may result 42 
in an overestimate of adverse effects on habitat for some species (e.g., if, following 43 
implementation of flow-related activities, the groundwater elevation beneath a patch 44 
of cottonwood-willow is still within the root zone of cottonwood and willow trees, 45 
the trees would survive, whereas this analysis assumes they would not).  The habitat 46 
for species associated with affected cottonwood-willow land cover that will be 47 
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replaced with implementation of the LCR MSCP, therefore, inherently includes some 1 
level of habitat replacement beyond that required to mitigate impacts on those species 2 
and would contribute to the recovery of those species. 3 

 Impacts on groundwater levels that support covered species habitat at Topock Marsh 4 
will be avoided by maintaining water deliveries for maintenance of water levels and 5 
existing conditions.  At times, flow-related activities could lower river elevations to 6 
levels that could disrupt diversion of water from the river to the marsh.  7 
Improvements to intake structures that allow water to continue to be diverted or other 8 
measures to maintain the water surface elevation will avoid effects on groundwater 9 
elevation.  The extent of covered species habitat impacts that will be avoided by 10 
maintaining water deliveries to Topock Marsh is presented in Table 4-3.  Maintaining 11 
water deliveries to Topock Marsh will also avoid impacts on razorback sucker and 12 
bonytail habitat associated with disconnected backwaters managed for these species. 13 

 The water surface elevation in backwaters not directly connected to the LCR by a 14 
surface connection is assumed to correspond to the local groundwater elevation.  15 
Consequently, the probable change in groundwater elevation related to the change in 16 
annual median river surface elevation with implementation of the covered activities 17 
was assumed to be the change in elevation of backwaters not directly connected to 18 
the LCR by a surface connection.  Table 4-2 shows the annual median river surface 19 
elevations and April, August, and December maximum and minimum elevations for 20 
selected locations along the LCR in Reaches 3–5. 21 

 Water surface elevations in backwaters directly connected to the LCR by surface 22 
connection are assumed to be the same as the connected river surface elevation.  The 23 
probable minimum LCR elevations in April (the month in which the greatest 24 
probable decline in elevations would be manifested) with implementation of covered 25 
activities was assumed to be the probable change in elevation of backwaters directly 26 
connected to the LCR by a surface connection (see Table 4-2).  27 

 Marsh vegetation that provides habitat for covered species and that can be affected by 28 
implementation of flow-related covered activities is emergent marsh vegetation that 29 
grows in association with open water provided in backwaters.  Marsh vegetation 30 
supported by reservoirs or other locations where conditions would maintain existing 31 
water levels in Reaches 2–7 will not be affected by flow-related covered activities.  32 
The extent of change in marsh vegetation associated with backwaters with 33 
implementation of the flow-related covered activities is determined by the probable 34 
change in backwater elevations in April, the month in which modeling indicated 35 
flow-related covered activities would have the greatest affect (see Appendix K). 36 
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Table 4-3.  Extent of Impacts on Covered Species Habitat Avoided with Implementation 1 
of Conservation Measures to Maintain Water Deliveries to Topock Marsh with a 2 
Reduction in Annual Flow of 0.860 maf in Reach 3 3 

Species Habitat Impacts Avoided (acres) 

Threatened and Endangered Species  

Yuma clapper rail 16 

Southwestern willow flycatcher 2,135 

Other Covered Species  

Colorado River cotton rat 16a 

Western least bittern 16a 

California black rail 16a 

Yellow-billed cuckoo 133 

Gilded flicker 133 

Vermilion flycatcher 133 

Arizona Bell’s vireo 133 

Sonoran yellow warbler 2,224 
a Results of modeling indicate that only 16 acres of marsh land cover 

type, which provides habitat for this species, could be affected by flow-
related covered activities at Topock Marsh. 

 4 

4.2.3.2 Cottonwood-Willow along the LCR 5 

As described above, the reduction in river flow attributable to future flow-related covered 6 
activities may lower groundwater levels under several thousand acres of lands adjacent to 7 
the river.  Stands of cottonwood-willow with the appropriate structure (see Table 3-9) 8 
provide habitat for the following species: 9 

 southwestern willow flycatcher, 10 

 western red bat, 11 

 western yellow bat, 12 

 Yuma hispid cotton rat, 13 

 yellow-billed cuckoo, 14 

 elf owl, 15 

 gilded flicker, 16 

 Gila woodpecker, 17 

 vermilion flycatcher, 18 

 Arizona Bell’s vireo, 19 
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 Sonoran yellow warbler, and 1 

 summer tanager. 2 

Any drop in groundwater elevation under areas supporting cottonwood-willow is 3 
assumed to result in the degradation or loss of the vegetation that characterizes the 4 
elements of habitat for associated covered species.  The extent and quality of 5 
cottonwood-willow land cover would be expected to decline relative to existing 6 
conditions.  Seed dispersal, germination, and establishment of young plants—necessary 7 
to support recruitment in existing cottonwood-willow communities—require seasonal 8 
inundation of the floodplain that is currently not supported by existing flow over much of 9 
the LCR MSCP planning area.  As described in Appendix K, implementation for the 10 
flow-related covered activities could affect up to 2,008 acres of cottonwood-willow land 11 
cover in Reaches 3–5. 12 

Lower groundwater levels in Reaches 3, 4, and 5 could increase mortality of trees in 13 
existing cottonwood-willow stands and would be expected to reduce productivity of the 14 
understory.  Within the projected range of groundwater lowering, existing saplings and 15 
mature trees will likely survive the gradual change in groundwater level because their 16 
roots are expected to grow downward at rates commensurate with the rate of groundwater 17 
lowering.  The effect cannot be precisely determined because existing groundwater 18 
elevations are unknown, and the reduction in groundwater will occur over an extended 19 
period (i.e., 30 or more years).  The analysis of flow-related effects, however, assumes 20 
that all patches of cottonwood-willow that overlay areas where groundwater elevations 21 
are expected to decline would be degraded or lost, resulting in the degradation or loss of 22 
covered species habitats that are provided by the affected patches of cottonwood-willow.  23 
The successful establishment of cottonwood and willow seedlings is closely correlated 24 
with spring floodflows that disperse seeds and inundate substrates that are suitable for 25 
cottonwood-willow germination and growth.  River reaches in the LCR MSCP planning 26 
area upstream of the Gila River confluence are regulated by operation of reservoirs, and 27 
the periodicity and magnitude of floods have been substantially reduced from historical 28 
conditions.  In addition, the extent of substrates suitable for seedling establishment has 29 
also been substantially reduced from historical conditions as a result of loss of sediments 30 
from the river, which establish sand and gravel bars, and the construction of levees.  The 31 
present limited potential for cottonwood-willow seedlings to establish and survive on 32 
sites with suitable substrates and soil moisture conditions may be reduced in the future if 33 
groundwater levels drop sufficiently at those sites to preclude future establishment and 34 
growth of seedlings.  Studies from the Hassayampa River indicate that Fremont 35 
cottonwood seedlings naturally established on suitable surfaces within 0.7–3.3 feet of 36 
groundwater.  The studies indicate that the highest success of seedling recruitment 37 
occurred where groundwater is within 0.7–1.3 feet of the ground surface (Stromberg 38 
1993b) and is within the range of the predicted reduction in groundwater elevations. 39 

Reduction in groundwater levels could also affect the composition of understory 40 
vegetation in cottonwood-willow stands (Stromberg et al. 1996).  Studies along the 41 
Hassayampa and San Pedro Rivers show that streamside herbaceous vegetation was 42 
associated with mean groundwater depths of 1.0–1.5 feet (Richter 1993; Stromberg et al. 43 
1996).  Lower groundwater elevations may affect the composition of understory 44 
vegetation, microhabitat conditions (e.g., higher temperature, lower humidity), percent 45 
plant cover, and type and biomass of invertebrate production in cottonwood-willow 46 
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stands.  Food web support for covered species that forage on flying insects would be 1 
substantially reduced in cottonwood-willow stands that currently have saturated soils or 2 
pond water during some periods but which would no longer have these conditions 3 
following a reduction in groundwater elevation. 4 

Cottonwood and willow seed dispersal, germination, and establishment depend primarily 5 
on inundation of soil with flood events.  Although modeling indicates that future 6 
operation of Lake Mead with implementation of flow-related covered activities could 7 
have minimal effects on the probability of flood events in Reaches 3–7 (see Section 8 
4.2.2.2, Appendix J, and Appendix L), these effects would be slight and would not affect 9 
habitat conditions for the covered species.  However, existing stands will age and die out 10 
because the extent, frequency, duration, and timing of flood events have been 11 
substantially modified by existing facilities and ongoing operations that occur under the 12 
existing conditions. 13 

4.2.3.3 Marsh along the LCR 14 

Marsh is present in all river reaches in the LCR MSCP planning area and provides habitat 15 
for the Yuma clapper rail, California black rail, western least bittern, and Colorado River 16 
cotton rat.  Marsh vegetation grows: 17 

 along the margins of isolated and connected backwaters, the main and side channels 18 
of the LCR, and reservoir coves; 19 

 behind dams on the mainstem of the river;  20 

 on wildlife refuges that are managed to maintain marsh; and 21 

 in drains and canals that maintain sufficient water to support the establishment and 22 
growth of emergent vegetation. 23 

The quality and extent of marsh vegetation associated with backwaters in the LCR MSCP 24 
planning area are expected to decline relative to existing conditions with implementation 25 
of future flow-related covered activities.  Future flow-related covered activities could 26 
affect marsh vegetation and the covered species habitats it provides by lowering mean 27 
groundwater elevations in backwaters in Reaches 3, 4, and 5 (see Appendix K).  Based on 28 
supporting hydrology, two types of marsh are present in the LCR MSCP planning area:  29 
1) marshes that are directly connected to the river or that are groundwater dependent, and 30 
2) marshes that have been formed by reservoirs or impoundments (e.g., Lake Mead, Lake 31 
Havasu, Mittry Lake) (Bureau of Reclamation 1996).  As described in Section 4.2.1.1, 32 
with the exception of Lake Mead, the frequency and rate of reservoir fluctuations will be 33 
similar to baseline conditions, so that the future flow-related activities will not cause 34 
effects to marshes supported by reservoirs.   35 

The types of effects that could be expected if groundwater and river surface elevations 36 
are lowered sufficiently include: 37 

 a change in marsh plant composition (e.g., replacement of cattail by common reed); 38 

 a conversion of marsh land cover to woody riparian land cover types; 39 
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 an increase in plant density and extent, resulting in the loss of open water;  1 

 a change in marsh function (e.g., change in invertebrate communities, species 2 
composition, or production); and 3 

 dessication of emergent vegetation in drains and canals if water conveyed through a 4 
drain or canal is not sufficient to maintain the vegetation. 5 

An increase in the range of daily fluctuations in surface water elevations in marshes with 6 
changes in points of diversion also could affect the quality of habitat provided for some 7 
covered species (e.g., lower water levels could reduce the availability of cover and food 8 
for Yuma clapper rails) (U.S. Fish and Wildlife Service 2001).  As described in 9 
Appendix K, implementation of the flow related covered activities could affect up to 10 
133 acres of emergent vegetation associated with backwaters. 11 

4.2.3.4 Lake Mead Conditions 12 

The analysis of effects of flow-related covered activities on Lake Mead reservoir 13 
elevations is based on information provided in Appendix J, “Technical Documentation of 14 
Ongoing and Future Operations,” and Appendix M, “Effects of LCR MSCP Flow-15 
Related Activities on Lake Mead.” 16 

As described in Section 4.2.2.1, “Lake Mead Elevation,” implementation of future flow-17 
related covered activities may affect Lake Mead reservoir elevations from existing 18 
conditions.  Changes in reservoir elevations may affect the establishment of riparian and 19 
marsh vegetation at the deltas of rivers entering Lake Mead (see Appendix M); razorback 20 
sucker spawning habitat (see Appendix M); transitory river segments that may support 21 
humpback chub, razorback sucker, and flannelmouth sucker habitat; and the sticky 22 
buckwheat and threecorner milkvetch. 23 

Riparian Vegetation 24 

Riparian vegetation that could provide habitat for the southwestern willow flycatcher, 25 
western red bat, western yellow bat, yellow-billed cuckoo, Arizona Bell’s vireo, Sonoran 26 
yellow warbler, and summer tanager may establish as Lake Mead reservoir elevations 27 
fluctuate over the term of the LCR MSCP at the Lake Mead delta, Virgin River delta, 28 
Muddy River delta, and the portion of the Grand Canyon influenced by Lake Mead.  29 
Most of the Lake Mead shoreline, however, does not have the soil necessary for the 30 
establishment of riparian vegetation.  The extent of riparian vegetation that could 31 
establish as reservoir elevations decline, however, cannot be predicted. 32 

The Lake Mead delta areas have a great potential for use by covered species when 33 
present and habitat has developed, but are limited in their importance due to their 34 
ephemeral nature.  When riparian vegetation develops as habitat for these species, 35 
abundance and productivity can rise substantially.  Conversely, as vegetation dries out 36 
when reservoir elevations subsequently decline, or is inundated when elevations 37 
subsequently rise, species abundance and productivity decreases (Braden and McKernan 38 
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unpublished data 2002).  This ephemeral habitat, thus, has a high productivity value when 1 
present and is beneficial to riparian-associated species as a whole. 2 

Habitat in the delta areas may consist of predominantly native willow, predominantly 3 
exotic saltcedar (Tamarisk spp.) or mixed native/saltcedar.  Establishment of native 4 
willow or cottonwood dominated stands would provide habitat for all of the covered 5 
species described above.  Saltcedar dominated stands could provide habitat for the 6 
southwestern willow flycatcher and Sonoran yellow warbler when appropriate mosit 7 
surface soil conditions are also present.  The Colorado River delta has previously 8 
produced a vegetation community largely composed of native willow with relatively little 9 
saltcedar (McKernan 1997).  A major factor governing the types of riparian vegetation 10 
that could establish is the timing of when sediments suitable for establishment of riparian 11 
vegetation are exposed.  Willow-dominated communities have become established in the 12 
deltas of Lake Mead only when declining reservoir elevations have coincided with the 13 
timing of willow seed dispersal.  During periods when reservoir elevations have declined 14 
before or after the willow seed dispersal period, saltcedar-dominated riparian 15 
communities have become established (see Appendix M, Section M.5.3).  Cottonwood 16 
and willow that do become established when reservoir elevations decline could be lost if 17 
reservoir elevations continue to decline and groundwater elevations drop below their root 18 
depths.  Conversely, riparian vegetation that does become established on exposed 19 
sediments would be inundated and lost during wetter periods when Lake Mead reservoir 20 
elevations rise. 21 

For example, while from 1990–1996 Lake Mead reservoir levels remained within the 22 
1170–1200-foot range creating dense stands of willow (approximately 1000 acres) 23 
(McKernan and Braden 1998), the levels from 2000–2004 dropped drastically from 1214 24 
feet to 1125 feet, creating a delta that does not support the same dense vegetation, and has 25 
created conditions in which the willows and even saltcedar are rapidly dying (Bureau of 26 
Reclamation unpublished data 2004).  This would suggest that a sustained lake level 27 
would create the best suited habitat for LCR MSCP covered species, and that extreme 28 
rises or falls in reservoir elevations would not sustain covered species habitat in the Lake 29 
Mead delta areas.  As lake levels continue to drop, new delta habitat may form lower in 30 
the lake.  This would be limited by the Lake Mead shoreline as most of the shoreline does 31 
not have the soil necessary for the establishment of riparian vegetation.  The extent of 32 
riparian vegetation that could establish as reservoir elevations decline, however, cannot 33 
be predicted. 34 

Marsh Vegetation 35 

Ephemeral marsh vegetation can periodically establish at inflow points of Lake Mead 36 
(e.g., Lake Mead delta, Virgin River delta, Muddy River delta, Las Vegas Wash), when 37 
Lake Mead water surface elevations are below full pool elevation.  This ephemeral marsh 38 
vegetation can provide nesting and dispersal habitat for the Yuma clapper rail and 39 
western least bittern.  Habitat that does become established could be lost if reservoir 40 
elevations decline and groundwater elevations drop below the rooting depths of emergent 41 
vegetation.  Marsh vegetation that does become established on exposed sediments would 42 
be inundated and lost during wetter periods, when Lake Mead reservoir elevations rise.  43 
The frequency, extent, and value of habitat and attendant species benefits that could be 44 
periodically created and subsequently lost as a result of changes in reservoir elevations 45 
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over the term of the LCR MSCP cannot, however, be predicted based on the available 1 
information. 2 

Razorback Sucker Spawning Habitat 3 

Implementation of flow-related covered activities may result in adverse effects on 4 
razorback sucker spawning habitat and designated critical habitat for the razorback 5 
sucker in Lake Mead.  The known spawning elevations that may be important for the 6 
razorback sucker occur between 1,120 and 1,150 feet msl in Lake Mead.  Current 7 
information shows that during the spawning seasons of 1997–2001, razorback sucker 8 
spawned at or near the cliff spawning site at the back of Echo Bay.  This site was dry in 9 
2002 and spawning occurred in a different area along the south shore of Echo Bay.  10 
During the 2003 spawning season, the 2002 spawning site was dry.  However, razorback 11 
sucker apparently spawned along the same shore just east of the 2002 spawning site on a 12 
gravelly point submerged in 2–5 feet of water.  In 2004 larval concentrations and habitat 13 
use of a telemetered fish indicated the Echo Bay population spawned approximately 250 14 
meters east of the 2003 site (Welker and Holden 2004).  These changes in spawning 15 
location over the past few years indicate the razorback sucker will successfully move 16 
their spawning location into progressively lower elevations where suitable spawning 17 
substrate is present as the lake recedes.  Findings of recent investigations (Twichell and 18 
Rudin 1999) indicate that it is unlikely that sediment accumulation over available 19 
spawning substrate will affect spawning habitat area.  However, indications are that in 20 
2004 sediment from the Las Vegas Bay Delta has moved further out and caused the 21 
presumptive spawning area in the bay to become covered with encroaching sediment and 22 
may have influenced spawning success (Welker and Holden 2004).  This encroaching 23 
sediment is a result of outflow from Las Vegas Wash and is not typical of sediment 24 
encroachment in the rest of Lake Mead.  That encroachment is not only a function of 25 
lowering lake levels, but is likely also related to high rainfall events and growing 26 
wastewater discharge as a result of growth in the Las Vegas area.  27 

Results of razorback sucker studies indicate successful recruitment of minimal numbers 28 
of razorback suckers in Lake Mead during years that favorable rearing conditions are 29 
present.  This makes the population of razorback suckers in Lake Mead unique in that it 30 
is the only population that has persisted over a long period of time in any portion of the 31 
LCR.  However, these conditions are infrequent, and the numbers of fish naturally 32 
recruited to the population may not be sufficient to sustain the population under existing 33 
conditions.  Reservoir operations and other factors that create the conditions that result in 34 
new fish successfully entering the population are not well understood.  It has been 35 
postulated that during periods of lower lake elevations, vegetation becomes established 36 
along the shoreline.  Then when the lake rises, the vegetation that becomes inundated 37 
provides cover for young razorback suckers.  Recruitment has occurred fairly regularly 38 
from 1974–1998.  Sufficient information is not available to determine if changes in 39 
reservoir elevation with implementation of the action alternative could adversely affect 40 
the current observed rate of recruitment.  However, it can be postulated that due to the 41 
probability of lower lake levels in the foreseeable future, short term annual rises in lake 42 
elevation could inundate established vegetation that would provide cover for juvenile 43 
razorback suckers, thus maintaining a similar level of recruitment to the population. 44 



  Analysis of Impacts and Level of Take

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Habitat Conservation Plan 

 
4-22 

December 2004

J&S 00450.00

 

Transitory River Segments 1 

When Lake Mead reservoir elevations decline, segments of the Colorado River and 2 
Virgin River channels that existed prior to construction of Hoover Dam can become 3 
exposed within the full-pool elevation of Lake Mead (i.e., transitory river segments).  4 
These transitory river segments can provide for and be occupied by the humpback chub, 5 
razorback sucker, and the flannelmouth sucker, which are covered under the LCR MSCP.  6 
The few humpback chub currently occurring in the Grand Canyon could move 7 
downstream and utilize as much as an estimated 62 miles of transitory Colorado River 8 
channel that forms when reservoir elevations lower to an elevation of 950 feet msl.  This 9 
is the elevation that is assumed to be protected by the modeled shortage assumptions.  10 
The razorback sucker and flannelmouth sucker could occur in transitory river segments of 11 
both the Colorado River and Virgin River that form when reservoir elevations are below 12 
full pool elevations.  This transitory habitat could be lost during wetter periods when 13 
Lake Mead reservoir elevations increase and inundate habitat. 14 

Sticky Buckwheat and Threecorner Milkvetch Habitat 15 

Within the LCR MSCP planning area, sticky buckwheat and threecorner milkvetch can 16 
establish and occur along the Lake Mead shoreline on sites with the soil characteristics 17 
required by each of the plants that are exposed when Lake Mead water surface elevations 18 
are below full-pool elevation.  Sticky buckwheat and threecorner milkvetch plants that 19 
establish on these sites would be inundated and lost during wetter periods when Lake 20 
Mead reservoir elevations increase.    21 

4.2.3.5 River Conditions 22 

Reach 2 23 

As described in Section 4.2.1.2, river channel and Lake Mohave reservoir conditions are 24 
not expected to be affected with implementation of future flow-related covered activities 25 
and, therefore, habitat conditions are not expected to change. 26 

Reach 3 27 

The water surface elevation for minimum hourly river flows in April may fall as much as 28 
3.0 feet with the implementation of future flow-related covered activities.  The river edge, 29 
riffles, and side channels may be substantially affected.  Depending on site-specific 30 
channel morphology, reduced depth in association with ongoing daily flow fluctuation 31 
could affect stranding of fish and desiccation of fish eggs and aquatic organisms in or on 32 
the substrate.  The change in surface area in response to reduced depth under minimum 33 
flows indicates that the change in river surface area would be relatively small (i.e., 34 
53 acres in the month of April representing about 1.5 percent of the total river surface 35 
area in Reach 3).  The level of existing stranding and desiccation and how flow 36 
variability at a lower surface elevation interacts with channel morphology are currently 37 
unknown.  The change in potential fish stranding losses and desiccation of aquatic 38 
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organisms, therefore, may be minor, especially relative to productivity for the entire 1 
reach.  However, the reduced river depth, in combination with ongoing daily flow 2 
fluctuation, could increase stranding losses and desiccation relative to the existing 3 
condition. 4 

The reduction in flow with implementation of future flow-related covered activities is not 5 
expected to measurably affect water temperature.  Given that operations at Lake Mohave 6 
will not change,  the temperature of the discharge from Davis Dam would not be affected. 7 

River flow also affects contaminant concentration, which is the density of any 8 
undesirable physical, chemical, or biological constituent at concentrations not normally 9 
present in water.  Dilution can be important if contaminants approach levels that are 10 
lethal or have chronic effects on aquatic species.  Lower flow with implementation of 11 
future flow-related covered activities may result in higher contaminant concentrations.  In 12 
addition to reduced flow, input of contaminants within Reach 3 may increase because 13 
LCR MSCP conservation areas that are established on currently unirrigated lands that 14 
will be irrigated to establish and maintain created covered species habitat, and could 15 
produce irrigation runoff.  However, the level of contaminant input from these 16 
conservation areas is expected to be less than from irrigated farmlands.  Although 17 
contaminant levels may increase, they have not been identified as a major factor affecting 18 
covered species in this reach, and effects of flow changes and the additional, relatively 19 
small, input from conservation areas may be inconsequential. 20 

Diversions directly from the river may entrain aquatic organisms.  River flow would be 21 
reduced in Reach 3 and result in an increase in the proportion of flow diverted.  However, 22 
there are relatively few diversions directly from the river channel segment in Reach 3, 23 
and the diversions are small relative to river flow volume.  The primary diversions in 24 
Reach 3 occur from Lake Havasu, including the Metropolitan and Central Arizona Water 25 
Conservation District (CAWCD) diversions.  Diversions from Lake Havasu would 26 
increase with implementation of covered activities.  Risk of entrainment of aquatic 27 
organisms related to the influence of the diversion will be minimally affected and will be 28 
similar to existing conditions. 29 

Reach 4 30 

With implementation of future flow-related covered activities, the reduction in river 31 
surface elevation for the minimum hourly flow in April may fall as much as 2.7 feet.  As 32 
indicated for Reach 3, the river’s edge, riffles, and side channels may be substantially 33 
affected.  Depending on site-specific channel morphology, reduced depth in association 34 
with ongoing daily flow fluctuation could affect stranding of fish and desiccation of fish 35 
eggs and aquatic organisms in or on the substrate.  The change in surface area in response 36 
to reduced depth under minimum flows indicates that the change in river surface area 37 
would be relatively small (i.e., 137 acres in the month of April in Reaches 4 and 5 38 
representing about 1.5 percent of the total river surface area in these reaches).  The level 39 
of existing stranding and desiccation and how flow variability at a lower surface 40 
elevation interacts with channel morphology are currently unknown.  However, the 41 
reduced river depth, in combination with ongoing daily flow fluctuation, could increase 42 
stranding losses and desiccation relative to the existing condition. 43 
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The reduction in flow with implementation of covered activities is not expected to 1 
measurably affect water temperature.  Given that variability in reservoir storage and 2 
water surface elevation would be the same as for existing conditions for Lake Havasu, the 3 
temperature of the discharge from Parker Dam with implementation of future flow-4 
related covered activities would be similar to the temperature for existing conditions.  5 
Lower flow with implementation of future flow-related covered activities would not 6 
affect downstream water temperatures because temperatures reach ambient conditions in 7 
the pool created by Headgate Rock Dam. 8 

Lower flow with implementation of future flow-related covered activities and LCR 9 
MSCP conservation measures may result in higher contaminant concentrations.  In 10 
addition to reduced flow, input of contaminants within Reach 4 may increase from runoff 11 
from LCR MSCP conservation areas that are established on currently unirrigated lands 12 
that will be irrigated to establish and maintain created covered species habitat.  The level 13 
of contaminant input from these conservation areas, however, is expected to be less than 14 
from irrigated farmlands.  Although contaminant levels may increase, they have not been 15 
identified as a major factor affecting aquatic organisms in this reach, and effects of flow 16 
changes and the additional, relatively small, input from conservation areas may be 17 
inconsequential. 18 

Diversions directly from the river may entrain aquatic organisms.  Major diversions occur 19 
at Headgate Rock Dam and Palo Verde Diversion Dam.  River flow would be reduced in 20 
Reach 4 by implementation of covered activities, and the proportion of flow diverted 21 
would increase. 22 

Reach 5 23 

With implementation of future flow-related covered activities, the reduction in river 24 
surface elevation in Reach 5 approaches 1.4 feet for minimum hourly flow in April.  As 25 
indicated for Reaches 3 and 4, the river edge, riffles, and side channels may be 26 
substantially affected.  The change in surface area in response to reduced depth under 27 
minimum flows indicates that the change in river surface area would be relatively small 28 
(i.e., 137 acres in the month of April in Reaches 4 and 5 representing about 1.5 percent of 29 
the total river surface area in these reaches).  The reduced river depth, in combination 30 
with ongoing daily flow fluctuation, could increase stranding losses and desiccation of 31 
aquatic organisms and fish eggs relative to the existing condition. 32 

Lower flow with implementation of covered activities may result in higher contaminant 33 
concentrations.  In addition to reduced flow, input of contaminants in Reach 5 may 34 
increase from runoff from LCR MSCP conservation areas that are established on 35 
currently unirrigated lands that will be irrigated to establish and maintain created covered 36 
species habitat.  The level of contaminant input from these conservation areas, however, 37 
is expected to be less than from irrigated farmlands.  Diversions from Reach 5 are 38 
relatively minor, except for diversions at Imperial Dam, where most of the river flow is 39 
diverted into canals under both the existing conditions and with implementation of flow-40 
related covered activities. 41 
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Reach 6 1 

As described in Section 4.2.1.2, river channel conditions in Reach 6 are not expected to 2 
be affected with implementation of future flow-related covered activities and, therefore, 3 
habitat conditions are not expected to change.   4 

Reach 7 5 

As described in Section 4.2.2.2, river channel conditions in Reach 7 are not expected to 6 
be substantially affected with implementation of future flow-related covered activities 7 
and therefore habitat conditions are not expected to measurably change (see Appendix L).   8 

4.2.3.6 Backwater 9 

Open water and emergent vegetation components of backwaters provide habitat for the 10 
Yuma clapper rail, western least bittern, California black rail, bonytail, razorback sucker, 11 
and flannelmouth sucker.  Natural maintenance of backwaters over the long term depends 12 
on river channel migration.  Under existing conditions, the absence of annual high flows 13 
in excess of 40,000 cfs has virtually eliminated this river process.  Long-term natural 14 
succession may gradually fill existing backwaters and will result in a net loss of 15 
backwaters that are gradually replaced by riparian vegetation. 16 

The level of effect of flow-related covered activities on backwaters varies, depending on 17 
the connection to the river.  The change in river flow described above for Reaches 3–5 18 
(see Section 4.2.2.2, “River Flow”) would affect backwater water depth, surface area, 19 
flow continuity, and contaminant concentration.  Environmental conditions in backwaters 20 
that depend on the frequency and rate of reservoir fluctuations will be similar to existing 21 
conditions, so that the future flow-related activities in reservoirs will not cause effects to 22 
backwaters (see Section 4.2.1.1). 23 

Although the reduction in river surface elevation that relates to groundwater is relatively 24 
small for median flows, the elevation for minimum daily flow in April (see Table 4-2) 25 
may fall as much as 2.7 feet with the implementation of covered activities.  The change in 26 
surface area in response to reduced depth indicates that the change in backwater area 27 
would be small relative to total backwater area and, for connected backwaters, river area 28 
(i.e., 209 acres in the month of April representing about 2 percent of the total surface area 29 
of backwaters in Reaches 3–5).  Backwaters that are directly connected to the river are 30 
more sensitive to river flow changes than are backwaters dependent on groundwater 31 
elevation only.  For connected backwaters, reduced backwater depth, in combination with 32 
ongoing daily flow fluctuation, could increase stranding losses, displacement of small 33 
juveniles from nursery habitat and cover, and desiccation of aquatic organisms and fish 34 
eggs relative to the existing condition.  Effects depend on currently undocumented site-35 
specific channel morphology and, given the relatively small proportion of backwater area 36 
affected, may be minor relative to productivity for all connected backwaters. 37 

Reduced river flow may affect contaminant concentration in connected backwaters in 38 
Reaches 3, 4, and 5.  In addition, input of contaminants within connected backwaters may 39 
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increase from runoff from irrigated conservation areas that were used to create habitat as 1 
part of the LCR MSCP. 2 

River conditions in Reaches 6 and 7 attributable to flow-related covered activities 3 
associated with water supply and power generation would be unchanged relative to 4 
existing conditions.  Therefore, no additional effects to backwaters due to future flow-5 
related covered activities are anticipated. 6 

4.3 Assessment of Non-Flow-Related Activities 7 

Effects 8 

Non-flow-related covered activities are described in Chapter 2, “Description of Covered 9 
Activities.”  Non-flow-related activities primarily affect species and their habitat within 10 
the footprint of the activity.  Future non-flow-related covered activities include the 11 
OM&R of existing water diversion and conveyance facilities and electrical generation 12 
and transmission facilities within the LCR MSCP planning area and programs and 13 
activities conducted by AGFD and NDOW.  The indirect effects of non-flow-related 14 
covered activities on riverine processes (e.g., meandering) and the covered species 15 
habitats they support are described in Section 4.2.2.3.   16 

This section describes the mechanisms through which non-flow-related covered activities 17 
could impact covered species and the assumptions used to conduct the assessment of 18 
those impacts. 19 

4.3.1 Impact Mechanisms 20 

The primary impact mechanisms for non-flow-related activities are physical and 21 
biological disturbance.  These disturbances are described below. 22 

4.3.1.1 Physical Disturbance 23 

Physical disturbance is the removal or displacement of vegetation, topsoil, substrate, or 24 
overburden or the placement of topsoil, substrate, spoils, processed waste, or other 25 
material.  Based on the description of the covered activities in Chapter 2 and the 26 
assumptions below in Section 4.3.2, physical disturbance associated with non-flow-27 
related covered activities that could affect covered species primarily could result from 28 
operation of equipment to: 29 

 periodically remove (e.g., chaining, dredging) marsh vegetation from canals, drains, 30 
and other water conveyance facilities;  31 

 implement habitat restoration and maintenance projects; and 32 

 maintain navigation aids, boat ramps, and boat docks and install artificial fish habitat 33 
structures. 34 
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Physical disturbance usually results from activities with a specific footprint, where the 1 
disturbance occurs within a specifiable area and time frame.  The extent of species habitat 2 
affected can generally be quantified before the activity occurs.  Operation of equipment 3 
to implement the non-flow-related activities described above will result in the temporary 4 
or permanent removal of existing habitat for covered species.  Maintenance activities 5 
associated with navigation aids, boat ramps, and boat docks and artificial fish habitat 6 
structures could alter river and reservoir structure, but the area affected by these activities 7 
is likely only a fraction of an acre individually and likely only a few acres cumulatively. 8 

In addition activities causing physical disturbance potentially introduce contaminants into 9 
the air, soil, and water.  Potential contaminants include fertilizers, pesticides, paint, and 10 
petroleum products.  The introduction of contaminants generally occurs during ongoing 11 
disturbance, such as occurs with construction and maintenance activities.  Activities at 12 
intervals shorter than 1 year that introduce contaminants potentially have adverse effects 13 
on survival and growth, cumulatively affecting abundance, distribution, and production 14 
of species populations. 15 

4.3.1.2 Biological Disturbance 16 

All construction and maintenance activities would result in biological disturbance—the 17 
intentional or unintentional removal or displacement of individual organisms.  Biological 18 
disturbances associated with these activities could be manifested in the location where the 19 
activities are undertaken or on adjacent lands.  Biological disturbance may be temporary 20 
or permanent and includes effects on behavior.  For example, operation of equipment in 21 
habitat occupied by covered species could cause direct mortality of or physical trauma to 22 
individuals, and noise and visual disturbances associated with operation of equipment 23 
could cause covered wildlife and fish species to move from the area of disturbance. 24 

4.3.2 Assumptions 25 

The non-flow-related covered activities described in Chapter 2, “Description of Covered 26 
Activities,” identify the non-flow-related activities that may be undertaken by the 27 
Applicants, but do not describe specific locations where the activities may be 28 
implemented.  The assessment of non-flow-related impacts, therefore, is based on the 29 
assumptions described below.  The timing of implementation of the proposed non-flow-30 
related activities is not known at this time, and it is possible that some of the proposed 31 
activities may not be implemented within the term of the LCR MSCP, depending on 32 
whether the need to implement them develops as currently predicted.  The Applicants 33 
intend to replace covered species habitat potentially affected by non-flow-related 34 
activities in advance of the implementation of these activities.  In addition, ongoing and 35 
future activities related to conducting listed species surveys and capturing and handling 36 
species will be undertaken by qualified biologists authorized to conduct such activities 37 
under section 10(a)(1)(A) permits and, therefore, are not effects of and are not assessed in 38 
the LCR MSCP HCP. 39 

The assessment of non-flow-related effects assumes that, to the extent practicable: 40 
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 Activities associated with OM&R of hydroelectric generation and transmission 1 
facilities will avoid impacts on covered species. 2 

 A total of 234 miles of canals in the Yuma Valley, Arizona, that are currently 3 
maintained by the Yuma County Water Users Association will continue to be 4 
maintained such that emergent vegetation does not become established and, 5 
therefore, does not support Yuma clapper rail, western least bittern, or California 6 
black rail habitat.  Consequently, these activities will not affect these species, and 7 
avoidance of maintenance activities during the breeding season is not required. 8 

 Ongoing maintenance of 557 miles of canals, drains, and other water conveyance 9 
features in California and Arizona by water districts will include the periodic removal 10 
of patches of marsh vegetation that may become established in canals, drains, and 11 
other water conveyance features.  Because of their design, only small patches of 12 
emergent vegetation are likely to become established in the 313 miles of canals and 13 
their periodic removal would have negligible effects on associated covered species.  14 
Periodic maintenance of 244 miles of drains however, are assumed to remove up to 15 
30 acres of emergent vegetation. 16 

 Sites for habitat restoration (including new infrastructure necessary to access or 17 
maintain restored habitat) covered activities will, to the extent practicable, be selected 18 
to avoid removal of existing cottonwood-willow, marsh, honey mesquite, and 19 
backwater land cover types that provide habitat for covered and evaluation species.  20 
Over the term of the LCR MSCP, however, some degraded covered species habitat 21 
could be removed to restore higher value habitat for other species.  The assessment of 22 
impacts on covered species assumes that habitat restoration projects will avoid 23 
removing honey mesquite type III land cover and, over the term of the LCR MSCP, 24 
could remove up to: 25 

 10 acres of degraded and low-value cottonwood-willow land cover types III and 26 
IV (types I and II will not be removed); 27 

 10 acres of degraded and low-value marsh land cover; and 28 

 10 acres of HM IV (type III will not be removed). 29 

 Implementation of the non-flow-related covered activities (primarily those related to 30 
restoring habitat) would result in the removal of land cover types that may support 31 
some transitory or minor level of use (predominantly saltcedar and mixed saltcedar 32 
communities) by individuals of one or more covered species, but that do not 33 
constitute habitat under the LCR MSCP species habitat models.  Implementation of 34 
the avoidance and minimization measures (AMMs) described in Section 5.6.1, 35 
“Avoidance and Minimization Measures,” however, will reduce the likelihood of 36 
incidental take of covered species that could be associated with removal of these land 37 
cover types. 38 

 Habitat restoration projects will avoid removing desert pocket mouse habitat to 39 
restore habitat for other species. 40 

 Ground-disturbing activities associated with OM&R of dams, diversions, powerlines 41 
and other water conveyance and hydroelectric generation facilities, including existing 42 
access and service roads, docks, boat ramps, and protected banklines that support 43 
OM&R of these facilities will not remove covered species habitat.  44 
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 Ground-disturbing activities associated with maintaining and creating habitats will 1 
avoid impacts on the sticky buckwheat and threecorner milkvetch. 2 

 Covered activities will be implemented to avoid the breeding season of all covered 3 
bird species to prevent injury or mortality of eggs and young birds unable to avoid 4 
these activities. 5 

 Implementation of the habitat creation projects will avoid take of individual desert 6 
tortoises and their burrows. 7 

4.4 Assessment of LCR MSCP Implementation 8 

Effects 9 

LCR MSCP conservation measures are described in Chapter 5, “Conservation Plan.” The 10 
LCR MSCP conservation measures are intended to be beneficial to the covered and 11 
evaluation species.  However, implementation of some conservation measures to create 12 
covered species habitats may have short-term adverse effects during construction or prior 13 
to development of habitat values.  In addition, activities that benefit one covered species 14 
may be detrimental to other covered species.  Activities that will be undertaken to 15 
maintain created habitats over the term of the LCR MSCP, such as dredging marshes and 16 
removing cottonwood trees to maintain habitat structure, may also have short-term 17 
adverse effects on covered species.  The purpose of this section is to identify potential 18 
adverse effects on covered and evaluation species of implementing LCR MSCP 19 
conservation measures.  Beneficial effects of implementing LCR MSCP conservation 20 
measures are described in Chapter 5, “Conservation Plan.” 21 

This section describes the mechanism through which implementation of the Conservation 22 
Plan could impact covered species and the assumptions used to conduct the assessment of 23 
those impacts. 24 

4.4.1 Impact Mechanisms 25 

The primary impact mechanisms related to LCR MSCP conservation measures are 26 
physical disturbance, biological disturbance, and irrigation drainage associated with 27 
establishing and managing created covered species habitats.  The types of effects 28 
associated with physical disturbance and biological disturbance are the same as described 29 
for non-flow-related activities (see Section 4.3.1). 30 

Drainage is the removal of excess surface water from a land surface by means of surface 31 
or subsurface drains and subsequent discharge to rivers, reservoirs, or backwaters 32 
(Nevada Division of Water Planning 1996).  Drainage flow in the LCR MSCP planning 33 
area is primarily surface or subsurface runoff and return flows from irrigated agricultural 34 
lands.  Conversion of existing land cover types to create covered species habitat could 35 
include irrigation of new lands, changes in irrigation patterns on existing irrigated lands, 36 
and potential additional changes in input of surface or subsurface flows and contaminants 37 
to the river and reservoirs.  Expected changes in drainage volume associated with 38 
creation of 8,132 acres of habitat (see Chapter 5, “Conservation Plan”), or 3 percent of 39 
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the total agricultural lands present in the LCR MSCP planning area, have not been 1 
quantified but are not expected to exceed 3 percent of the existing volume of agricultural 2 
drainage. 3 

4.4.2 Assumptions 4 

The LCR MSCP conservation measures described in Chapter 5, “Conservation Plan,” 5 
identify the types and extent of covered species habitat to be created but do not describe 6 
specific locations where the conservation measures would be implemented.  The 7 
assessment of impacts of LCR MSCP conservation measures, therefore, is qualitative and 8 
based on the types of effects that such activities would likely have on covered and 9 
evaluation species if the activities are implemented in their habitat. 10 

The timing of implementation of specific LCR MSCP conservation measures is not 11 
known at this time.  It is the intent of the Applicants, however, to implement the LCR 12 
MSCP as quickly as is permitted by efficient staffing, funding, and the time required to 13 
conduct necessary research relative to creating covered species habitats and required to 14 
evaluate and acquire lands that are suitable for creating covered species habitat.  Within 15 
these constraints, it is also the intent of the Applicants to replace covered species habitat 16 
potentially affected by covered activities in advance of the implementation of covered 17 
activities (see Section 5.10, “Timing of Implementing Conservation Measures”). 18 

LCR MSCP activities related to conducting species surveys and capturing and handling 19 
species will be undertaken, at the direction of the Program Manager, by qualified 20 
biologists authorized to conduct such activities under section 10(a)(1)(A) permits and, 21 
therefore, are not effects of and not assessed in the LCR MSCP HCP.  LCR MSCP 22 
conservation measures that provide funds to other conservation programs and to 23 
management agencies to implement measures to benefit LCR MSCP covered species, 24 
including the maintenance of existing covered species habitats, will also be undertaken 25 
by qualified biologists authorized to conduct such activities under section 10(a)(1)(A) 26 
permits and, therefore, are not effects of and not assessed in the LCR MSCP HCP. 27 

The assessment of LCR MSCP effects assumes that, to the extent practicable: 28 

 Sites for habitat creation will be selected to avoid removal of existing cottonwood-29 
willow, marsh, honey mesquite, and backwater land cover types that provide habitat 30 
for covered and evaluation species.  Temporary disturbance of habitat and direct 31 
impacts on covered species, however, may be associated with creating habitats and 32 
subsequent habitat maintenance activities (e.g., controlled burning in marshes and 33 
removal of trees to maintain succession objectives on created habitat). 34 

 LCR MSCP conservation measures will be implemented to avoid the breeding season 35 
of all covered bird species to prevent injury or mortality of eggs and young birds 36 
unable to avoid these activities. 37 

 Sites for habitat creation will be selected to avoid removal of occupied southwestern 38 
willow flycatcher habitat. 39 

 Implementation of the LCR MSCP Conservation Plan will avoid take of individual 40 
desert tortoises and their burrows. 41 



  Analysis of Impacts and Level of Take

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Habitat Conservation Plan 

 
4-31 

December 2004

J&S 00450.00

 

 Ground-disturbing activities associated with maintaining and creating habitats will 1 
avoid impacts on the sticky buckwheat and threecorner milkvetch. 2 

The assessment of LCR MSCP effects also assumes that, in addition to 8,132 acres of 3 
land that will be required to create covered species habitats, 81 acres (i.e., 1 percent of the 4 
total extent of LCR MSCP created habitat) will be required for construction of new 5 
infrastructure in support of the created habitats (i.e., a total of 8,213 acres of land will be 6 
needed to establish and maintain created covered species habitats).  Based on current 7 
LCR MSCP estimates, the impact assessment assumes the following. 8 

 Approximately two-thirds of LCR MSCP created habitat and associated 9 
infrastructure would be created on agricultural lands (4,964 acres).  Agricultural 10 
lands provide little or no habitat value for covered and evaluation species.   11 

 Up to 512 acres of existing degraded or former marsh that may provide low-value 12 
habitat could be converted to create fully functioning marsh that provides high-value 13 
Yuma clapper rail, western least bittern, California black rail, and Colorado River 14 
cotton rat habitat.  Conversion of existing degraded or former marsh to create habitat 15 
for these species, however, will not result in a loss of existing habitat.  If individuals 16 
of these species are present in affected marshes, implementation of the AMMs 17 
described in Section 5.6.1 would reduce the likelihood and level of take. 18 

 Up to 360 acres of existing degraded or former backwaters that may provide low-19 
value habitat could be converted to create fully functioning backwaters that provides 20 
high-value bonytail, razorback sucker, and flannelmouth sucker habitat.  Conversion 21 
of existing degraded or former backwaters to create habitat for these species, 22 
however, will not result in a loss of existing habitat. 23 

 Approximately 2,377 acres (based on the previous three assumptions) of covered 24 
species habitat will be created on additional lands that may support some transitory or 25 
minor level of use (e.g., saltcedar and saltcedar-dominated land cover types) by 26 
individuals of one or more covered species, but are not considered to be habitat.  27 
These land cover types would be lost and replaced with habitats designed to be of 28 
higher value for the covered species.  Implementation of the AMMs described in 29 
Section 5.6.1, “Avoidance and Minimization Measures,” however, will reduce the 30 
likelihood of incidental take of covered species that could be associated with removal 31 
of these land cover types. 32 

4.5 Impacts on Covered Species 33 

Impacts of implementing the covered activities and the LCR MSCP Conservation Plan on 34 
covered species are the effects of actions that result in the taking of a covered species as 35 
defined under the ESA.  Take is defined as “to harass, harm, pursue, hunt, shoot, wound, 36 
kill, trap, capture, or collect or attempt to engage in any such conduct” with respect to 37 
Federally listed species (ESA 3[9] and 50 C.F.R. §17.31[a]).  The USFWS further defines 38 
“harm” to include the significant modification or degradation of habitat that results in the 39 
death or injury to a species by significantly impairing behavioral patterns, such as 40 
breeding, feeding, or sheltering (50 C.F.R. §17.3).  “Harass” is defined as performing 41 
actions that create the likelihood of injury to listed species to such an extent as to 42 
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significantly disrupt normal behavioral patterns, which include, but are not limited to, 1 
breeding, feeding or sheltering (50 C.F.R. §17.3). 2 

Table 4-4 identifies the covered activities that could adversely affect the covered species.  3 
Table 4-5 summarizes the estimated extent of covered and evaluation species habitat that 4 
could be degraded or removed as a result of implementing covered activities and the LCR 5 
MSCP Conservation Plan.  Table 4-6 summarizes all impacts on covered and evaluation 6 
species and the expected level of take associated with implementing covered activities 7 
and the LCR MSCP Conservation Plan.  The following sections describe the impacts of 8 
implementing the non-flow- and flow-related covered activities and LCR MSCP 9 
conservation measures on each of the covered and evaluation species. 10 

4.5.1 Yuma Clapper Rail 11 

Implementation of the covered activities and LCR MSCP conservation measures could 12 
affect a substantial proportion of Yuma clapper rail habitat throughout its present range 13 
over the term of the LCR MSCP.  The effects of covered activities and LCR MSCP 14 
conservation measures on the distribution and status of the Yuma clapper will be 15 
minimized with implementation of LCR MSCP AMMs and the creation of habitat to 16 
replace affected habitat.  Creation of habitat in addition to that required to replace lost 17 
habitat with implementation of the LCR MSCP Conservation Plan is expected to 18 
contribute to recovery of the Yuma clapper rail.   19 

4.5.1.1 Effects of Flow-Related Covered Activities 20 

Flow-related activities may result in take of the Yuma clapper rail.  Changes in points of 21 
diversion in Reaches 3–5 will lower groundwater levels sufficiently in these reaches to 22 
reduce the extent or quality of 133 acres of Yuma clapper rail habitat (see Table 4-5) 23 
provided by marshes associated with backwaters.  Reservoir elevations in Reaches 3–5 24 
would not be affected by lower river stage elevations.  Consequently, flow-related 25 
activities are not expected to affect habitat associated with marshes maintained by 26 
reservoirs (e.g., Bill Williams Delta [Reach 3]) or that are managed to support marsh 27 
vegetation (e.g., Imperial NWR [Reach 5]).  The LCR MSCP will avoid potential effects 28 
of lowering groundwater elevations on an additional 16 acres of habitat at Topock Marsh 29 
by maintaining water deliveries to Topock Marsh for maintenance of water levels and 30 
existing habitat conditions (see Table 4-3).  Lowering groundwater elevations could 31 
cause direct loss of these habitats through desiccation, fragmentation, or reduction in the 32 
extent of habitat patches. 33 

As described in Section 4.2.3.3, implementation of flow-related covered activities may 34 
affect marsh vegetation that provides Yuma clapper rail habitat that may periodically 35 
establish at inflow points of Lake Mead (e.g., Colorado River delta, Virgin River delta, 36 
Muddy River delta, Las Vegas Wash) when Lake Mead water surface elevations are 37 
below full pool elevation.  Marsh habitat below the full pool elevation will be created and 38 
lost based on water surface elevations.  For example, marsh vegetation established at a 39 
certain elevation may be lost if the water surface elevation declines so that groundwater 40 
elevations drop below the rooting depths of emergent vegetation.  Alternatively, 41 



Table 4-4.  Covered Activities that could Adversely Affect Covered Species Page 1 of 2 

Flow-Related Covered 
Activities 

Non-Flow-Related 
Covered Activities 

Common and Scientific Name Ongoing Future Ongoing Future 
LCR 

MSCP 

Threatened and Endangered Species 

Yuma clapper rail 
Rallus longirostris yumanensis 

X X X X X 

Southwestern willow flycatcher 
Empidonax trailii extimus 

X X X X X 

Desert tortoise (Mojave population) 
Gopherus agassizii 

  X X X 

Bonytail  
Gila elegans 

X X X X X 

Humpback chub 
Gila cypha 

X X    

Razorback sucker 
Xyrauchen texanus 

X X X X X 

Other Covered Species 

Western red bat 
Lasiurus blossevillii 

X X X X X 

Western yellow bat 
Lasiurus xanthinus 

X X X X X 

Desert pocket mouse 
Chaetodipus penicillatus sobrinus 

  X X X 

Colorado River cotton rat 
Sigmodon arizonae plenus 

X X X X X 

Yuma hispid cotton rat 
Sigmodon hispidus eremicus 

  X X X 

Western least bittern 
Ixobrychus exilis hesperis 

X X X X X 

California black rail 
Laterallus jamaicensis coturniculus 

X X X X X 

Yellow-billed cuckoo 
Coccyzus americanus occidentalis 

X X X X X 

Elf owl 
Micrathene whitneyi 

X X X X X 

Gilded flicker 
Colaptes chrysoides 

X X X X X 

Gila woodpecker 
Melanerpes uropygialis 

X X X X X 

Vermilion flycatcher 
Pyrocephalus rubinus 

X X X X X 



Table 4-4.  Continued Page 2 of 2

Flow-Related Covered 
Activities 

Non-Flow-Related 
Covered Activities 

Common and Scientific Name Ongoing Future Ongoing Future 
LCR 

MSCP 

Arizona Bell’s vireo 
Vireo bellii arizonae 

X X X X X 

Sonoran yellow warbler 
Dendroica petechia sonorana 

X X X X X 

Summer tanager 
Piranga rubra 

X X X X X 

Flat-tailed horned lizard  
Phrynosoma mcalli 

  X X X 

Relict leopard frog 
Rana onca 

X X    

Flannelmouth sucker 
Catostomus latipinnis 

X X X X X 

MacNeill’s sootywing skipper 
Pholisora gracielae 

X X X X X 

Sticky buckwheat 
Eriogonum viscidulum 

X X    

Threecorner milkvetch 
Astragalus geyeri var. triquetrus 

X X    

California leaf-nosed bat 
Macrotus californicus 

     

Pale Townsend’s big-eared bat 
Corynorhinus townsendii pallescens 

     

Colorado River toad 
Bufo alvarius 

     

Lowland leopard frog 
Rana yavapaiensis 

     

 



  

Table 4-5.  Summary of Estimated Extent of Covered Species Habitat Affected with Implementation of the Covered Activities, Including Reduction 
in Annual Flow of 0.860 Million Acre-Feet in Reach 3 and of 1.574 Million Acre-Feet in Reaches 4 and 5 (acres) Page 1 of 3 

 Impacts of Non-Federal Covered Activities on Species Habitat 

Covered Species 
Removed  

(Non-Flow-Related) 
Degraded  

(Flow-Related) 

Total Impacts of 
Implementation on 

Species Habitat 

Impacts of Federal 
Non-Flow-Related 
Covered Activitiesa 

Total Impacts on 
Species Habitatb 

Threatened and Endangered Species      

Yuma clapper rail 40c 133 173 70 243 

Southwestern willow flycatcher 10 1,784 1,794 59 1,853 

Desert tortoise (Mojave population) 0 0 0 192 192 

Bonytail 0 399 399 0 399 

Humpback chub 0 NDd NDd 0 NDd 

Razorback sucker 0 399 399 0 399 

Other Covered Species      

Western red bat (roosting habitat) 0 161 161 604 765 

Western yellow bat (roosting habitat) 0 161 161 604 765 

Desert pocket mouse 0 0 0 0 0 

Colorado River cotton rat 5e 59 64 3 67 

Yuma hispid cotton rat 5f 0 5 71 76 

Western least bittern 40c 133 173 70 243 

California black rail 35g 37 72 31 103 

Yellow-billed cuckoo 10h 1,425 1,435 99 1,534 

Elf owl 0 161 161 590 751 

Gilded flicker 10h 1,425 1,435 99 1,534 

Gila woodpecker 10h 819 829 26 855 

Vermilion flycatcher 10h 1,890 1,900 714 2,614 

Arizona Bell’s vireo 20i 1,654 1,674 1,309j 2,983 



Table 4-5.  Continued Page 2 of 3

 Impacts of Non-Federal Covered Activities on Species Habitat 

Covered Species 
Removed  

(Non-Flow-Related) 
Degraded  

(Flow-Related) 

Total Impacts of 
Implementation on 

Species Habitat 

Impacts of Federal 
Non-Flow-Related 
Covered Activitiesa 

Total Impacts on 
Species Habitatb 

Sonoran yellow warbler 10h 2,929 2,939 183 3,122 

Summer tanager 0 161 161 14 175 

Flat-tailed horned lizard  0 0 0 128 128 

Relict leopard frog 0k 0k 0k 0 0k 

Flannelmouth sucker 0 85 85 0 85 

MacNeill’s sootywing skipper 0 172 172 50 222 

Sticky buckwheat 0 NDl NDl 0 NDl 

Threecorner milkvetch 0 NDl NDl 0 NDl 

Evaluation Species      

California leaf-nosed bat (roosting habitat) 0 0 0 0 0 

Pale Townsend’s big-eared bat (roosting habitat) 0 0 0 0 0 

Colorado River toad 0 0 0 0 0 

Lowland leopard frog 0 0 0 0 0 

 
Note:   LCR MSCP conservation measures to create habitat for covered species will avoid removal of cottonwood-willow, honey mesquite, marsh, and 

backwater land cover types that provide habitat for covered species, and, therefore, impacts of implementing the LCR MSCP conservation measures are 
not shown in this table. The LCR MSCP currently estimates that about two-thirds of LCR MSCP created habitat would be created on agricultural lands 
(5,045 acres), including associated infrastructure (estimated to be 1% of all habitat created, or 81 acres).  Agricultural lands provide little or no habitat 
value for covered and evaluation species.   
The LCR MSCP impact assessment also assumes that up to 512 acres of existing degraded or former marsh that may provide low-value habitat could be 
converted to create fully functioning marsh that provides high-value Yuma clapper rail, western least bittern, California black rail, and Colorado River 
cotton rat habitat.  Up to 360 acres of existing degraded or former backwaters could also be converted to create fully functioning backwaters that provides 
high-value habitat for the bonytail, razorback sucker, and flannelmouth sucker.  Conversion of existing degraded or former marsh and backwaters to create 
habitat for these species, however, will not result in a loss of existing habitat.  
The remainder of LCR MSCP habitat (currently estimated to be 2,377 acres) would be created on additional lands that may support some transitory or 
minor level of use (e.g., saltcedar and saltcedar-dominated land cover types) by individuals of one or more covered species, but are not considered habitat.  
These land cover types would be lost and replaced with habitats designed to be of higher value for the covered species.  Implementation of the avoidance 



Table 4-5.  Continued Page 3 of 3

and minimization measures described in Section 5.6.1, “Avoidance and Minimization Measures,” however, will reduce the likelihood of incidental take of 
covered species that could be associated with removal of these land cover types. 

 
a The estimated effects on covered species habitats that will result from implementation of the Federal non-flow-related covered activities addressed in the 

LCR MSCP BA.  The amount of land cover types to be created to provide covered species habitats described in Chapter 5, “Conservation Plan,” includes 
the creation of sufficient land cover to provide covered species habitat to mitigate both the impacts of implementing the LCR MSCP HCP and the Federal 
non-flow-related activities on covered species habitats. 

b Includes the impacts of implementing non-Federal covered activities and Federal non-flow-related covered activities on covered species habitats. 
c Includes the potential for periodic removal of up to 30 acres of emergent vegetation that could provide habitat along 244 miles of drains and for removal of 

up to 10 acres of degraded marsh land cover that could provide low-value habitat for this species could be restored as wildlife habitat for other species 
over the term of the LCR MSCP. 

d ND  =  Not determined.  Acres of potentially affected habitat are not calculated.  Changes in reservoir elevations associated with implementation of flow-
related covered activities, however, could result in the establishment of up to 62 miles of transitory Colorado River channel when the reservoir pool is 
maintained at lower elevations that could be occupied by humpback chub and subsequently lost when reservoir elevations rise.   

e Assumes that up to 5 acres of degraded marsh land cover that could provide low-value habitat for this species could be restored in Reaches 3 and 4 as 
wildlife habitat for other species over the term of the LCR MSCP.    

f Assumes that up to 5 acres of degraded cottonwood-willow land cover that could provide low-value habitat for this species could be restored in Reaches 6 
and 7 as wildlife habitat for other species over the term of the LCR MSCP.    

g Includes the potential for periodic removal of up to 30 acres of emergent vegetation that could provide habitat along 244 miles of drains and for removal of 
up to 5 acres of degraded marsh land cover that could provide low-value habitat for this species could be restored as wildlife habitat for other species over 
the term of the LCR MSCP. 

h Assumes that up to 10 acres of degraded cottonwood-willow land cover that could provide low-value habitat for this species could be restored as wildlife 
habitat for other species over the term of the LCR MSCP.    

i Assumes that up to 10 acres of degraded cottonwood-willow and 10 acres of honey mesquite type IV land cover that could provide low-value habitat for 
this species could be restored as wildlife habitat for other species over the term of the LCR MSCP.    

j Includes 610 acres of honey mesquite type IV (which provides Arizona Bell’s vireo habitat) that could be converted to agricultural uses and that are 
covered under the LCR MSCP.  Up to an additional 3,832 acres of honey mesquite IV that provides habitat could be removed by Federal non-flow-related 
activities, however, these activities and resultant impacts are not covered under the LCR MSCP. 

k Implementation of covered activities will not result in removal of this species habitat but could result in temporary disturbance of habitat or affect 
movement of individuals.    

l ND  =  Not determined.  Acres of potentially affected habitat are not calculated.  Changes in Lake Mead reservoir elevations associated with 
implementation of flow-related covered activities, however, would result in periodic loss of habitat that is exposed along the Lake Mead shoreline when 
reservoir elevations are low and then is subsequently inundated when reservoir elevations rise.  

 



 



Table 4-6.  Summary of Impacts on Covered and Evaluation Species and Estimated Level of Take Associated with Implementation of Flow- and 
Non-Flow-Related Covered Activities and the LCR MSCP Conservation Plan Page 1 of 10 

Species Impacts and Estimated Level of Take 

Threatened and Endangered Species 

Yuma clapper rail  Loss of up to 133 acres of habitat associated with implementation of flow-related covered activities 
 Periodic establishment and loss of habitat within the full pool elevation of Lake Mead as a result of fluctuations in reservoir 
elevation  
 Loss of up to 70 acres of habitat associated with implementation of Federal non-flow-related covered activitiesa 
 Potential for loss of up to 10 acres of degraded low-value habitat associated with non-Federal, non-flow-related, habitat 
restoration and habitat management activities 
 Potential periodic removal of up to 30 acres of emergent vegetation that could provide habitat along 244 miles of drains  
 Potential for disturbance of up to 512 acres of existing degraded or former marsh that may provide low-value habitat associated 
with converting it to fully functioning marsh that provides high-value habitat 
 Potential for removal of some limited and low-value habitat (e.g., dry patches of herbaceous vegetation near marsh edges) as a 
result of creating covered species habitats with implementation of the LCR MSCP Conservation Planb 
 Harassment of individuals associated with operation of equipment and other activities related to implementing non-flow-related 
covered activities and the LCR MSCP Conservation Plan 
 Potential for direct mortality of a small number of individuals associated with implementation of non-flow-related covered 
activities over the term of the LCR MSCP 

Southwestern willow 
flycatcher 

 Loss of up to 1,784 acres of habitat associated with implementation of flow-related covered activities 
 Periodic establishment and loss of habitat within the full pool elevation of Lake Mead as a result of fluctuations in reservoir 
elevation  
 Loss of up to 59 acres of habitat associated with implementation of Federal non-flow-related covered activitiesa 
 Potential for loss of up to 10 acres of degraded low-value habitat associated with restoration of habitat and habitat-management 
activities  
 Potential for incidental take of individuals from activities that create covered species habitats in land cover types not considered 
to be habitat for the species, but where some transitory or minor use of the land cover type does occurb 
 Harassment of individuals associated with operation of equipment and other activities related to implementing non-flow-related 
covered activities and the LCR MSCP Conservation Plan 

Desert tortoise (Mojave 
population) 

 Loss of up to 192 acres of habitat associated with implementation of Federal non-flow-related covered activitiesa 
 Potential for direct mortality of individuals associated with operation of vehicles and other equipment with implementation of 
non-flow-related covered activities and implementation of the LCR MSCP Conservation Plan over the term of the LCR MSCP 



Table 4-6.  Continued Page 2 of 10

Species Impacts and Estimated Level of Take 

Bonytail  Loss of up to 399 acres of habitat associated with implementation of flow-related covered activities 
 Potential temporary disturbance of habitat associated with creation of habitat and habitat management activities. 
 Potential for entrainment of individuals at diversions over the term of the LCR MSCP 
 Potential for direct mortality of individuals as a result of stranding over the term of the LCR MSCP 

Humpback chub  Periodic loss of up to 62 miles of transitory Colorado River channel habitat that may be present in Lake Mead when the reservoir 
is below full pool elevation and lost when reservoir elevations are raised 

Razorback sucker  Loss of up to 399 acres of habitat associated with implementation of flow-related covered activities 
 Potential for periodic loss of razorback sucker spawning habitat in Lake Mead (Reach 1) with implementation of flow-related 
covered activities  
 Potential temporary disturbance of habitat associated with creation of habitat and habitat management activities. 
 Potential for entrainment of individuals at diversions over the term of the LCR MSCP 
 Potential for direct mortality of individuals as a result of stranding over the term of the LCR MSCP 

Other Covered Species  

Western red bat  
(roosting habitat) 

 Loss of up to 161 acres of habitat associated with implementation of flow-related covered activities 
 Periodic establishment and loss of habitat within the full pool elevation of Lake Mead as a result of fluctuations in reservoir 
elevation  
 Loss of up to 604 acres of habitat associated with implementation of Federal non-flow-related covered activitiesa 
 Potential for incidental take of individuals from activities that create covered species habitats in land cover types not considered 
to be habitat for the species, but where some transitory or minor use of the land cover type does occurb 
 Harassment of individuals associated with operation of equipment and other activities related to implementing non-flow-related 
covered activities and the LCR MSCP Conservation Plan 
 Potential for likely small, unmeasurable, effects on the production and abundance of insect prey associated with implementation 
of covered activities 
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Western yellow bat 
(roosting habitat) 

 Loss of up to 161 acres of habitat associated with implementation of flow-related covered activities 
 Periodic establishment and loss of habitat within the full pool elevation of Lake Mead as a result of fluctuations in reservoir 
elevation  
 Loss of up to 604 acres of habitat associated with implementation of Federal non-flow-related covered activitiesa 
 Potential for incidental take of individuals from activities that create covered species habitats in land cover types not considered 
to be habitat for the species, but where some transitory or minor use of the land cover type does occurb 
 Harassment of individuals associated with operation of equipment and other activities related to implementing non-flow-related 
covered activities and the LCR MSCP Conservation Plan 
 Potential for likely small, unmeasurable, effects on the production and abundance of insect prey associated with implementation 
of covered activities 

Desert pocket mouse  Potential temporary or permanent disturbance or loss of habitat associated with creation of habitat and habitat management 
activitiesb 
 Potential temporary disturbance of habitat associated with creation of LCR MSCP habitats and habitat management activities 
 Harassment of individuals associated with operation of equipment and other activities related to implementing non-flow-related 
covered activities and the LCR MSCP Conservation Plan 
 Potential for direct mortality of individuals associated with implementation of non-flow-related covered activities over the term of 
the LCR MSCP 

Colorado River cotton rat  Loss of up to 59 acres of habitat associated with implementation of flow-related covered activities 
 Loss of up to 3 acres of habitat associated with implementation of Federal non-flow-related covered activitiesa 
 Potential for loss of up to 5 acres of degraded low-value habitat associated with non-Federal, non-flow-related, habitat restoration 
and habitat management activities 
 Potential for disturbance of up to 125 acres of existing degraded or former marsh that may provide low-value habitat associated 
with converting it to fully functioning marsh that provides high-value habitat 
 Potential for removal of some limited and low-value habitat (e.g., dry patches of herbaceous vegetation near marsh edges) as a 
result of creating covered species habitats with implementation of the LCR MSCP Conservation Planb  
 Harassment of individuals associated with operation of equipment and other activities related to implementing non-flow-related 
covered activities and the LCR MSCP Conservation Plan 
 Potential for direct mortality of individuals associated with implementation of non-flow-related covered activities over the term of 
the LCR MSCP 
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Yuma hispid cotton rat  Loss of up to 71 acres of habitat associated with implementation of Federal non-flow-related covered activitiesa 
 Potential for loss of up to 5 acres of degraded low-value habitat associated with non-Federal, non-flow-related, habitat restoration 
and habitat management activities 
 Potential for incidental take of individuals from activities that create covered species habitats in land cover types not considered 
to be habitat for the species, but where some transitory or minor use of the land cover type does occurb 
 Harassment of individuals associated with operation of equipment and other activities related to implementing non-flow-related 
covered activities and the LCR MSCP Conservation Plan 
 Potential for direct mortality of individuals associated with implementation of non-flow-related covered activities over the term of 
the LCR MSCP 

Western least bittern  Loss of up to 133 acres of habitat associated with implementation of flow-related covered activities 
 Periodic establishment and loss of habitat within the full pool elevation of Lake Mead as a result of fluctuations in reservoir 
elevation  
 Loss of up to 70 acres of habitat associated with implementation of Federal non-flow-related covered activitiesa 
 Potential for loss of up to 10 acres of degraded low-value habitat associated with non-Federal, non-flow-related, habitat 
restoration and habitat management activities 
 Potential periodic removal of up to 30 acres of emergent vegetation that could provide habitat along 244 miles of drains 
 Potential for disturbance of up to 512 acres of existing degraded or former marsh that may provide low-value habitat associated 
with converting it to fully functioning marsh that provides high-value habitat 
 Potential for removal of some limited and low-value habitat (e.g., dry patches of herbaceous vegetation near marsh edges) as a 
result of creating covered species habitats with implementation of the LCR MSCP Conservation Planb  
 Harassment of individuals associated with operation of equipment and other activities related to implementing non-flow-related 
covered activities and the LCR MSCP Conservation Plan 
 Potential for direct mortality of a small number of individuals associated with implementation of non-flow-related covered 
activities over the term of the LCR MSCP 
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California black rail  Loss of up to 37 acres of habitat associated with implementation of flow-related covered activities 
 Loss of up to 31 acres of habitat associated with implementation of Federal non-flow-related covered activitiesa 
 Potential for loss of up to 5 acres of degraded low-value habitat associated with non-Federal, non-flow-related, habitat restoration 
and habitat management activities 
 Potential periodic removal of up to 30 acres of emergent vegetation that could provide habitat along 244 miles of drains 
 Potential for disturbance of up to 130 acres of existing degraded or former marsh that may provide low-value habitat associated 
with converting it to fully functioning marsh that provides high-value habitat 
 Potential for removal of some limited and low-value habitat (e.g., dry patches of herbaceous vegetation near marsh edges) as a 
result of creating covered species habitats with implementation of the LCR MSCP Conservation Planb  
 Harassment of individuals associated with operation of equipment and other activities related to implementing non-flow-related 
covered activities and the LCR MSCP Conservation Plan 
 Potential for direct mortality of a small number of individuals associated with implementation of non-flow-related covered 
activities over the term of the LCR MSCP 

Yellow-billed cuckoo  Loss of up to 1,425 acres of habitat associated with implementation of flow-related covered activities 
 Periodic establishment and loss of habitat within the full pool elevation of Lake Mead as a result of fluctuations in reservoir 
elevation  
 Loss of up to 99 acres of habitat associated with implementation of Federal non-flow-related covered activitiesa 
 Potential for loss of up to 10 acres of degraded low-value habitat associated with non-Federal, non-flow-related, habitat 
restoration and habitat management activities 
 Potential for incidental take of individuals from activities that create covered species habitats in land cover types not considered 
to be habitat for the species, but where some transitory or minor use of the land cover type does occurb 
 Harassment of individuals associated with operation of equipment and other activities related to implementing non-flow-related 
covered activities and the LCR MSCP Conservation Plan 
 Potential for direct mortality of a small number of individuals associated with implementation of non-flow-related covered 
activities over the term of the LCR MSCP 
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Elf owl  Loss of up to 161 acres of habitat associated with implementation of flow-related covered activities 
 Loss of up to 590 acres of habitat associated with implementation of Federal non-flow-related covered activitiesa 
 Potential for incidental take of individuals from activities that create covered species habitats in land cover types not considered 
to be habitat for the species, but where some transitory or minor use of the land cover type does occurb 
 Harassment of individuals associated with operation of equipment and other activities related to implementing non-flow-related 
covered activities and the LCR MSCP Conservation Plan 
 Potential for direct mortality of a small number of individuals associated with implementation of non-flow-related covered 
activities over the term of the LCR MSCP 

Gilded flicker  Loss of up to 1,425 acres of habitat associated with implementation of flow-related covered activities 
 Loss of up to 99 acres of habitat associated with implementation of Federal non-flow-related covered activitiesa 
 Potential for loss of up to 10 acres of degraded low-value habitat associated with non-Federal, non-flow-related, habitat 
restoration and habitat management activities 
 Potential for incidental take of individuals from activities that create covered species habitats in land cover types not considered 
to be habitat for the species, but where some transitory or minor use of the land cover type does occurb 
 Harassment of individuals associated with operation of equipment and other activities related to implementing non-flow-related 
covered activities and the LCR MSCP Conservation Plan 
 Potential for direct mortality of a small number of individuals associated with implementation of non-flow-related covered 
activities over the term of the LCR MSCP 

Gila woodpecker  Loss of up to 819 acres of habitat associated with implementation of flow-related covered activities 
 Loss of up to 26 acres of habitat associated with implementation of Federal non-flow-related covered activitiesa 
 Potential for loss of up to 10 acres of degraded low-value habitat associated with non-Federal, non-flow-related, habitat 
restoration and habitat management activities 
 Potential for incidental take of individuals from activities that create covered species habitats in land cover types not considered 
to be habitat for the species, but where some transitory or minor use of the land cover type does occurb 
 Harassment of individuals associated with operation of equipment and other activities related to implementing non-flow-related 
covered activities and the LCR MSCP Conservation Plan 
 Potential for direct mortality of a small number of individuals associated with implementation of non-flow-related covered 
activities over the term of the LCR MSCP 
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Vermilion flycatcher  Loss of up to 1,890 acres of habitat associated with implementation of flow-related covered activities 
 Periodic establishment and loss of habitat within the full pool elevation of Lake Mead as a result of fluctuations in reservoir 
elevation  
 Loss of up to 714 acres of habitat associated with implementation of Federal non-flow-related covered activitiesa 
 Potential for loss of up to 10 acres of degraded low-value habitat associated with non-Federal, non-flow-related, habitat 
restoration and habitat management activities 
 Potential for incidental take of individuals from activities that create covered species habitats in land cover types not considered 
to be habitat for the species, but where some transitory or minor use of the land cover type does occurb 
 Harassment of individuals associated with operation of equipment and other activities related to implementing non-flow-related 
covered activities and the LCR MSCP Conservation Plan 
 Potential for direct mortality of a small number of individuals associated with implementation of non-flow-related covered 
activities over the term of the LCR MSCP 

Arizona Bell’s vireo  Loss of up to 1,654 acres of habitat associated with implementation of flow-related covered activities 
 Periodic establishment and loss of habitat within the full pool elevation of Lake Mead as a result of fluctuations in reservoir 
elevation  
 Loss of up to 1,309 acres of habitat associated with implementation of Federal non-flow-related covered activitiesa,c 
 Potential for loss of up to 20 acres of degraded low-value habitat associated with non-Federal, non-flow-related, habitat 
restoration and habitat management activities 
 Potential for incidental take of individuals from activities that create covered species habitats in land cover types not considered 
to be habitat for the species, but where some transitory or minor use of the land cover type does occurb 
 Harassment of individuals associated with operation of equipment and other activities related to implementing non-flow-related 
covered activities and the LCR MSCP Conservation Plan 
 Potential for direct mortality of a small number of individuals associated with implementation of non-flow-related covered 
activities over the term of the LCR MSCP 
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Sonoran yellow warbler  Loss of up to 2,929 acres of habitat associated with implementation of flow-related covered activities 
 Periodic establishment and loss of habitat within the full pool elevation of Lake Mead as a result of fluctuations in reservoir 
elevation  
 Loss of up to 183 acres of habitat associated with implementation of Federal non-flow-related covered activitiesa 
 Potential for loss of up to 10 acres of degraded low-value habitat associated with non-Federal, non-flow-related, habitat 
restoration and habitat management activities 
 Potential for incidental take of individuals from activities that create covered species habitats in land cover types not considered 
to be habitat for the species, but where some transitory or minor use of the land cover type does occurb 
 Harassment of individuals associated with operation of equipment and other activities related to implementing non-flow-related 
covered activities and the LCR MSCP Conservation Plan 
 Potential for direct mortality of individuals associated with implementation of non-flow-related covered activities over the term of 
the LCR MSCP 

Summer tanager  Loss of up to 161 acres of habitat associated with implementation of flow-related covered activities 
 Periodic establishment and loss of habitat within the full pool elevation of Lake Mead as a result of fluctuations in reservoir 
elevation  
 Loss of up to 14 acres of habitat associated with implementation of Federal non-flow-related covered activitiesa 
 Potential for incidental take of individuals from activities that create covered species habitats in land cover types not considered 
to be habitat for the species, but where some transitory or minor use of the land cover type does occurb 
 Harassment of individuals associated with operation of equipment and other activities related to implementing non-flow-related 
covered activities and the LCR MSCP Conservation Plan 
 Potential for direct mortality of a small number of individuals associated with implementation of non-flow-related covered 
activities over the term of the LCR MSCP 

Flat-tailed horned lizard   Loss of up to 128 acres of habitat associated with implementation of Federal non-flow-related covered activitiesa 
 Harassment of individuals associated with operation of equipment and other activities related to implementing non-flow-related 
covered activities and the LCR MSCP Conservation Plan 
 Potential for direct mortality of individuals associated with implementation of non-flow-related covered activities and the LCR 
MSCP over the term of the LCR MSCP 

Relict leopard frog  Potential temporary disturbance of habitat associated with creation of habitat and habitat management activities 
 Harassment of individuals associated with operation of equipment and other activities related to implementing non-flow-related 
covered activities and the LCR MSCP Conservation Plan 
 Potential for direct mortality of individuals associated with implementation of non-flow-related covered activities over the term of 
the LCR MSCP 
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Flannelmouth sucker  Loss of up to 85 acres of habitat associated with implementation of flow-related covered activities 
 Periodic loss of transitory Colorado River and Virgin River channel habitat that may be present in Lake Mead when the reservoir 
is below full pool elevation and lost when reservoir elevations are raised 
 Potential temporary disturbance of habitat associated with creation of habitat and habitat management activities 
 Potential for entrainment of individuals at diversions over the term of the LCR MSCP 
 Harassment of individuals associated with operation of equipment and other activities related to implementing non-flow-related 
covered activities and the LCR MSCP Conservation Plan 
 Potential for direct mortality of individuals associated with implementation of non-flow-related covered activities over the term of 
the LCR MSCP 

MacNeill’s sootywing 
skipper 

 Loss of up to 172 acres of habitat associated with implementation of flow-related covered activities  
 Loss of up to 50 acres of habitat associated with implementation of Federal non-flow-related covered activitiesa 
 Potential disturbance of or loss of a small, unquantifiable amount of habitat associated with creation of habitat and habitat 
management activities. 
 Harassment of individuals associated with operation of equipment and other activities related to implementing non-flow-related 
covered activities and the LCR MSCP Conservation Plan 
 Potential for direct mortality of individuals associated with implementation of non-flow-related covered activities over the term of 
the LCR MSCP 

Sticky buckwheat  Potential for direct mortality of individuals associated with implementation of flow-related covered activities over the term of the 
LCR MSCP 
 Periodic loss of habitat that is exposed along the Lake Mead shoreline when reservoir elevations are low and then is subsequently 
inundated when reservoir elevations rise (caused by changes in Lake Mead reservoir elevations associated with implementation of 
flow-related covered activities) 

Threecorner milkvetch  Potential for direct mortality of individuals associated with implementation of flow-related covered activities over the term of the 
LCR MSCP 
 Periodic loss of habitat that is exposed along the Lake Mead shoreline when reservoir elevations are low and then is subsequently 
inundated when reservoir elevations rise (caused by changes in Lake Mead reservoir elevations associated with implementation of 
flow-related covered activities) 
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Evaluation Species  

California leaf-nosed bat 
(roosting habitat) 

 Potential for likely small, unmeasurable, effects on the production and abundance of insect prey associated with implementation 
of flow-related activities 

Pale Townsend’s big-
eared bat (roosting 
habitat) 

 Potential for likely small, unmeasurable, effects on the production and abundance of insect prey associated with implementation 
of flow-related activities 

Colorado River toad  No impacts expected 

Lowland leopard frog  No impacts expected 

Note: 
a The estimated effects on covered species habitats that will result from implementation of the Federal non-flow-related covered activities addressed in 

the LCR MSCP BA.  The amount of land cover types to be created to provide covered species habitats described in Chapter 5, “Conservation Plan,” 
includes the creation of sufficient land cover to provide covered species habitat to mitigate the impacts of implementing both the LCR MSCP HCP 
and the Federal non-flow-related activities on covered species habitats. 

b The LCR MSCP currently estimates that about two-thirds of LCR MSCP created habitat would be created on agricultural lands (5,045 acres), 
including associated infrastructure (estimated to be 1% of all habitat created, or 81 acres).  Agricultural lands provide little or no habitat value for 
covered and evaluation species. 
The LCR MSCP impact assessment also assumes that up to 512 acres of existing degraded or former marsh that may provide low-value habitat could 
be converted to create fully functioning marsh that provides high-value Yuma clapper rail, western least bittern, California black rail, and Colorado 
River cotton rat habitat.  Up to 360 acres of existing degraded or former backwaters could also be converted to create fully functioning backwaters 
that provides high-value habitat for the bonytail, razorback sucker, and flannelmouth sucker.  Conversion of existing degraded or former marsh and 
backwaters to create habitat for these species, however, will not result in a loss of existing habitat.  
The remainder of LCR MSCP habitat (currently estimated to be 2,377 acres) would be created on additional lands that may support some transitory or 
minor level of use (e.g., saltcedar and saltcedar-dominated land cover types) by individuals of one or more covered species, but are not considered 
habitat.  These land cover types would be lost and replaced with habitats designed to be of higher value for the covered species.  Implementation of 
the avoidance and minimization measures described in Section 5.6.1, “Avoidance and Minimization Measures,” however, will reduce the likelihood 
of incidental take of covered species that could be associated with removal of these land cover types. 

c Includes 610 acres of honey mesquite type IV (which provides Arizona Bell’s vireo habitat) that could be converted to agricultural uses and that are 
covered under the LCR MSCP.  Up to an additional 3,832 acres of honey mesquite IV that provides habitat could be removed by Federal non-flow-
related activities.  However, these activities and resultant impacts are not covered under the LCR MSCP. 
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established marsh vegetation would be inundated and lost during wetter periods, when 1 
Lake Mead reservoir elevations rise.  The frequency, extent, and value of habitat and 2 
attendant species benefits that could be periodically created and subsequently lost as a 3 
result of changes in reservoir elevations over the term of the LCR MSCP cannot be 4 
predicted based on the available information.  The periodic loss of these emphemeral 5 
marshes, however, could result in a low level of take of Yuma clapper rail over the term 6 
of the LCR MSCP. 7 

As described in Section 4.2.2.3, effects of ongoing flow-related covered activities in 8 
Reaches 3–5 could contribute to a minimal and unquantifiable level of degradation of 9 
marshes that provide habitat over the term of the LCR MSCP. 10 

4.5.1.2 Effects of Non-Flow-Related Covered 11 
Activities 12 

Proposed activities related to habitat restoration and maintenance projects, facilities and 13 
infrastructure maintenance, and operation of watercraft for law enforcement along the 14 
LCR may result in take of the Yuma clapper rail.  The likelihood for take is expected to 15 
increase over the term of the LCR MSCP if the abundance of Yuma clapper rail increases 16 
in the LCR MSCP planning area as a result of implementing LCR MSCP conservation 17 
measures for this species.  Restoration-related activities, such as operation of equipment 18 
to remove vegetation, could result in temporary or permanent loss of habitat and 19 
harassment or mortality of individuals.  These activities, however, would be conducted, 20 
to the extent practicable, when nesting adults and young birds are not present.  Effects on 21 
habitat would be temporary for restoration projects that restore or improve existing Yuma 22 
clapper rail habitat.  The probability for permanent loss of habitat is considered minimal 23 
because restoration projects undertaken in existing Yuma clapper rail habitat will be 24 
designed to maintain or improve its habitat, and it is unlikely that state fish and wildlife 25 
agencies would remove Yuma clapper rail habitat to restore habitat for other species.  26 
However, because habitat restoration sites have not yet been identified, it is assumed that 27 
up to 10 acres of degraded or former marsh that provides low-value habitat could be 28 
removed over the term of the LCR MSCP to restore habitat for other species (see 29 
Table 4-5).   30 

Activities associated with maintaining facilities and infrastructure may result in the 31 
periodic removal of emergent vegetation growing in canals and drains that provides 32 
Yuma clapper rail habitat.  Up to 557 miles of canals and drains that could support some 33 
patches of emergent vegetation could be subject to periodic maintenance activities that 34 
would remove emergent vegetation over the term of the LCR MSCP.  As described in 35 
Section 44.2.3.1, it is unlikely that maintenance of canals would measurably affect the 36 
extent of species habitat.  Periodic maintenance of the 244 miles of drains in the LCR 37 
MSCP planning area, however, could result in the removal of up to 30 acres of emergent 38 
vegetation that could provide habitat.  Implementation of Federal non-flow-related 39 
covered activities addressed in the LCR MSCP BA could result in the loss of an 40 
additional 70 acres of species habitat (see Table 4-5). 41 

Operation of law enforcement patrol boats to enforce no-wake zone regulations that 42 
protect habitat (e.g., the Bill Williams Delta) will also generate boat wakes in the no-43 
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wake zones for short periods when other watercraft are being pursued.  During the 1 
breeding season, boat wakes could swamp nests, potentially resulting in mortality of eggs 2 
or nestlings.  Because the frequency with which such incidents occur (AGFD estimates 3 
150–200 person-days are expended annually enforcing no-wake zone regulations and 4 
NDOW estimates 25–30 person-days are annually expended operating watercraft in 5 
sensitive off-channel areas that could support habitat in the LCR MSCP planning area) 6 
and the duration with which patrol boats generate boat wakes in protected habitat 7 
(i.e., the period required to stop a boat) are likely low and, therefore, a low level of take is 8 
expected. 9 

As described in Section 4.2.2.3, implementation of ongoing non-flow-related covered 10 
activities are not expected to result in indirect effects on the Yuma clapper rail. 11 

4.5.1.3 Effects of LCR MSCP Implementation 12 

Activities associated with creating and maintaining created backwaters and marsh as 13 
habitat for covered species in Yuma clapper rail habitat may result in take of Yuma 14 
clapper rail.  LCR MSCP habitat creation–related activities could result in temporary 15 
disturbance of habitat and harassment of individuals if they are present at the time 16 
activities are implemented, but these activities will avoid removal of primary habitat to 17 
establish habitat for other covered species.  Up to 512 acres of existing degraded or 18 
former marsh that may provide low-value habitat could be converted to fully functioning 19 
marsh that provides high-value Yuma clapper rail habitat.  Some additional limited and 20 
low-value habitat (e.g., dry patches of herbaceous vegetation near marsh edges) could be 21 
converted to habitat to benefit other covered species; however, with implementation of 22 
the AMMs described in Section 5.6.1, “Avoidance and Minimization Measures,” removal 23 
of these low-quality habitats is not expected to result in harm (i.e., injury or mortality of 24 
individuals) and, therefore, is not expected to result in take of Yuma clapper rail.   25 

Habitat management–related activities, such as operating equipment to remove vegetation 26 
and maintain open water in backwaters and burning decadent marsh vegetation to 27 
stimulate vegetation growth, could result in temporary loss of habitat and harassment of 28 
individuals.  To the extent practicable, these activities would be conducted when nesting 29 
adults and young birds are not present to avoid injury or mortality.  The LCR MSCP will 30 
avoid removal of habitat to establish habitat for other covered species.  The maximum 31 
extent of habitat that could be affected by habitat management activities is estimated to 32 
be 512 acres (i.e., the extent of marsh land cover to be created as habitat for associated 33 
covered species) over the term of the LCR MSCP.  The likelihood for take is expected to 34 
increase over the term of the LCR MSCP if the abundance of Yuma clapper rail increases 35 
in the LCR MSCP planning area as a result of implementing LCR MSCP conservation 36 
measures for this species.  The level of adverse effects on habitats and individuals will 37 
depend on the type and extent of LCR MSCP habitat management activities that are 38 
undertaken in species habitat. 39 
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4.5.2 Southwestern Willow Flycatcher 1 

Implementation of the covered activities and LCR MSCP conservation measures could 2 
affect a substantial proportion of southwestern willow flycatcher habitat throughout its 3 
present range over the term of the LCR MSCP.  The effects of covered activities and 4 
LCR MSCP conservation measures on the distribution and status of the southwestern 5 
willow flycatcher will be minimized with implementation of LCR MSCP AMMs and the 6 
creation of habitat to replace affected habitat.  Creation of habitat in addition to that 7 
required to replace lost habitat with implementation of the LCR MSCP Conservation Plan 8 
is expected to contribute to recovery of the southwestern willow flycatcher.   9 

Critical habitat for the southwestern willow flycatcher has been proposed within 10 
Reaches 1 and 3–6.  For the reasons described below, implementation of the covered 11 
activities and the LCR MSCP could impact proposed southwestern willow flycatcher 12 
critical habitat.  These impacts, however, are not expected to appreciably diminish the 13 
value of critical habitat for species conservation (see the LCR MSCP BA for a full 14 
description of potential impacts of the covered activities and the LCR MSCP on proposed 15 
southwestern willow flycatcher critical habitat). 16 

4.5.2.1 Effects of Flow-Related Covered Activities 17 

Flow-related activities may result in take of the southwestern willow flycatcher.  Changes 18 
in points of diversion in Reaches 3–5 will lower groundwater levels sufficiently in these 19 
reaches to reduce the extent or quality of 1,784 acres of occupied (1,643 acres) and 20 
unoccupied (141 acres) southwestern willow flycatcher habitat (see Table 4-7).  Breeding 21 
habitat will be affected primarily as a result of a loss of moist surface soil conditions 22 
during the breeding season with the lowering of groundwater elevations.  The LCR 23 
MSCP will avoid potential effects of lowering groundwater elevations on an additional 24 
2,135 acres of habitat at Topock Marsh by maintaining water deliveries to Topock Marsh 25 
for maintenance of water levels and existing conditions (see Table 4-3).  Southwestern 26 
willow flycatcher nesting habitat is assumed to be lost if the predicted reduction of 27 
groundwater elevation with implementation of changes in points of diversion are 28 
sufficient to cause the loss of surface water or moist soil surface conditions in nesting 29 
habitat during the breeding season. 30 

Table 4-7.  Reduction in Extent of Southwestern Willow Flycatcher Nesting Habitat 31 
(1996–2001) by Land Cover Type (0.860-million-acre-foot flow reduction in Reach 3 and 32 
1.574-million-acre-foot flow reduction in Reaches 4 and 5) 33 

Reach 
Habitat Status 3 4 5 Total 

Occupied  168 187 1,288 1,643 
Unoccupied  12 102 27 141 
Total 180 289 1,315 1,784 
 34 
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As described in Section 4.2.3.4, riparian vegetation that could provide habitat for the 1 
southwestern willow flycatcher may establish as Lake Mead reservoir elevations change 2 
over the term of the LCR MSCP at the Lake Mead delta, Virgin River delta, Muddy 3 
River delta, and the portion of the Grand Canyon influenced by Lake Mead.  However, 4 
the amount, type, quality, and longevity of this habitat depends on how much soil is 5 
exposed, the quality of the soil, when drawdowns occur, and how long habitat is exposed 6 
and/or inundated.  Hydrologic modeling (see Appendix J) predicts that Lake Mead 7 
elevations will fluctuate between full level and progressively lower levels during the 50-8 
year period of analysis.  Therefore, there may be a possible benefit from the proposed 9 
action, because of fluctuations in Lake Mead, willow flycatcher habitat will develop at 10 
the Colorado, Muddy, and Virgin river deltas of lake Mead.  Yet, it is unknown how long 11 
this habitat will persist, if it develops at all. 12 

As described in Section 4.2.2.3, effects of ongoing flow-related covered activities in 13 
Reaches 3–5 could contribute to a minimal and unquantifiable level of degradation of 14 
habitat over the term of the LCR MSCP. 15 

4.5.2.2 Effects of Non-Flow-Related Covered 16 
Activities 17 

Proposed activities related to habitat restoration and maintenance projects and facilities 18 
and infrastructure maintenance in the LCR MSCP planning area may result in take of the 19 
southwestern willow flycatcher.  Implementation of Federal non-flow-related covered 20 
activities addressed in the LCR MSCP BA could result in the loss of an additional 21 
59 acres of species habitat (see Table 4-5).  The likelihood for take is expected to 22 
increase over the term of the LCR MSCP if the abundance of southwestern willow 23 
flycatchers increases in the LCR MSCP planning area as a result of implementing LCR 24 
MSCP conservation measures for this species. 25 

Restoration-related activities, such as operation of equipment to remove vegetation, could 26 
result in temporary loss of habitat and harassment of individuals if individuals are present 27 
and activities are undertaken during the breeding season.  Effects on habitat would be 28 
permanent for restoration projects that removed habitat to restore land cover types that 29 
are not used by the southwestern willow flycatcher.  The probability for permanent loss 30 
of habitat is considered minimal because riparian restoration maintenance projects 31 
undertaken in existing southwestern willow flycatcher habitat will be designed to 32 
maintain or improve its habitat, and it is unlikely that state fish and wildlife agencies 33 
would remove southwestern willow flycatcher habitat to restore habitat for other species.  34 
However, because habitat restoration sites have not yet been identified, it is assumed that 35 
up to 10 acres of degraded cottonwood-willow land cover that provides low-value habitat 36 
could be removed over the term of the LCR MSCP to restore habitat for other species.  37 
Some land cover types that are not considered to be species’ habitat, but that may support 38 
some transitory or minor level of use (e.g., dry patches of saltcedar and saltcedar-39 
dominated land cover types) by individuals, could also be restored as habitat for other 40 
species.  Implementation of the AMMs described in Section 5.6.1, however, will reduce 41 
the likelihood for incidental take of that could be associated with removal of these land 42 
cover types. 43 
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As described in Section 4.2.2.3, implementation of ongoing non-flow-related covered 1 
activities are not expected to result in indirect effects on the southwestern willow 2 
flycatcher. 3 

4.5.2.3 Effects of LCR MSCP Implementation 4 

Activities associated with creating and maintaining created covered species habitat may 5 
result in take of the southwestern willow flycatcher.  LCR MSCP habitat creation–related 6 
activities could result in temporary disturbance of habitat and harassment of individuals if 7 
they are present at the time activities are implemented, but these activities will avoid 8 
removal of primary southwestern willow flycatcher habitat to establish habitat for other 9 
covered species.  Some land cover types that are not considered to be species’ habitat, but 10 
that may support some transitory or minor level of use (e.g., dry patches of saltcedar and 11 
saltcedar-dominated land cover types) by individuals, could also be converted to create 12 
habitat.  Implementation of the AMMs described in Section 5.6.1, however, will reduce 13 
the likelihood for incidental take of that could be associated with removal of these land 14 
cover types. 15 

Habitat management–related activities, such as periodic removal of trees in patches of 16 
created habitat to encourage the development of multiage stands of trees and to maintain 17 
edge habitat and operation of equipment to maintain roads, could result in temporary loss 18 
of habitat and harassment of individuals.  The maximum extent of habitat that could be 19 
affected by habitat management activities is estimated to be 5,940 acres (i.e., the extent of 20 
cottonwood-willow land cover to be created as habitat for associated covered species) 21 
over the term of the LCR MSCP.  The likelihood for take is expected to increase over the 22 
term of the LCR MSCP if the abundance of southwestern willow flycatcher increases in 23 
the LCR MSCP planning area as a result of implementing LCR MSCP conservation 24 
measures for this species.  The level of adverse effects on habitats and individuals will 25 
depend on the type and extent of LCR MSCP habitat management activities that are 26 
undertaken in species habitat. 27 

4.5.3 Desert Tortoise (Mojave Population) 28 

The desert tortoise occurs in arid vegetation communities, typically in association with 29 
creosote bush scrub, that are not dependent on groundwater.  Consequently, flow-related 30 
activities will not affect the desert tortoise and are, therefore, not expected to result in 31 
take or adverse modification of its designated critical habitat.  The potential effects of 32 
implementing non-flow-related covered activities and LCR MSCP conservation measures 33 
on distribution and status of the Mojave population of desert tortoise are expected to be 34 
minor, potentially affecting a small number of individuals and small patches of habitat.  35 
The LCR MSCP Conservation Plan includes conservation measures to avoid and 36 
minimize direct effects of implementing covered activities and the LCR MSCP on the 37 
desert tortoise. 38 
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4.5.3.1 Effects of Non-Flow-Related Covered 1 
Activities 2 

Proposed activities related to habitat restoration and maintenance projects and facilities 3 
and infrastructure maintenance may result in take of the desert tortoise.  Implementation 4 
of Federal non-flow-related covered activities addressed in the LCR MSCP BA could 5 
result in the loss of 192 acres of species habitat (see Table 4-5). 6 

Restoration projects are not expected to be implemented in desert tortoise habitat because 7 
it is unlikely the desert scrub communities the tortoise inhabits will be restored as 8 
aquatic, wetland, or riparian land cover.  Removal of relatively small amounts of habitat, 9 
however, could be required if access roads and other infrastructure required to install and 10 
maintain restored habitats are constructed in desert tortoise habitat.  The level of habitat 11 
removal, however, is expected to be minimal and is not expected to result in harm (i.e., 12 
injury or mortality of individuals) and, therefore, is not expected to result in take.  Injury 13 
or mortality of individual tortoises associated with implementing restoration projects, to 14 
the extent practicable, will be avoided.  Over the term of the LCR MSCP, however, these 15 
activities are expected to result in some low level of take (i.e., mortality) of individuals 16 
associated with operation of vehicles and equipment in habitat. 17 

Activities associated with maintaining facilities and infrastructure are generally expected 18 
to avoid effects on desert tortoise habitat.  Over the term of the LCR MSCP, however, 19 
these activities are expected to result in some low level of take (i.e., mortality) of 20 
individuals associated with operation of vehicles and equipment in habitat. 21 

As described in Section 4.2.2.3, implementation of ongoing non-flow-related covered 22 
activities are not expected to result in indirect effects on the desert tortoise. 23 

4.5.3.2 Effects of LCR MSCP Implementation 24 

Activities associated with establishing and managing LCR MSCP–created covered 25 
species habitat may result in take of the desert tortoise.  Some or all LCR MSCP 26 
conservation areas that are established on the west side of the Colorado River in 27 
Reaches 2–6 could affect desert tortoise habitat.  It is unlikely that LCR MSCP covered 28 
species habitats would be created in desert tortoise habitat because site conditions 29 
associated with its habitat would likely be unsuitable for creation of habitat for covered 30 
species.  However, depending on existing infrastructure associated with conservation 31 
areas that are established in the range of the desert tortoise, the LCR MSCP may be 32 
required to construct and maintain roads, install and maintain utility lines, and construct 33 
other infrastructure in desert tortoise habitat that are necessary to establish and maintain 34 
the conservation areas.  Such activities could result in removal of and disturbance to 35 
habitat.  The extent of habitat likely to be affected by these activities is expected to be 36 
minimal relative to the extent of existing habitat.  Injury or mortality of individual 37 
tortoises associated with implementing the LCR MSCP Conservation Plan, to the extent 38 
practicable, will be avoided.  Over the term of the LCR MSCP, however, these activities 39 
are expected to result in some low level of take (i.e., mortality) of individuals associated 40 
with operation of vehicles and equipment in habitat. 41 
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4.5.4 Bonytail 1 

Although the bonytail is known only to exist in the mainstem and connected backwaters 2 
in Reaches 2–3 and High Levee Pond in Reach 4, it may be reintroduced into Reaches 4 3 
and 5 in future years under the LCR MSCP or other programs. 4 

Implementation of the covered activities and LCR MSCP conservation measures would 5 
affect flows and water levels in a substantial proportion of bonytail habitat along the LCR 6 
(i.e., Reaches 3–5).  The degree to which changes in points of diversion would affect the 7 
future distribution and status of bonytail in Reaches 3–5 compared to existing conditions 8 
is uncertain.  The LCR MSCP Conservation Plan, however, includes conservation 9 
measures to replace affected bonytail habitat and stock bonytail in sufficient numbers 10 
over the term of the LCR MSCP to fully mitigate effects and contribute to recovery of the 11 
species. 12 

For the reasons described below, implementation of the covered activities and the LCR 13 
MSCP could impact bonytail critical habitat in Reaches 2 and 3.  These impacts, 14 
however, are not expected to appreciably diminish the value of critical habitat for species 15 
conservation (see the LCR MSCP BA for a full description of potential impacts of the 16 
covered activities and the LCR MSCP on bonytail critical habitat). 17 

4.5.4.1 Effects of Flow-Related Covered Activities 18 

Flow-related activities may result in take of the bonytail.  Changes in flow in Reaches 3–19 
5 will result in the loss of 399 acres of habitat, including the designated critical habitat 20 
between the northern boundary of Havasu NWR and Lake Havasu (see Table 4-5).  21 
Although the bonytail is known only to exist in the mainstem and connected backwaters 22 
in Reaches 2 and 3 and High Levee Pond in Reach 4, it may be reintroduced into Reaches 23 
4 and 5 in future years under the LCR MSCP or other programs.  The LCR MSCP will 24 
avoid potential effects of lowering groundwater elevations on an additional 225 acres of 25 
bonytail habitat at Topock Marsh by maintaining water deliveries to Topock Marsh for 26 
maintenance of water levels and existing conditions. 27 

Ongoing operations of reservoirs for hydropower generation result in river flow 28 
fluctuations that can vary substantially over a 24-hour period and could result in 29 
stranding or desiccation of bonytail.  The potential for stranding or desiccation of 30 
bonytail to occur is governed by two primary factors.  The first factor is the site-specific 31 
channel morphology, including the presence of gravel and cobble bars, side channels, or 32 
shallow backwaters within the river reach affected by the fluctuating flows.  The closer to 33 
the dam these physical channel features are located, the amount of water level fluctuation 34 
will be greater, since fluctuations attenuate downstream (see Appendix J) and water 35 
levels stabilize.  The second factor is the current distribution and abundance of bonytail 36 
in the LCR MSCP planning area.  The number of individual bonytail in the areas of 37 
greatest fluctuations is low, and most of the bonytail in the LCR do not inhabit areas 38 
subject to significant fluctuations. 39 

Implementation of future flow-related covered activities would reduce river flow.  40 
Consequently, although river operations related to hydropower generation will not 41 
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change (see Section 4.2.3.1), the range of high and low flows will be lower than under 1 
existing conditions.  Changes to the water elevations below Davis Dam (Reach 3) and 2 
Parker Dam (Reach 4) are depicted in Table 4-2.  These changes differ seasonally and 3 
range between –2.09 and –0.01 feet at Davis Dam and –2.46 and –0.21 feet at Parker 4 
Dam.  The pattern of fluctuations does not change, and once reduced flows are expressed, 5 
no additional changes to elevations would be expected.  The result of these changes is not 6 
substantial related to existing conditions.  The change in the potential for stranding and 7 
desiccation, therefore, is expected to be minimal.  The level of take associated with 8 
stranding and desiccation could increase in future years with LCR MSCP stocking of up 9 
to 620,000 subadults.  The potential for take associated with stranding and desiccation 10 
would increase in Reach 4 for bonytail would develop after the species is stocked there, 11 
the overall of effect on the abundance of bonytail would be minimal because only a small 12 
proportion of bonytail present in the LCR MSCP planning area would be stocked in this 13 
reach. 14 

Implementation of future flow-related covered activities would reduce river depth during 15 
the spawning period.  The reduced depth could reduce potential spawning habitat area.  16 
Bonytail prefer backwaters and occupy pools and eddies away from strong currents 17 
(Pimentel and Bulkley 1983; Vanicek 1967).  Backwaters are warmer and more 18 
productive than the main river channel, potentially supporting faster growth rates.  In 19 
addition, backwaters with emergent vegetation provide cover and potential refuges from 20 
predators.  Reduced flow, and subsequent shallower depth, could reduce rearing habitat 21 
area in the river and backwaters.   22 

Based on known entrainment of razorback suckers in water diversions (Bureau of 23 
Reclamation 1996), diversions from the LCR may entrain the bonytail.  There are 24 
relatively few diversions directly from the river segment of Reach 3, with the exception 25 
of large diversions (i.e., Metropolitan and the CAWCD) from Lake Havasu.  The 26 
diversions from the river channel are small relative to river flow, and potential individual 27 
entrainment losses would be small; however, any entrainment of bonytail could affect the 28 
population because of the low population numbers.  Entrainment of bonytail with flow-29 
related covered activities (i.e., the area with measurable velocity toward the diversion 30 
intake) will be similar to existing conditions.  The number of bonytail that could be 31 
entrained in Reach 3, however, is expected to increase with implementation of the LCR 32 
MSCP, which will include augmenting the existing population by stocking up to 620,000 33 
bonytail in the LCR.  Bonytail, if introduced into Reaches 4 and 5, could be entrained in 34 
the canals and other diversions (e.g., Senator Wash Reservoir), resulting in a loss of 35 
individuals.  Canals at Headgate Rock Dam, Palo Verde Diversion Dam, and Imperial 36 
Dam divert most of the flow from the river.  High diversions at Headgate Rock Dam and 37 
Palo Verde Diversion Dam would coincide with the potential occurrence of the 38 
planktonic larval life stage of bonytail in the summer, a period of potentially high 39 
entrainment vulnerability.  In addition, reintroduced bonytail would be affected by the 40 
day-to-day operations and environmental conditions in the river, reservoirs, and 41 
backwaters.  Eggs may be desiccated and stranding losses could occur because daily flow 42 
variability would isolate and subsequently desiccate occupied habitat.  Increasing the 43 
abundance of bonytail through LCR MSCP conservation measures to augment bonytail in 44 
Reach 3 and possibly stock bonytail in Reaches 4 and 5 is expected to result in take 45 
associated with entrainment. 46 
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4.5.4.2 Effects of Non-Flow-Related Covered 1 
Activities 2 

Covered activities related to construction and maintenance of fish attraction structures 3 
and navigation structures and stocking of nonnative fish species may result in take of 4 
bonytail in Reaches 2–5.  Adverse effects of construction and maintenance activities on 5 
bonytail would be temporary, generally occurring during the period of construction.  6 
Construction and maintenance activities may temporarily increase turbidity and could 7 
cause sedimentation of spawning and rearing habitat.  Sedimentation could suffocate eggs 8 
and larvae and temporarily reduce production and availability of food organisms.  9 
Contaminants accidentally discharged or suspended with disturbed sediments could 10 
adversely affect survival, growth, and reproduction of bonytail.  Although construction 11 
and maintenance activities could adversely affect the bonytail and its habitat, the effects 12 
would be minimal.  Implementation of these activities is expected to result in some low 13 
level of take over the term of the LCR MSCP.  As described in Section 4.2.2.3, 14 
implementation of ongoing non-flow-related covered activities are not expected to result 15 
in indirect effects on the bonytail. 16 

In addition to construction and maintenance effects on habitat, implementation of all non-17 
flow-related covered activities could cause direct mortality or cause fish to temporarily 18 
avoid using affected habitat during periods of disturbance.  Establishment of artificial 19 
habitat for nonnative fish species may result in take associated with increasing predation 20 
levels on bonytail by increasing local predator density.   21 

Stocked nonnative species may prey on larvae and juvenile bonytail (i.e., assuming that 22 
bonytail larvae and juveniles occur).  However, stocked rainbow trout are not expected to 23 
establish self-sustaining populations, and the bonytail’s temperature preference of near 24 
75°F for bonytail in their first year of life (Bulkley et al. 1981) is near the upper limit for 25 
survival of rainbow trout (Raleigh et al. 1984).  There will be a low level of take. 26 

If bonytail is reintroduced into Reaches 4 and 5, the effects of non-flow-related activities 27 
on the bonytail in these reaches would be the same as described for Reaches 2 and 3. 28 

4.5.4.3 Effects of LCR MSCP Implementation 29 

Construction-related activities associated with establishing and managing LCR MSCP–30 
created covered species habitat in Reaches 2 and 3 may result in take of bonytail.  31 
Adverse effects of habitat construction and maintenance activities on the bonytail would 32 
be temporary, generally occurring during the period of construction.  Habitat creation–33 
related construction and maintenance activities may: 34 

 cause juvenile and adult fish to temporarily avoid using affected habitat; 35 

 increase turbidity and cause sedimentation of spawning and rearing habitat, which 36 
could suffocate eggs and larvae and temporarily reduce production and availability of 37 
food organisms; and 38 
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 result in accidental discharge of contaminants or cause resuspension of contaminants 1 
from disturbed sediments that could adversely affect survival, growth, and 2 
reproduction of bonytail. 3 

Although construction and maintenance activities could adversely affect the bonytail and 4 
its habitat, the extent of habitat disturbed would be small, the disturbance would be 5 
temporary, and the effects would be minimal.  Control of competitor and predator species 6 
in created backwaters occupied by the bonytail may also inadvertently capture, injure, or 7 
result in mortality of individual bonytail. 8 

Stocking bonytail to augment the existing population could introduce and spread diseases 9 
and parasites.  However, modern fish culture practices that strive to minimize disease and 10 
parasite spread through fish health, BMPs, and other means will minimize the risk.  In 11 
addition, transport and handling of bonytail during activities supporting augmentation 12 
may result in direct mortality of individual fish. 13 

Buhl and Hamilton (1996) found that mixtures of inorganics derived from irrigation 14 
activities may have an adverse effect on larval and juvenile bonytail in the Green River.  15 
Establishment and maintenance of LCR MSCP–created habitats, however, are not 16 
expected to increase contaminant concentrations above existing levels.  Establishment 17 
and maintenance of LCR MSCP habitats are not expected to require pesticide use that 18 
could diminish habitat value for terrestrial species, so creation of habitat on agricultural 19 
lands would likely result in an overall decrease in contaminant concentrations or no net 20 
change for nonagricultural sites.  Runoff/return-flow from habitat creation sites will be 21 
minimized to the greatest extent possible.  Contaminants associated with runoff from 22 
LCR MSCP habitats, therefore, are unlikely to adversely affect bonytail. 23 

If bonytail are reintroduced into Reaches 4 and 5, the effects of LCR MSCP 24 
implementation on the bonytail in these reaches would be the same as described for 25 
Reaches 2 and 3. 26 

4.5.5 Humpback Chub 27 

Based on efforts to recover the humpback chub in the Colorado River upstream of Lake 28 
Mead, humpback chub may occur in up to an estimated 62 miles of transitory river 29 
channel of the Colorado River that could form within the full-pool elevation of Lake 30 
Mead when reservoir elevations are lowered to 950 feet msl.  The potential effects of 31 
implementing covered activities and LCR MSCP conservation measures on distribution 32 
and status of the humpback chub are expected to be minor, potentially affecting a 33 
relatively small number of individuals that may periodically move into and use transitory 34 
river segments when they are present in Lake Mead. 35 

Non-flow-related covered activities and LCR MSCP implementation are not expected to 36 
result in take of humpback chub. 37 
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4.5.5.1 Effects of Flow-Related Covered Activities 1 

Implementation of flow-related covered activities may result in take of humpback chub.  2 
Changes in reservoir elevations associated with implementation of flow-related covered 3 
activities could result in the establishment of up to 62 miles of transitory Colorado River 4 
channel that may form when the reservoir pool is maintained at lower elevations that 5 
could be occupied by humpback chub.  These transitory river segments would be lost 6 
when the reservoir pool elevation is increased.  Over the term of the LCR MSCP, 7 
however, reservoir operations are expected to result in some low level of take. 8 

4.5.6 Razorback Sucker 9 

Implementation of the covered activities and LCR MSCP conservation measures could 10 
affect razorback sucker habitat in Lake Mead and a substantial proportion of its habitat 11 
along the LCR (i.e., Reaches 3–5).  The degree to which changes in points of diversion 12 
would affect the future distribution and status of razorback sucker in Reaches 3–5 13 
compared to existing conditions is uncertain.  The LCR MSCP Conservation Plan, 14 
however, includes conservation measures to replace affected razorback sucker habitat and 15 
stock razorback sucker in sufficient numbers over the term of the LCR MSCP to fully 16 
mitigate effects and contribute to recovery of the species. 17 

For the reasons described below, implementation of the covered activities and the LCR 18 
MSCP could impact razorback sucker critical habitat in Reaches 1, 2, 4 and 5.  These 19 
impacts, however, are not expected to appreciably diminish the value of critical 20 
habitat for species conservation (see the LCR MSCP BA for a full description of 21 
potential impacts of the covered activities and the LCR MSCP on razorback sucker 22 
critical habitat). 23 

4.5.6.1 Effects of Flow-Related Covered Activities 24 

Flow-related activities may result in take of razorback sucker.  Future flow-related 25 
covered activities that change flow in Reaches 3–5 will result in the loss of 399 acres of 26 
habitat, including designated critical habitat (see Table 4-5).  The LCR MSCP will avoid 27 
potential effects of lowering groundwater elevations on an additional 225 acres of created 28 
razorback habitat at Topock Marsh by maintaining water deliveries to Topock Marsh for 29 
maintenance of water levels and existing conditions. 30 

The spawning habitat for razorback sucker in Lake Mead may be affected with changes 31 
in reservoir operations (see Appendix M).  The known spawning elevations that may be 32 
important for the razorback sucker occur between 1,120 and 1,150 feet msl in Lake 33 
Mead.  Current information shows that during the spawning seasons of 1997–2001, 34 
razorback sucker spawned at or near the cliff spawning site at the back of Echo Bay.  35 
This site was dry in 2002 and spawning occurred in a different area along the south shore 36 
of Echo Bay.  During the 2003 spawning season, the 2002 spawning site was dry.  37 
However, razorback sucker apparently spawned along the same shore just east of the 38 
2002 spawning site on a gravelly point submerged in 2–5 feet of water.  In 2004 larval 39 
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concentrations and habitat use of a telemetered fish indicated the Echo Bay population 1 
spawned approximately 250 meters east of the 2003 site (Welker and Holden 2004).  2 
These changes in spawning location indicates the razorback sucker will successfully 3 
move their spawning location into progressively lower elevations where suitable 4 
spawning substrate is present as the lake recedes.  With the exception of sediment 5 
accumulation from Las Vegas Wash, recent investigations (Twichell and Rudin 1999) 6 
indicate that it is unlikely that sediment accumulation over available spawning substrate 7 
in the remainder of Lake Mead will affect spawning habitat area.  The encroachment of 8 
sediment on spawning habitat from Las Vegas Wash, however, is not only a function of 9 
lowering lake levels, but is likely also related to high rainfall events and growing 10 
wastewater discharge as a result of growth in the Las Vegas area.  Changes in Lake Mead 11 
reservoir operations are expected to result in some low level of take over the term of the 12 
LCR MSCP. 13 

Razorback suckers require clean gravel in shallow areas of quiet water for spawning 14 
during January–April/May (Langhorst and Marsh 1986).  Implementation of future flow-15 
related covered activities would reduce river depth during the spawning period.  The 16 
reduced depth could reduce potential spawning habitat area.  Connected backwaters and 17 
low-velocity channel types, such as pool edges and side channels, provide rearing habitat 18 
for larval and juvenile razorback sucker.  Stocked razorback show a preference for 19 
backwaters over the main channel habitats (Gurtin and Bradford 2000).  Backwaters are 20 
warmer and more productive than the main river channel, potentially supporting faster 21 
growth rates.  In addition, backwaters with emergent vegetation provide cover and 22 
potential refuges from predators.  Reduced flow, and subsequent shallower depth, could 23 
reduce rearing habitat area in the river and backwaters.   24 

Ongoing operations of reservoirs for hydropower generation result in river flow 25 
fluctuations that can vary substantially over a 24-hour period and could result in 26 
stranding or desiccation of razorback sucker.  The potential for stranding or desiccation 27 
of razorback sucker to occur is governed by two primary factors.  The first factor is the 28 
site-specific channel morphology, including the presence of gravel and cobble bars, side 29 
channels, or shallow backwaters within the river reach affected by the fluctuating flows.  30 
The closer to the dam these physical channel features are located, the amount of water 31 
level fluctuation will be greater, since fluctuations attenuate downstream (see Appendix 32 
J) and water levels stabilize.  The second factor is the current distribution and abundance 33 
of razorback sucker in the LCR MSCP planning area.  The number of individual 34 
razorback sucker in the areas of greatest fluctuations is low, and most of the razorback 35 
sucker in the LCR do not inhabit areas subject to significant fluctuations.  36 
Implementation of future flow-related covered activities would reduce river flow.  37 
Consequently, although river operations related to hydropower generation will not 38 
change (see Section 4.2.3.1), the range of high and low flows will be lower than under 39 
existing conditions.  Changes to the water elevations below Davis Dam (Reach 3) and 40 
Parker Dam (Reach 4) are depicted in Table 4-2.  These changes differ seasonally and 41 
range between –2.09 and –0.01 feet at Davis Dam and –2.46 and –0.21 feet at Parker 42 
Dam.  The pattern of fluctuations does not change, and once reduced flows are expressed, 43 
no additional changes to elevations would be expected.  The result of these changes is not 44 
substantial related to existing conditions.  The change in the potential for stranding and 45 
desiccation, therefore, is expected to be minimal.  The level of take associated with 46 
stranding and desiccation could increase in future years with LCR MSCP stocking of up 47 
to 660,000 subadults. 48 
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Diversions from the LCR may entrain razorback sucker.  Razorback suckers have been 1 
observed in the CRIT canal system (Bureau of Reclamation 1996).  Razorback suckers 2 
have been entrained in and captured with the CAP canal (Bureau of Reclamation 1996).  3 
Razorback suckers have also been observed in Senator Wash Reservoir, which may 4 
indicate entrainment with water diverted from the LCR.  Razorback suckers observed in 5 
the reservoir, however, may also have been surviving fish from those stocked in the 6 
reservoir by CDFG between 1987 and 1990.  There are relatively few diversions directly 7 
from the river in Reach 3, with the exception of large diversions from Lake Havasu.  8 
Entrainment of razorback sucker, with changes in points of diversion, would be similar to 9 
existing conditions.  In Reach 4, canals at Headgate Rock Dam and Palo Verde Diversion 10 
Dam divert a substantial proportion of flow from the river.  The increased proportion of 11 
river flow diverted could increase entrainment losses of razorback sucker.  The level of 12 
entrainment of razorback suckers in Reach 5 is not expected to increase from existing 13 
conditions because nearly all of the river flow in this Reach is diverted into canals and 14 
power generation facilities at Imperial Dam, and diversions to Senator Wash Reservoir 15 
will not change.  The number of razorback suckers that could be entrained is expected to 16 
increase with implementation of the LCR MSCP Conservation Plan, which will include 17 
augmenting the existing population by stocking up to 660,000 razorback suckers in the 18 
LCR.  Increasing the abundance of razorback suckers through LCR MSCP conservation 19 
measures to augment the existing population is expected to result in a low level of take 20 
associated with entrainment. 21 

4.5.6.2 Effects of Non-Flow-Related Covered 22 
Activities 23 

Covered activities related to construction and maintenance of fish attraction structures 24 
and navigation structures and stocking of nonnative fish species may result in take of 25 
razorback sucker in Reaches 1–5.  Adverse effects of construction and maintenance 26 
activities on razorback sucker would be temporary, generally occurring during the period 27 
of construction.  Construction and maintenance activities could cause sedimentation of 28 
spawning and rearing habitat.  Sedimentation could suffocate eggs and larvae and 29 
temporarily reduce local production and availability of food organisms.  Contaminants 30 
accidentally discharged or suspended with disturbed sediments could adversely affect 31 
survival, growth, and reproduction of razorback sucker.  Although construction and 32 
maintenance activities could adversely affect the razorback sucker and its habitat, the 33 
effects would be minimal because of the small extent of disturbance from these activities.  34 
Implementation of these activities is expected to result in some low level of take over the 35 
term of the LCR MSCP.  As described in Section 4.2.2.3, implementation of ongoing 36 
non-flow-related covered activities are not expected to result in indirect effects on the 37 
razorback sucker. 38 

In addition to construction and maintenance effects on habitat, implementation of non-39 
flow-related covered activities could cause direct mortality or cause fish to temporarily 40 
avoid using affected habitat during periods of disturbance.  Establishment of artificial 41 
habitat for nonnative fish species may result in take associated with increasing predation 42 
levels on razorback sucker by increasing local predator density. 43 
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Stocked nonnative fish species may prey on larvae and juvenile razorback sucker.  1 
However, stocked rainbow trout are not expected to establish self-sustaining populations, 2 
and effects, relative to existing nonnative fish interactions, are expected to be minimal.  3 
There will be a low level of take. 4 

4.5.6.3 Effects of LCR MSCP Implementation 5 

Construction-related activities associated with establishing and managing LCR MSCP–6 
created covered species habitat in Reaches 1–5 may result in take of razorback sucker.  7 
Adverse effects of habitat construction and maintenance activities on the razorback 8 
sucker would be temporary, generally occurring during the period of construction.  9 
Habitat creation–related construction and maintenance activities may: 10 

 cause juvenile and adult fish to temporarily avoid using affected habitat; 11 

 disturb substrate and cause sedimentation of spawning and rearing habitat, which 12 
could suffocate eggs and larvae and temporarily reduce local production and 13 
availability of food organisms; and 14 

 result in accidental discharge of contaminants or cause resuspension of contaminants 15 
from disturbed sediments that could adversely affect survival, growth, and 16 
reproduction of razorback sucker. 17 

Although construction and maintenance activities could adversely affect the razorback 18 
sucker and its habitat, the extent of habitat disturbed would be small, the disturbance 19 
would be temporary, and the effects would be minimal.  Control of competitor and 20 
predator species in created backwaters occupied by the razorback sucker may also 21 
inadvertently capture, injure, or result in mortality of individual razorback suckers. 22 

Stocking razorback suckers to augment the existing population could introduce and 23 
spread diseases and parasites and adversely affect the genetic and ecological 24 
distinctiveness of the existing razorback sucker population.  However, modern fish 25 
culture practices that strive to minimize disease and parasite spread through fish health, 26 
BMPs, and other means will minimize the risk.  In addition, genetic monitoring and 27 
management will be incorporated.  In addition, transport and handling of razorback 28 
sucker during activities supporting augmentation may result in direct mortality of 29 
individual fish.  Stocking bonytail to augment the existing population could also 30 
adversely affect the razorback sucker population through competition and predation. 31 

Buhl and Hamilton (1996) found that mixtures of inorganics derived from irrigation 32 
activities may have an adverse effect on larval and juvenile razorback sucker in the Green 33 
River.  Establishment and maintenance of LCR MSCP–created habitats, however, are not 34 
expected to increase contaminant concentrations above existing levels.  Establishment 35 
and maintenance of LCR MSCP habitats are not expected to require pesticide use that 36 
could diminish habitat value for terrestrial species, so creation of habitat on agricultural 37 
lands would likely result in an overall decrease in contaminant concentrations or no net 38 
change for nonagricultural sites.  Runoff/return-flow from habitat creation sites will be 39 
minimized to the greatest extent possible.  Contaminants associated with runoff from 40 
LCR MSCP habitats, therefore, are unlikely to adversely affect razorback sucker. 41 
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4.5.7 Western Red Bat 1 

The potential effects of implementing covered activities and LCR MSCP conservation 2 
measures on the rangewide distribution and status of the western red bat are expected to 3 
be minor, affecting a relatively small number of individuals and proportion of its roosting 4 
habitat throughout its range over the term of the LCR MSCP.  The LCR MSCP 5 
Conservation Plan includes conservation measures to avoid and minimize direct effects 6 
of implementing covered activities and the LCR MSCP on the western red bat, and the 7 
potential effects of habitat loss are expected to be minimized with the creation of 8 
replacement habitat. 9 

4.5.7.1 Effects of Flow-Related Covered Activities 10 

Flow-related activities may result in take of the western red bat in Reaches 3–5.  Changes 11 
in points of diversion in Reaches 3–5 will reduce groundwater sufficiently in these 12 
reaches to reduce the extent or quality of 161 acres of cottonwood-willow types I and II 13 
that provide western red bat habitat (see Table 4-5).  Lowering of groundwater elevations 14 
could reduce the production and abundance of insect prey as a result of changes in the 15 
extent, frequency, and duration that surface water or moist soil surface conditions are 16 
present in patches of riparian land cover.  There is currently insufficient information to 17 
determine whether reduction in groundwater levels would reduce the abundance of insect 18 
prey species sufficiently to affect the western red bat.  For purposes of this assessment, 19 
however, it is assumed that there would be a low level of take associated with effects on 20 
prey species over the term of the LCR MSCP. 21 

As described in Section 4.2.3.4, cottonwoods and willows that could provide roosting 22 
habitat for the western red bat may establish as Lake Mead reservoir elevations decline 23 
over the term of the LCR MSCP at the Lake Mead delta, Virgin River delta, Muddy 24 
River delta, and the portion of the Grand Canyon influenced by Lake Mead.  25 
Cottonwoods and willow that provide roosting habitat would not likely establish except 26 
when the timing of when suitable substrates are wetted by changes in reservoir elevations 27 
coincides with the timing of cottonwood and willow seed dispersal.  Western red bat 28 
roosting habitat is not currently present within the full pool elevation of Lake Mead and 29 
implementation of the covered activities will not result in immediate take of western red 30 
bat.  Cottonwoods and willows could establish under favorable reservoir conditions in the 31 
future and could be lost when reservoir elevations subsequently decline or rise 32 
sufficiently to respectively desiccate or inundate the habitat.  The frequency, extent, and 33 
value of habitat and attendant species benefits that could be periodically created and 34 
subsequently lost as a result of changes in reservoir elevations over the term of the LCR 35 
MSCP cannot be predicted based on the available information.  The periodic loss of this 36 
ephemeral roosting habitat, however, could result in a low level of take of western red bat 37 
over the term of the LCR MSCP. 38 

As described in Section 4.2.2.3, implementation of ongoing non-flow-related covered 39 
activities are not expected to result in indirect effects on the western red bat. 40 
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4.5.7.2 Effects of Non-Flow-Related Covered 1 
Activities 2 

Proposed activities related to habitat restoration and maintenance projects along the LCR 3 
may result in take of the western red bat.  Disturbances associated with implementing 4 
covered activities (e.g., operation of equipment) could result in harassment of individuals, 5 
if these activities are undertaken near roosts.  Habitat restoration projects, however, will 6 
avoid removal of cottonwood-willow types I and II and honey mesquite type III land 7 
cover that provide roosting habitat for this species to restore habitat for other species.  8 
Implementation of Federal non-flow-related covered activities addressed in the LCR 9 
MSCP BA could result in the loss of an additional 604 acres of roosting habitat (see 10 
Table 4-5). 11 

As described in Section 4.2.2.3, it is unlikely that ongoing non-flow-related covered 12 
activities would indirectly contribute to the degradation of habitat over the term of the 13 
LCR MSCP. 14 

4.5.7.3 Effects of LCR MSCP Implementation 15 

Activities associated with creating and maintaining created covered species habitat may 16 
result in take of the western red bat.  To the extent practicable, habitat creation–related 17 
activities will avoid removal of cottonwoods, willows, and honey mesquite that could 18 
serve as roosts.  Some land cover types that are not considered to be species’ habitat, but 19 
that may support some transitory or minor level of use (e.g., dry patches of saltcedar and 20 
saltcedar-dominated land cover types) by individuals, could also be converted to create 21 
habitat.  Implementation of the AMMs described in Section 5.6.1, however, will reduce 22 
the likelihood for incidental take of that could be associated with removal of these land 23 
cover types. 24 

The maximum extent of habitat that could be affected by habitat management activities is 25 
estimated to be 7,260 acres (i.e., the extent of cottonwood-willow and honey mesquite 26 
land cover to be created as habitat for associated covered species) over the term of the 27 
LCR MSCP.  Disturbances associated with creating covered species habitat (e.g., 28 
operation of equipment) and ongoing maintenance of created habitats and conservation 29 
area infrastructure could result in harassment of individuals if these activities are 30 
undertaken near roosts. 31 

4.5.8 Western Yellow Bat 32 

The potential effects of implementing covered activities and LCR MSCP conservation 33 
measures on the rangewide distribution and status of the western yellow bat are expected 34 
to be minor, affecting a relatively small number of individuals and proportion of its 35 
roosting habitat throughout its range over the term of the LCR MSCP.  The LCR MSCP 36 
Conservation Plan includes conservation measures to avoid and minimize direct effects 37 
of implementing covered activities and the LCR MSCP on the western yellow bat, and 38 
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the potential effects of habitat loss are expected to be minimized with the creation of 1 
replacement habitat. 2 

4.5.8.1 Effects of Flow-Related Covered Activities 3 

Flow-related activities may result in take of the western yellow bat in Reaches 3–5.  4 
Changes in points of diversion in Reaches 3–5 will reduce groundwater sufficiently in 5 
these reaches to reduce the extent or quality of 161 acres of cottonwood-willow types I 6 
and II that provide western yellow bat habitat (see Table 4-5).  Lowering of groundwater 7 
elevations could affect the production of insect prey as a result of changes in the extent, 8 
frequency, and duration that surface water or moist soil surface conditions are present in 9 
patches of riparian land cover.  There is currently insufficient information to determine 10 
whether reduction in groundwater levels would reduce the abundance of insect prey 11 
species sufficiently to affect the western red bat.  For purposes of this assessment, 12 
however, it is assumed that there would be a low level of take associated with effects on 13 
prey species over the term of the LCR MSCP. 14 

As described in Section 4.2.3.4, cottonwoods and willows that could provide roosting 15 
habitat for the western yellow bat may establish as Lake Mead reservoir elevations 16 
decline over the term of the LCR MSCP at the Lake Mead delta, Virgin River delta, 17 
Muddy River delta, and the portion of the Grand Canyon influenced by Lake Mead.  18 
Cottonwoods and willow that provide roosting habitat would not likely establish except 19 
when the timing of when suitable substrates are wetted by changes in reservoir elevations 20 
coincides with the timing of cottonwood and willow seed dispersal.  Western yellow bat 21 
roosting habitat is not currently present within the full pool elevation of Lake Mead and 22 
implementation of the covered activities will not result in immediate take of western 23 
yellow bat.  Cottonwoods and willows could establish under favorable reservoir 24 
conditions in the future and could be lost when reservoir elevations subsequently decline 25 
or rise sufficiently to respectively desiccate or inundate the habitat.  The frequency, 26 
extent, and value of habitat and attendant species benefits that could be periodically 27 
created and subsequently lost as a result of changes in reservoir elevations over the term 28 
of the LCR MSCP cannot be predicted based on the available information.  The periodic 29 
loss of this ephemeral roosting habitat, however, could result in a low level of take of 30 
western yellow bat over the term of the LCR MSCP.   31 

As described in Section 4.2.2.3, effects of ongoing flow-related covered activities could 32 
contribute to a minimal and unquantifiable level of degradation of cottonwood-willow 33 
land cover types that provide habitat over the term of the LCR MSCP. 34 

4.5.8.2 Effects of Non-Flow-Related Covered 35 
Activities 36 

Proposed activities related to habitat restoration and maintenance projects along the LCR 37 
may result in take of the western yellow bat.  Disturbances associated with implementing 38 
covered activities (e.g., operation of equipment) could result in harassment of individuals, 39 
if these activities are undertaken near roosts.  Habitat restoration projects, however, will 40 
avoid removal of cottonwood-willow types I and II and honey mesquite type III land 41 
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cover that provide roosting habitat for this species to restore habitat for other species.  1 
Implementation of Federal non-flow-related covered activities addressed in the LCR 2 
MSCP BA could result in the loss of an additional 604 acres of roosting habitat (see 3 
Table 4-5). 4 

As described in Section 4.2.2.3, implementation of ongoing non-flow-related covered 5 
activities are not expected to result in indirect effects on the western yellow bat. 6 

4.5.8.3 Effects of LCR MSCP Implementation 7 

Activities associated with creating and maintaining created covered species habitat may 8 
result in take of the western yellow bat.  To the extent practicable, habitat creation–9 
related activities will avoid removal of cottonwoods, willows, and honey mesquite that 10 
could serve as roosts.  Some land cover types that are not considered to be species’ 11 
habitat, but that may support some transitory or minor level of use (e.g., dry patches of 12 
saltcedar and saltcedar-dominated land cover types) by individuals, could also be 13 
converted to create habitat.  Implementation of the AMMs described in Section 5.6.1, 14 
however, will reduce the likelihood for incidental take of that could be associated with 15 
removal of these land cover types. 16 

The maximum extent of habitat that could be affected by habitat management activities is 17 
estimated to be 7,260 acres (i.e., the extent of cottonwood-willow and honey mesquite 18 
land cover to be created as habitat for associated covered species) over the term of the 19 
LCR MSCP.  Disturbances associated with creating covered species habitat (e.g., 20 
operation of equipment) and ongoing maintenance of created habitats and conservation 21 
area infrastructure could result in harassment of individuals if these activities are 22 
undertaken near roosts. 23 

4.5.9 Desert Pocket Mouse 24 

The desert pocket mouse inhabits fluvial soil in the transitional zone between desert and 25 
desert scrub communities in Reaches 1 and 2, and in Reach 3 south to Topock Gorge  26 
(Jameson and Peeters 1988; Genoways and Brown 1993).  Flow-related covered activities 27 
would not affect land cover types that provide desert pocket mouse habitat and, therefore, 28 
would not result in take of desert pocket mouse. 29 

The potential effects of implementing non-flow-related covered activities and LCR 30 
MSCP conservation measures on the distribution and status of the desert pocket mouse 31 
are expected to be minor, potentially affecting a relatively small number of individuals 32 
and proportion of its habitat over the term of the LCR MSCP.  The desert pocket mouse 33 
would be affected only if LCR MSCP habitat creation and maintenance activities are 34 
implemented in its habitat.  The LCR MSCP Conservation Plan includes conservation 35 
measures to avoid and minimize effects on habitat and provides for the restoration of any 36 
habitat that may be disturbed as a result of these activities. 37 
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4.5.9.1 Effects of Non-Flow-Related Covered 1 
Activities 2 

Proposed activities related to habitat restoration and maintenance projects in Reaches 1– 3 
3 may result in take of the desert pocket mouse if implemented in the species’ habitat.  4 
Restoration-related activities undertaken in or near desert pocket mouse habitat, such as 5 
operation of equipment to remove vegetation, could result in temporary loss of habitat 6 
and harassment, injury, or mortality of individuals.  Habitat restoration projects, however, 7 
will avoid removing desert pocket mouse habitat to restore habitat for other species, and, 8 
therefore, effects on habitat associated with these projects would be temporary.  As 9 
described in Section 4.2.2.3, implementation of ongoing non-flow-related covered 10 
activities are not expected to result in indirect effects on the desert pocket mouse. 11 

4.5.9.2 Effects of LCR MSCP Implementation 12 

Activities associated with establishing and managing LCR MSCP–created covered 13 
species habitat in desert pocket mouse habitat in Reaches 1–3 may result in take of the 14 
desert pocket mouse.  Habitat creation- and management-related activities, such as 15 
operation of equipment to remove vegetation and maintain roads, could result in 16 
temporary or permanent loss of habitat and harassment, injury, or mortality of 17 
individuals.  To the extent practicable, desert pocket mouse habitat would not be removed 18 
to create habitat for other species.  These activities, however, could inadvertently result in 19 
some low level of take over the term of the LCR MSCP.  The level of adverse effects on 20 
habitats and individuals will depend on the extent of LCR MSCP–created habitat that is 21 
established in desert pocket mouse habitat. 22 

4.5.10 Colorado River Cotton Rat 23 

Although the Colorado River cotton rat is only known from along the LCR (Reaches 3 24 
and 4), the potential effects of implementing covered activities and LCR MSCP 25 
conservation measures on distribution and status of the Colorado River cotton rat are 26 
expected to be minor, potentially affecting less than 2 percent of marsh land cover that 27 
provides habitat.  The LCR MSCP Conservation Plan includes conservation measures to 28 
minimize and mitigate the potential effects of habitat loss with the creation of 29 
replacement habitat. 30 

4.5.10.1 Effects of Flow-Related Covered Activities 31 

Flow-related activities may result in take of the Colorado River cotton rat.  Changes in 32 
points of diversion in Reaches 3 and 4 will lower groundwater levels sufficiently in these 33 
reaches to reduce the extent or quality of 59 acres of habitat (see Table 4-5) provided by 34 
marshes associated with backwaters.  Reservoir elevations in Reaches 3–4 would not be 35 
affected by lower river stage elevations.  Consequently, flow-related activities are not 36 
expected to affect habitat associated with marshes maintained by reservoirs (e.g., Bill 37 
Williams Delta [Reach 3]) or that are managed to support marsh vegetation (e.g., Cibola 38 
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NWR [Reach 4]).  The LCR MSCP will avoid potential effects of lowering groundwater 1 
elevations on an additional 16 acres of habitat at Topock Marsh by maintaining water 2 
deliveries to Topock Marsh for maintenance of water levels and existing habitat 3 
conditions (see Table 4-3).  Lowering groundwater elevations could cause direct loss of 4 
habitat through desiccation, fragmentation, or reduction in the extent of habitat patches. 5 

As described in Section 4.2.2.3, effects of ongoing flow-related covered activities could 6 
contribute to a minimal and unquantifiable level of degradation of marshes that provide 7 
habitat over the term of the LCR MSCP. 8 

4.5.10.2 Effects of Non-Flow-Related Covered 9 
Activities 10 

Proposed activities related to habitat restoration and maintenance projects along the LCR 11 
in Reaches 3 and 4 may result in take of the Colorado River cotton rat.  Implementation 12 
of Federal non-flow-related covered activities addressed in the LCR MSCP BA could 13 
result in the loss of an additional 3 acres of species habitat (see Table 4-5).  Restoration-14 
related activities, such as operation of equipment to remove vegetation, could result in 15 
temporary or permanent loss of habitat and harassment, injury, or mortality of 16 
individuals.  Effects on habitat would be temporary for restoration projects that restore or 17 
improve existing Colorado River cotton rat habitat.  Because habitat restoration sites have 18 
not yet been identified, it is assumed that up to 5 acres of degraded or former marsh that 19 
provide low-value habitat in Reaches 3 and 4 could be removed over the term of the LCR 20 
MSCP to restore habitat for other species. 21 

As described in Section 4.2.2.3, implementation of ongoing non-flow-related covered 22 
activities are not expected to result in indirect effects on the Colorado River cotton rat. 23 

4.5.10.3 Effects of LCR MSCP Implementation 24 

Activities associated with creating and maintaining created backwaters and marsh as 25 
habitat for covered species may result in take of the Colorado River cotton rat.  LCR 26 
MSCP habitat creation–related activities could result in temporary disturbance of habitat 27 
and harassment of individuals if they are present at the time activities are implemented, 28 
but these activities will avoid removal of primary habitat to establish habitat for other 29 
covered species.  Up to 125 acres of existing degraded or former marsh that may provide 30 
low-value habitat could be type converted to fully functioning marsh that provides high-31 
value Colorado River cotton rat habitat.  Some additional limited and low-value habitat 32 
(e.g., dry patches of herbaceous vegetation near marsh edges) could be converted to 33 
habitat to benefit other covered species. 34 

Habitat management–related activities, such as operation of equipment to remove 35 
vegetation and maintain open water in backwaters and burning decadent marsh 36 
vegetation to stimulate vegetation growth, could result in temporary loss of habitat and 37 
harassment, injury, or mortality of individuals.  The LCR MSCP will avoid removal of 38 
habitat to create habitat for other covered species.  The maximum extent of habitat that 39 
could be affected by habitat management activities is estimated to be 512 acres (i.e., the 40 
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extent of marsh land cover to be created as habitat for associated covered species) over 1 
the term of the LCR MSCP.  The level of adverse effects on habitats and individuals will 2 
depend on the type and extent of LCR MSCP habitat management activities that are 3 
undertaken in species habitat. 4 

4.5.11 Yuma Hispid Cotton Rat 5 

The Yuma hispid cotton rat is present in Reaches 6 and 7, which will not be affected by 6 
flow-related covered activities.  Flow-related covered activities, therefore, will not result 7 
in take of the Yuma hispid cotton rat. 8 

The potential effects of implementing non-flow-related covered activities and LCR 9 
MSCP conservation measures on the distribution and status of the Yuma hispid cotton rat 10 
are expected to be minor, affecting a relatively small number of individuals and 11 
proportion of its habitat over the term of the LCR MSCP.  The LCR MSCP Conservation 12 
Plan includes conservation measures to minimize and mitigate the potential effects of 13 
habitat loss with the creation of replacement habitat. 14 

4.5.11.1 Effects of Non-Flow-Related Covered 15 
Activities 16 

Proposed activities related to habitat restoration and maintenance projects along the LCR 17 
in Reaches 6 and 7 may result in take of the Yuma hispid cotton rat.  Implementation of 18 
Federal non-flow-related covered activities addressed in the LCR MSCP BA could result 19 
in the loss of an additional 71 acres of species habitat (see Table 4-5).  Restoration-20 
related activities, such as operation of equipment to remove vegetation, could result in 21 
temporary or permanent loss of habitat and harassment, injury, or mortality of 22 
individuals.  Effects on habitat would be temporary for restoration projects that improve 23 
existing Yuma hispid cotton rat habitat.  Effects on habitat would be permanent for 24 
restoration projects that removed habitat to restore land cover types that are not used by 25 
the Yuma hispid cotton rat.  The probability for permanent loss of habitat is considered 26 
minimal because riparian restoration maintenance projects undertaken in existing Yuma 27 
hispid cotton rat habitat will be designed to maintain or improve patches of cottonwood-28 
willow that provide its habitat.  However, because habitat restoration sites have not yet 29 
been identified, it is assumed that up to 5 acres of degraded cottonwood-willow land 30 
cover that provide low-value habitat could be removed over the term of the LCR MSCP 31 
to restore habitat for other species.  Some land cover types that are not considered to be 32 
species’ habitat, but that may support some transitory or minor level of use 33 
(e.g., saltcedar and saltcedar-dominated land cover types) by individuals, could also be 34 
restored as habitat for other species.  This could result in a low level of take. 35 

As described in Section 4.2.2.3, implementation of ongoing non-flow-related covered 36 
activities are not expected to result in indirect effects on the Yuma hispid cotton rat. 37 
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4.5.11.2 Effects of LCR MSCP Implementation 1 

Activities associated with creating and maintaining created habitat for covered species 2 
may result in take of the Yuma hispid cotton rat.  LCR MSCP habitat creation–related 3 
activities could result in temporary disturbance of habitat and harassment of individuals if 4 
they are present at the time activities are implemented, but these activities will avoid 5 
removal of primary habitat to establish habitat for other covered species.  Some land 6 
cover types that are not considered to be species’ habitat, but that may support some 7 
transitory or minor level of use (e.g., saltcedar and saltcedar-dominated land cover types) 8 
by individuals, could also be converted to create habitat.  This could result in some low 9 
level of take. 10 

Habitat management–related activities, such as operation of equipment to remove 11 
vegetation to set back succession, could result in temporary loss of habitat and 12 
harassment, injury, or mortality of individuals.  The maximum extent of habitat that could 13 
be affected by habitat management activities is estimated to be no more than 1,000 acres 14 
(i.e., the extent of cottonwood-willow land cover likely to be created as habitat for 15 
associated covered species in Reaches 6 and 7) over the term of the LCR MSCP.  The 16 
level of adverse effects on habitats and individuals will depend on the type and extent of 17 
LCR MSCP habitat management activities that are undertaken in species habitat. 18 

4.5.12 Western Least Bittern 19 

The potential effects of implementing covered activities and LCR MSCP conservation 20 
measures on the rangewide distribution and status of the western least bittern are 21 
expected to be minor, affecting a relatively small number of individuals and proportion of 22 
its habitat throughout its range over the term of the LCR MSCP.  The LCR MSCP 23 
Conservation Plan includes conservation measures to avoid and minimize direct effects 24 
of implementing covered activities and the LCR MSCP on the western least bittern, and 25 
the potential effects of habitat loss are expected to be minimized with the creation of 26 
replacement habitat. 27 

4.5.12.1 Effects of Flow-Related Covered Activities 28 

Flow-related activities may result in take of the western least bittern.  Changes in points 29 
of diversion in Reaches 3–5 will lower groundwater levels sufficiently in these reaches to 30 
reduce the extent or quality of 133 acres of habitat (see Table 4-5) provided by marshes 31 
associated with backwaters.  Reservoir elevations in Reaches 3–5 would not be affected 32 
by lower river stage elevations.  Consequently, flow-related activities are not expected to 33 
affect habitat associated with marshes maintained by reservoirs (e.g., Bill Williams Delta 34 
[Reach 3]) or that are managed to support marsh vegetation (e.g., Imperial NWR 35 
[Reach 5]).  The LCR MSCP will avoid potential effects of lowering groundwater 36 
elevations on an additional 16 acres of habitat at Topock Marsh by maintaining water 37 
deliveries to Topock Marsh for maintenance of water levels and existing habitat 38 
conditions (see Table 4-3).  Lowering groundwater elevations could cause direct loss of 39 
these habitats through desiccation, fragmentation, or reduction in the extent of habitat 40 
patches. 41 
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As described in Section 4.2.3.3, implementation of flow-related covered activities may 1 
affect marsh vegetation that provides western least bittern habitat that periodically 2 
establish at inflow points of Lake Mead (e.g., Colorado River delta, Virgin River delta, 3 
Muddy River delta) when Lake Mead water surface elevations are below full pool.  4 
Marsh habitat below the full pool elevation will be created and lost based on water 5 
surface elevations.  For example, marsh vegetation established at a certain elevation may 6 
be lost if the water surface elevation declines so that groundwater elevations drop below 7 
the rooting depths of emergent vegetation.  Alternatively, established marsh vegetation 8 
would be inundated and lost during wetter periods, when Lake Mead reservoir elevations 9 
rise.  The frequency, extent, and value of habitat and attendant species benefits that could 10 
be periodically created and subsequently lost as a result of changes in reservoir elevations 11 
over the term of the LCR MSCP cannot be predicted based on the available information.  12 
The periodic loss of these ephemeral marshes, however, could result in a low level of 13 
take of western least bittern over the term of the LCR MSCP. 14 

As described in Section 4.2.2.3, effects of ongoing flow-related covered activities could 15 
contribute to a minimal and unquantifiable level of degradation of marshes that provide 16 
habitat over the term of the LCR MSCP. 17 

4.5.12.2 Effects of Non-Flow-Related Covered 18 
Activities 19 

Proposed activities that are related to habitat restoration and maintenance projects, 20 
facilities and infrastructure maintenance, and operation of watercraft for law enforcement 21 
along the LCR may result in take of the western least bittern.  The likelihood for take is 22 
expected to increase over the term of the LCR MSCP if the abundance of western least 23 
bittern increases in the LCR MSCP planning area as a result of implementing LCR 24 
MSCP conservation measures for this species.  Restoration-related activities, such as 25 
operation of equipment to remove vegetation, could result in temporary or permanent loss 26 
of habitat and harassment, injury, or mortality of individuals.  These activities, however, 27 
would be conducted, to the extent practicable, when nesting adults and young birds are 28 
not present.  Effects on habitat would be temporary for restoration projects that restore or 29 
improve existing western least bittern habitat.  Because habitat restoration sites have not 30 
yet been identified, it is assumed that up to 10 acres of degraded or former marsh that 31 
provide low-quality habitat could be removed over the term of the LCR MSCP to restore 32 
habitat for other species (see Table 4-5). 33 

Activities associated with maintaining facilities and infrastructure may result in the 34 
periodic removal of emergent vegetation growing in canals and drains that provides 35 
western least bittern habitat.  Up to 557 miles of canals and drains that could support 36 
some patches of emergent vegetation could be subject to periodic maintenance activities 37 
that would remove emergent vegetation over the term of the LCR MSCP.  As described 38 
in Section 4.2.3.1, it is unlikely that maintenance of canals would measurably affect the 39 
extent of species habitat.  Periodic maintenance of the 244 miles of drains in the LCR 40 
MSCP planning area, however, could result in the removal of up to 30 acres of emergent 41 
vegetation that could provide habitat.  Implementation of Federal non-flow-related 42 
covered activities addressed in the LCR MSCP BA could result in the loss of an 43 
additional 70 acres of species habitat (see Table 4-5). 44 
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Operation of law enforcement patrol boats to enforce no-wake zone regulations that 1 
protect habitat (e.g., the Bill Williams Delta) will also generate boat wakes in the no-2 
wake zones for short periods when other watercraft are being pursued.  During the 3 
breeding season, boat wakes could swamp nests, potentially resulting in mortality of eggs 4 
or nestlings.  Because the frequency with which such incidents occur (AGFD estimates 5 
150–200 person-days are expended annually enforcing no-wake zone regulations and 6 
NDOW estimates 25–30 person-days are annually expended operating watercraft in 7 
sensitive off-channel areas that could support habitat in the LCR MSCP planning area) 8 
and the duration with which patrol boats generate boat wakes in protected habitat 9 
(i.e., the period required to stop a boat) are likely low, and therefore a low level of take is 10 
expected. 11 

As described in Section 4.2.2.3, implementation of ongoing non-flow-related covered 12 
activities are not expected to result in indirect effects on the western least bittern. 13 

4.5.12.3 Effects of LCR MSCP Implementation 14 

Activities associated with creating and maintaining created backwaters and marsh as 15 
habitat for covered species may result in take of the western least bittern.  LCR MSCP 16 
habitat creation–related activities could result in temporary disturbance of habitat and 17 
harassment of individuals if they are present at the time activities are implemented, but 18 
these activities will avoid removal of primary habitat to establish habitat for other 19 
covered species.  Up to 512 acres of existing degraded or former marsh that may provide 20 
low-value habitat could be converted to fully functioning marsh that provides high-value 21 
western least bittern habitat.  Some additional limited and low-value habitat (e.g., dry 22 
patches of herbaceous vegetation near marsh edges) could be converted to habitat to 23 
benefit other covered species; however, with implementation of the AMMs described in 24 
Section 5.6.1, “Avoidance and Minimization Measures,” removal of these low-quality 25 
habitats is not expected to result in harm (i.e., injury or mortality of individuals) and, 26 
therefore, is not expected to result in take of western least bittern. 27 

Habitat management–related activities, such as operation of equipment to remove 28 
vegetation and maintain open water in backwaters and burning decadent marsh 29 
vegetation to stimulate vegetation growth, could result in temporary loss of habitat and 30 
harassment, injury, or mortality of individuals.  To the extent practicable, these activities 31 
would be conducted when nesting adults and young birds are not present to avoid injury 32 
or mortality.  The maximum extent of habitat that could be affected by habitat 33 
management activities is estimated to be 512 acres (i.e., the extent of marsh land cover to 34 
be created as habitat for associated covered species) over the term of the LCR MSCP.  35 
The likelihood for take is expected to increase over the term of the LCR MSCP if the 36 
abundance of western least bittern increases in the LCR MSCP planning area as a result 37 
of implementing LCR MSCP conservation measures for this species.  The level of 38 
adverse effects on habitats and individuals will depend on the type and extent of LCR 39 
MSCP habitat management activities that are undertaken in species habitat. 40 
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4.5.13 California Black Rail 1 

The potential effects of implementing covered activities and LCR MSCP conservation 2 
measures on the rangewide distribution and status of the California black rail are 3 
expected to be minor, affecting a relatively small number of individuals and proportion of 4 
its habitat throughout its range over the term of the LCR MSCP.  The LCR MSCP 5 
Conservation Plan includes conservation measures to avoid and minimize direct effects 6 
of implementing covered activities and the LCR MSCP on the California black rail, and 7 
the potential effects of habitat loss are expected to be minimized with the creation of 8 
replacement habitat. 9 

4.5.13.1 Effects of Flow-Related Covered Activities 10 

Flow-related activities may result in take of the California black rail.  Reservoir 11 
elevations in Reaches 3–6 will not be affected by lower river stage elevations.  12 
Consequently, flow-related activities are not expected to affect habitat associated with 13 
marshes maintained by reservoirs (e.g., Bill Williams Delta [Reach 3]) or that are 14 
managed to support marsh vegetation (e.g., Imperial NWR [Reach 5]).  In Reaches 3 and 15 
4, with the exception of Topock Marsh, California black rails are associated with marshes 16 
that will not be affected by flow-related covered activities.  The LCR MSCP will avoid 17 
potential effects of lowering groundwater elevations on an additional 16 acres of habitat 18 
at Topock Marsh by maintaining water deliveries to Topock Marsh for maintenance of 19 
water levels and existing habitat conditions (see Table 4-3).  Lowering groundwater 20 
elevations could result in the loss of 37 acres of California black rail habitat in Reach 5 21 
through desiccation, fragmentation, or reduction in extent (Table 4-5) provided by 22 
marshes associated with backwaters. 23 

As described in Section 4.2.2.3, effects of ongoing flow-related covered activities could 24 
contribute to a minimal and unquantifiable level of degradation of marshes that provide 25 
habitat over the term of the LCR MSCP. 26 

4.5.13.2 Effects of Non-Flow-Related Covered 27 
Activities 28 

Proposed activities related to habitat restoration and maintenance projects, facilities and 29 
infrastructure maintenance, and operation of watercraft for law enforcement along the 30 
LCR in or near habitat may result in take of the California black rail.  The likelihood for 31 
take is expected to increase over the term of the LCR MSCP if the abundance of 32 
California black rail increases in the LCR MSCP planning area as a result of 33 
implementing LCR MSCP conservation measures for this species.  Restoration-related 34 
activities, such as operation of equipment to remove vegetation, could result in temporary 35 
or permanent loss of habitat and harassment or mortality of individuals.  These activities, 36 
however, would be conducted, to the extent practicable, at times when nesting adults and 37 
young birds are not present.  Effects on habitat would be temporary for restoration 38 
projects that restore or improve existing California black rail habitat.  The probability for 39 
permanent loss of habitat is considered minimal because restoration projects undertaken 40 



  Analysis of Impacts and Level of Take

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Habitat Conservation Plan 

 
4-58 

December 2004

J&S 00450.00

 

in existing California black rail habitat will be designed to maintain or improve its 1 
habitat, and it is unlikely that state fish and wildlife agencies would remove California 2 
black rail habitat to restore habitat for other species.  However, because habitat 3 
restoration sites have not yet been identified, it is assumed that up to 5 acres of degraded 4 
or former marsh that provide low-quality habitat could be removed over the term of the 5 
LCR MSCP to restore habitat for other species (see Table 4-5). 6 

Activities associated with maintaining facilities and infrastructure may result in the 7 
periodic removal of emergent vegetation growing in canals and drains that provides 8 
California black rail habitat.  Up to 557 miles of canals and drains that could support 9 
some patches of emergent vegetation could be subject to periodic maintenance activities 10 
that would remove emergent vegetation over the term of the LCR MSCP.  As described 11 
in Section 4.2.3.1, it is unlikely that maintenance of canals would measurably affect the 12 
extent of species habitat.  Periodic maintenance of the 244 miles of drains in the LCR 13 
MSCP planning area, however, could result in the removal of up to 30 acres of emergent 14 
vegetation that could provide habitat.  Implementation of Federal non-flow-related 15 
covered activities addressed in the LCR MSCP BA could result in the loss of an 16 
additional 31 acres of species habitat (see Table 4-5). 17 

Operation of law enforcement patrol boats to enforce no-wake zone regulations that 18 
protect habitat (e.g., the Bill Williams Delta) will also generate boat wakes in the no-19 
wake zones for short periods when other watercraft are being pursued.  During the 20 
breeding season, boat wakes could swamp nests, potentially resulting in mortality of eggs 21 
or nestlings.  Because the frequency with which such incidents occur (AGFD estimates 22 
150–200 person-days are expended annually enforcing no-wake zone regulations and 23 
NDOW estimates 25–30 person-days are annually expended operating watercraft in 24 
sensitive off-channel areas that could support habitat in the LCR MSCP planning area) 25 
and the duration with which patrol boats generate boat wakes in protected habitat 26 
(i.e., the period required to stop a boat) are likely low, and therefore a low level of take is 27 
expected. 28 

As described in Section 4.2.2.3, implementation of ongoing non-flow-related covered 29 
activities are not expected to result in indirect effects on the California black rail. 30 

4.5.13.3 Effects of LCR MSCP Implementation 31 

Activities associated with creating and maintaining created backwaters and marsh as 32 
habitat for covered species may result in take of the California black rail.  LCR MSCP 33 
habitat creation–related activities could result in temporary disturbance of habitat and 34 
harassment of individuals if they are present at the time activities are implemented, but 35 
these activities will avoid removal of primary habitat to establish habitat for other 36 
covered species.  Up to 130 acres of existing degraded or former marsh that may provide 37 
low-value habitat could be converted to fully functioning marsh that provides high-value 38 
California black rail habitat.  Some additional limited and low-value habitat (e.g., dry 39 
patches of herbaceous vegetation near marsh edges) could be converted to habitat to 40 
benefit other covered species; however, with implementation of the AMMs described in 41 
Section 5.6.1, “Avoidance and Minimization Measures,” removal of these low-quality 42 
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habitats is not expected to result in harm (i.e., injury or mortality of individuals) and, 1 
therefore, is not expected to result in take of California black rail.   2 

Habitat management–related activities, such as operation of equipment to remove 3 
vegetation and maintain open water in backwaters and burning decadent marsh 4 
vegetation to stimulate vegetation growth, could result in temporary loss of habitat and 5 
harassment of individuals.  To the extent practicable, these activities would be conducted 6 
when nesting adults and young birds are not present to avoid injury and mortality.  The 7 
maximum extent of habitat that could be affected by habitat management activities is 8 
estimated to be 512 acres (i.e., the extent of marsh land cover to be created as habitat for 9 
associated covered species) over the term of the LCR MSCP.  The likelihood for take is 10 
expected to increase over the term of the LCR MSCP if the abundance of California 11 
black rail increases in the LCR MSCP planning area as a result of implementing LCR 12 
MSCP conservation measures for this species.  The level of adverse effects on habitats 13 
and individuals will depend on the type and extent of LCR MSCP habitat management 14 
activities that are undertaken in species habitat. 15 

4.5.14 Yellow-Billed Cuckoo 16 

The potential effects of implementing covered activities and LCR MSCP conservation 17 
measures on the rangewide distribution and status of the yellow-billed cuckoo are 18 
expected to be minor, affecting a relatively small number of individuals and proportion of 19 
its habitat throughout its range over the term of the LCR MSCP.  Within the LCR MSCP 20 
planning area, the effects of changes in points of diversion on cottonwood-willow land 21 
cover that provides habitat will be gradual and commensurate with the creation of higher 22 
value replacement habitats.  The LCR MSCP Conservation Plan includes conservation 23 
measures to avoid and minimize direct effects of implementing covered activities and the 24 
LCR MSCP on the yellow-billed cuckoo, and the potential effects of habitat loss are 25 
expected to be minimized with the creation of replacement habitat. 26 

4.5.14.1 Effects of Flow-Related Covered Activities 27 

Flow-related activities may result in take of the yellow-billed cuckoo.  Changes in points 28 
of diversion in Reaches 3–5 will lower groundwater levels sufficiently in these reaches to 29 
reduce the extent or quality of 1,425 acres of yellow-billed cuckoo breeding, foraging, 30 
and migration habitat (Table 4-5).  The LCR MSCP will avoid potential effects of 31 
lowering groundwater elevations on an additional 133 acres of habitat at Topock Marsh 32 
by maintaining water deliveries to Topock Marsh for maintenance of water levels and 33 
existing habitat conditions (see Table 4-3). 34 

As described in Section 4.2.3.4, cottonwoods and willows that could provide habitat for 35 
the yellow-billed cuckoo may establish as Lake Mead reservoir elevations decline over 36 
the term of the LCR MSCP at the Lake Mead delta, Virgin River delta, Muddy River 37 
delta, and the portion of the Grand Canyon influenced by Lake Mead.  Cottonwoods and 38 
willow that provide habitat would not likely establish except when the timing of when 39 
suitable substrates are wetted by changes in reservoir elevations coincides with the timing 40 
of cottonwood and willow seed dispersal.  Yellow-billed cuckoo habitat is not currently 41 
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present within the full pool elevation of Lake Mead and implementation of the covered 1 
activities will not result in immediate take of yellow-billed cuckoo.  Cottonwoods and 2 
willows could establish under favorable reservoir conditions in the future and could be 3 
lost when reservoir elevations subsequently decline or rise sufficiently to respectively 4 
desiccate or inundate the habitat.  The frequency, extent, and value of habitat and 5 
attendant species benefits that could be periodically created and subsequently lost as a 6 
result of changes in reservoir elevations over the term of the LCR MSCP cannot be 7 
predicted based on the available information.  The periodic loss of this ephemeral habitat, 8 
however, could result in a low level of take of yellow-billed cuckoo over the term of the 9 
LCR MSCP. 10 

As described in Section 4.2.2.3, effects of ongoing flow-related covered activities could 11 
contribute to a minimal and unquantifiable level of degradation of cottonwood-willow 12 
land cover types that provide habitat over the term of the LCR MSCP. 13 

4.5.14.2 Effects of Non-Flow-Related Covered 14 
Activities 15 

Proposed activities related to habitat restoration and maintenance projects along the LCR 16 
in the LCR MSCP planning area may result in take of the yellow-billed cuckoo.  17 
Implementation of Federal non-flow-related covered activities addressed in the LCR 18 
MSCP BA also could result in the loss of 99 acres of species habitat (Table 4-5).  The 19 
likelihood for take is expected to increase over the term of the LCR MSCP if the 20 
abundance of yellow-billed cuckoo increases in the LCR MSCP planning area as a result 21 
of implementing LCR MSCP conservation measures for this species.  Restoration-related 22 
activities, such as operation of equipment to remove vegetation, could result in temporary 23 
loss of habitat and harassment of individuals if individuals are present and activities are 24 
undertaken during the breeding season.  Effects on habitat would be permanent for 25 
restoration projects that removed habitat to restore land cover types that are not used by 26 
the yellow-billed cuckoo.  The probability for permanent loss of habitat is considered 27 
minimal because riparian restoration maintenance projects undertaken in existing yellow-28 
billed cuckoo habitat will be designed to maintain or improve its habitat, and it is unlikely 29 
that state fish and wildlife agencies would remove yellow-billed cuckoo habitat to restore 30 
habitat for other species.  However, because habitat restoration sites have not yet been 31 
identified, it is assumed that up to 10 acres of degraded cottonwood-willow land cover 32 
that provide low-value habitat could be removed over the term of the LCR MSCP to 33 
restore habitat for other species.  Some land cover types that are not considered to be 34 
species’ habitat, but that may support some transitory or minor level of use 35 
(e.g., saltcedar and saltcedar-dominated land cover types) by individuals, could also be 36 
restored as habitat for other species.  Implementation of the AMMs described in Section 37 
5.6.1, however, will reduce the likelihood for incidental take of that could be associated 38 
with removal of these land cover types. 39 

As described in Section 4.2.2.3, implementation of ongoing non-flow-related covered 40 
activities are not expected to result in indirect effects on the yellow-billed cuckoo. 41 
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4.5.14.3 Effects of LCR MSCP Implementation 1 

Activities associated with creating and maintaining created covered species habitat may 2 
result in take of the yellow-billed cuckoo.  LCR MSCP habitat creation–related activities 3 
could result in harassment of individuals if they are present at the time activities are 4 
implemented, but these activities will avoid removal of primary habitat to establish 5 
habitat for other covered species.  Some land cover types that are not considered to be 6 
species’ habitat, but that may support some transitory or minor level of use 7 
(e.g., saltcedar and saltcedar-dominated land cover types) by individuals, could also be 8 
converted to create habitat.  Implementation of the AMMs described in Section 5.6.1, 9 
however, will reduce the likelihood for incidental take of that could be associated with 10 
removal of these land cover types. 11 

Habitat management–related activities, such as periodic removal of trees in patches of 12 
created habitat to encourage stand regeneration and operation of equipment to maintain 13 
roads, could result in temporary loss of habitat and harassment of individuals.  The 14 
maximum extent of habitat that could be affected by habitat management activities is 15 
estimated to be 5,940 acres (i.e., the extent of cottonwood-willow land cover to be 16 
created as habitat for associated covered species) over the term of the LCR MSCP.  The 17 
likelihood for take is expected to increase over the term of the LCR MSCP if the 18 
abundance of yellow-billed cuckoo increases in the LCR MSCP planning area as a result 19 
of implementing LCR MSCP conservation measures for this species.  The level of 20 
adverse effects on habitats and individuals will depend on the type and extent of LCR 21 
MSCP habitat management activities that are undertaken in species habitat. 22 

4.5.15 Elf Owl 23 

The potential effects of implementing covered activities and LCR MSCP conservation 24 
measures on the rangewide distribution and status of the elf owl are expected to be minor, 25 
affecting a relatively small number of individuals and proportion of its habitat throughout 26 
its range over the term of the LCR MSCP.  Within the LCR MSCP planning area, the 27 
effects of changes in points of diversion on cottonwood-willow land cover that provides 28 
habitat will be gradual and commensurate with the creation of higher value replacement 29 
habitats.  The LCR MSCP Conservation Plan includes conservation measures to avoid 30 
and minimize direct effects of implementing covered activities and the LCR MSCP on 31 
the elf owl, and the potential effects of habitat loss are expected to be minimized with the 32 
creation of replacement habitat. 33 

4.5.15.1 Effects of Flow-Related Covered Activities 34 

Flow-related activities may result in take of the elf owl.  Changes in points of diversion in 35 
Reaches 3–5 will lower groundwater levels sufficiently in these reaches to reduce the 36 
extent or quality of 161 acres of elf owl habitat (Table 4-5).  As described in Section 37 
4.2.2.3, effects of ongoing flow-related covered activities could contribute to a minimal 38 
and unquantifiable level of degradation of cottonwood-willow land cover types that 39 
provide habitat over the term of the LCR MSCP. 40 
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4.5.15.2 Effects of Non-Flow-Related Covered 1 
Activities 2 

Proposed activities related to habitat restoration and maintenance projects in the LCR 3 
MSCP planning area may result in take of the elf owl.  Implementation of Federal non-4 
flow-related covered activities addressed in the LCR MSCP BA could also result in the 5 
loss of 590 acres of species habitat (Table 4-5).  The likelihood for take is expected to 6 
increase over the term of the LCR MSCP if the abundance of elf owl increases in the 7 
LCR MSCP planning area as a result of implementing LCR MSCP conservation 8 
measures for this species.  Restoration-related activities, such as operation of equipment 9 
to remove vegetation, could result in temporary loss of habitat and harassment of 10 
individuals if individuals are present and activities are undertaken during the breeding 11 
season.  Habitat restoration projects will avoid removal of cottonwood-willow types I and 12 
II and honey mesquite type III land cover that provide habitat for this species to restore 13 
habitat for other species.  Some land cover types that are not considered to be species’ 14 
habitat, but that may support some transitory or minor level of use (e.g., saltcedar and 15 
saltcedar-dominated land cover types) by individuals, could also be restored as habitat for 16 
other species.  Implementation of the AMMs described in Section 5.6.1, however, will 17 
reduce the likelihood for incidental take of that could be associated with removal of these 18 
land cover types. 19 

As described in Section 4.2.2.3, implementation of ongoing non-flow-related covered 20 
activities are not expected to result in indirect effects on the elf owl. 21 

4.5.15.3 Effects of LCR MSCP Implementation 22 

Activities associated with creating and maintaining created covered species habitat may 23 
result in take of the elf owl.  LCR MSCP habitat creation–related activities could result in 24 
harassment of individuals if they are present at the time activities are implemented, but 25 
these activities will avoid removal of primary habitat to establish habitat for other 26 
covered species.  Some land cover types that are not considered to be species’ habitat, but 27 
that may support some transitory or minor level of use (e.g., saltcedar and saltcedar-28 
dominated land cover types) by individuals, could also be converted to create habitat.  29 
Implementation of the AMMs described in Section 5.6.1, however, will reduce the 30 
likelihood for incidental take of that could be associated with removal of these land cover 31 
types. 32 

Habitat management–related activities, such as periodic removal of trees in patches of 33 
created habitat to encourage stand regeneration and operation of equipment to maintain 34 
roads, could result in temporary loss of habitat and harassment of individuals.  The 35 
maximum extent of habitat that could be affected by habitat management activities is 36 
estimated to be 5,940 acres (i.e., the extent of cottonwood-willow land cover to be 37 
created as habitat for associated covered species) over the term of the LCR MSCP.  The 38 
likelihood for take is expected to increase over the term of the LCR MSCP if the 39 
abundance of elf owl increases in the LCR MSCP planning area as a result of 40 
implementing LCR MSCP conservation measures for this species.  The level of adverse 41 
effects on habitats and individuals will depend on the type and extent of LCR MSCP 42 
habitat management activities that are undertaken in the species habitat. 43 
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4.5.16 Gilded Flicker 1 

Implementation of the covered activities and LCR MSCP conservation measures could 2 
affect a substantial proportion of gilded flicker habitat throughout its present range over 3 
the term of the LCR MSCP.  Within the LCR MSCP planning area, the effects of changes 4 
in points of diversion on cottonwood-willow land cover that provides habitat will be 5 
gradual and commensurate with the creation of higher value replacement habitats.  The 6 
LCR MSCP Conservation Plan includes conservation measures to avoid and minimize 7 
direct effects of implementing covered activities and the LCR MSCP on the gilded 8 
flicker, and the potential effects of habitat loss are expected to be minimized with the 9 
creation of replacement habitat. 10 

4.5.16.1 Effects of Flow-Related Covered Activities 11 

Flow-related activities may result in take of the gilded flicker.  Changes in points of 12 
diversion in Reaches 3–5 will lower groundwater levels sufficiently in these reaches to 13 
reduce the extent or quality of 1,425 acres of gilded flicker habitat (Table 4-5).  The LCR 14 
MSCP will avoid potential effects of lowering groundwater elevations on an additional 15 
133 acres of habitat at Topock Marsh by maintaining water deliveries to Topock Marsh 16 
for maintenance of water levels and existing habitat conditions (see Table 4-3).  As 17 
described in Section 4.2.2.3, effects of ongoing flow-related covered activities could 18 
contribute to a minimal and unquantifiable level of degradation of cottonwood-willow 19 
land cover types that provide habitat over the term of the LCR MSCP. 20 

4.5.16.2 Effects of Non-Flow-Related Covered 21 
Activities 22 

Proposed activities related to habitat restoration and maintenance projects in the LCR 23 
MSCP planning area may result in take of the gilded flicker.  Implementation of Federal 24 
non-flow-related covered activities addressed in the LCR MSCP BA could also result in 25 
the loss of 99 acres of species habitat (Table 4-5).  The likelihood for take is expected to 26 
increase over the term of the LCR MSCP if the abundance of gilded flicker increases in 27 
the LCR MSCP planning area as a result of implementing LCR MSCP conservation 28 
measures for this species.  Restoration-related activities, such as operation of equipment 29 
to remove vegetation, could result in temporary loss of habitat and harassment of 30 
individuals if individuals are present and activities are undertaken during the breeding 31 
season.  Effects on habitat would be permanent for restoration projects that removed 32 
habitat to restore land cover types that are not used by the gilded flicker.  The probability 33 
for permanent loss of habitat is considered minimal because riparian restoration 34 
maintenance projects undertaken in existing gilded flicker habitat will be designed to 35 
maintain or improve its habitat, and it is unlikely that state fish and wildlife agencies 36 
would remove gilded flicker habitat to restore habitat for other species.  However, 37 
because habitat restoration sites have not yet been identified, it is assumed that up to 38 
10 acres of degraded cottonwood-willow land cover that provide low-value habitat could 39 
be removed over the term of the LCR MSCP to restore habitat for other species.  Some 40 
land cover types that are not considered to be species’ habitat, but that may support some 41 
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transitory or minor level of use (e.g., saltcedar and saltcedar-dominated land cover types) 1 
by individuals, could also be restored as habitat for other species.  Implementation of the 2 
AMMs described in Section 5.6.1, however, will reduce the likelihood for incidental take 3 
of that could be associated with removal of these land cover types. 4 

As described in Section 4.2.2.3, implementation of ongoing non-flow-related covered 5 
activities are not expected to result in indirect effects on the gilded flicker. 6 

4.5.16.3 Effects of LCR MSCP Implementation 7 

Activities associated with creating and maintaining created covered species habitat may 8 
result in take of the gilded flicker.  LCR MSCP habitat creation–related activities could 9 
result in harassment of individuals if they are present at the time activities are 10 
implemented, but these activities will avoid removal of primary habitat to establish 11 
habitat for other covered species.  Some land cover types that are not considered to be 12 
species’ habitat, but that may support some transitory or minor level of use (e.g., dry 13 
patches of saltcedar and saltcedar-dominated land cover types) by individuals, could also 14 
be converted to create habitat.  Implementation of the AMMs described in Section 5.6.1, 15 
however, will reduce the likelihood for incidental take of that could be associated with 16 
removal of these land cover types. 17 

Habitat management–related activities, such as periodic removal of trees in patches of 18 
created habitat to encourage stand regeneration and operation of equipment to maintain 19 
roads, could result in temporary loss of habitat and harassment of individuals.  The 20 
maximum extent of habitat that could be affected by habitat management activities is 21 
estimated to be 5,940 acres (i.e., the extent of cottonwood-willow land cover to be 22 
created as habitat for associated covered species) over the term of the LCR MSCP.  The 23 
likelihood for take is expected to increase over the term of the LCR MSCP if the 24 
abundance of gilded flicker increases in the LCR MSCP planning area as a result of 25 
implementing LCR MSCP conservation measures for this species.  The level of adverse 26 
effects on habitats and individuals will depend on the type and extent of LCR MSCP 27 
habitat management activities that are undertaken in species habitat. 28 

4.5.17 Gila Woodpecker 29 

Implementation of the covered activities and LCR MSCP conservation measures could 30 
affect a substantial proportion of Gila woodpecker habitat provided by cottonwood-31 
willow land cover within the LCR MSCP planning area.  Within the LCR MSCP 32 
planning area, the effects of changes in points of diversion on cottonwood-willow land 33 
cover that provides habitat will be gradual and commensurate with the creation of higher 34 
value replacement habitats.  The LCR MSCP Conservation Plan includes conservation 35 
measures to avoid and minimize direct effects of implementing covered activities and the 36 
LCR MSCP on the Gila woodpecker.  The potential effects of habitat loss are expected to 37 
be minimized with the creation of replacement habitat. 38 
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4.5.17.1 Effects of Flow-Related Covered Activities 1 

Flow-related activities may result in take of the Gila woodpecker.  Changes in points of 2 
diversion in Reaches 3–5 will lower groundwater levels sufficiently in these reaches to 3 
reduce the extent or quality of 819 acres of Gila woodpecker habitat (Table 4-5).  As 4 
described in Section 4.2.2.3, effects of ongoing flow-related covered activities could 5 
contribute to a minimal and unquantifiable level of degradation of cottonwood-willow 6 
land cover types that provide habitat over the term of the LCR MSCP. 7 

4.5.17.2 Effects of Non-Flow-Related Covered 8 
Activities 9 

Proposed activities related to habitat restoration and maintenance projects in the LCR 10 
MSCP planning area may result in take of the Gila woodpecker.  Implementation of 11 
Federal non-flow-related covered activities addressed in the LCR MSCP BA could also 12 
result in the loss of 26 acres of species habitat (Table 4-5).  The likelihood for take is 13 
expected to increase over the term of the LCR MSCP if the abundance of Gila 14 
woodpecker increases in the LCR MSCP planning area as a result of implementing LCR 15 
MSCP conservation measures for this species.  Restoration-related activities, such as 16 
operation of equipment to remove vegetation, could result in temporary loss of habitat 17 
and harassment of individuals if individuals are present and activities are undertaken 18 
during the breeding season.  Effects on habitat would be permanent for restoration 19 
projects that removed habitat to restore land cover types that are not used by the Gila 20 
woodpecker.  The probability for permanent loss of habitat is considered minimal 21 
because riparian restoration maintenance projects undertaken in existing Gila 22 
woodpecker habitat will be designed to maintain or improve its habitat, and it is unlikely 23 
that state fish and wildlife agencies would remove Gila woodpecker habitat to restore 24 
habitat for other species.  However, because habitat restoration sites have not yet been 25 
identified, it is assumed that up to 10 acres of degraded cottonwood-willow land cover 26 
that provide low-value habitat could be removed over the term of the LCR MSCP to 27 
restore habitat for other species.  Some land cover types that are not considered to be 28 
species’ habitat, but that may support some transitory or minor level of use 29 
(e.g., saltcedar and saltcedar-dominated land cover types) by individuals, could also be 30 
restored as habitat for other species.  Implementation of the AMMs described in Section 31 
5.6.1, however, will reduce the likelihood for incidental take of that could be associated 32 
with removal of these land cover types. 33 

As described in Section 4.2.2.3, implementation of ongoing non-flow-related covered 34 
activities are not expected to result in indirect effects on the Gila woodpecker. 35 

4.5.17.3 Effects of LCR MSCP Implementation 36 

Activities associated with creating and maintaining created covered species habitat may 37 
result in take of the Gila woodpecker.  LCR MSCP habitat creation–related activities 38 
could result in harassment of individuals if they are present at the time activities are 39 
implemented, but these activities will avoid removal of primary habitat to establish 40 
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habitat for other covered species.  Some land cover types that are not considered to be 1 
species’ habitat, but that may support some transitory or minor level of use 2 
(e.g., saltcedar and saltcedar-dominated land cover types) by individuals, could also be 3 
converted to create habitat.  Implementation of the AMMs described in Section 5.6.1, 4 
however, will reduce the likelihood for incidental take of that could be associated with 5 
removal of these land cover types. 6 

Habitat management–related activities, such as periodic removal of trees in patches of 7 
created habitat to encourage stand regeneration and operation of equipment to maintain 8 
roads, could result in temporary loss of habitat and harassment of individuals.  The 9 
maximum extent of habitat that could be affected by habitat management activities is 10 
estimated to be 5,940 acres (i.e., the extent of cottonwood-willow land cover to be 11 
created as habitat for associated covered species) over the term of the LCR MSCP.  The 12 
likelihood for take is expected to increase over the term of the LCR MSCP if the 13 
abundance of Gila woodpecker increases in the LCR MSCP planning area as a result of 14 
implementing LCR MSCP conservation measures for this species.  The level of adverse 15 
effects on habitats and individuals will depend on the type and extent of LCR MSCP 16 
habitat management activities that are undertaken in species habitat. 17 

4.5.18 Vermilion Flycatcher 18 

The potential effects of implementing covered activities and LCR MSCP conservation 19 
measures on the rangewide distribution and status of the vermilion flycatcher are 20 
expected to be minor, affecting a relatively small number of individuals and proportion of 21 
its habitat throughout its range over the term of the LCR MSCP.  Within the LCR MSCP 22 
planning area, the effects of changes in points of diversion on cottonwood-willow land 23 
cover that provides habitat will be gradual and commensurate with the creation of higher 24 
value replacement habitats.  The LCR MSCP Conservation Plan includes conservation 25 
measures to avoid and minimize direct effects of implementing covered activities and the 26 
LCR MSCP on the vermilion flycatcher, and the potential effects of habitat loss are 27 
expected to be minimized with the creation of replacement habitat. 28 

4.5.18.1 Effects of Flow-Related Covered Activities 29 

Flow-related activities may result in take of the vermilion flycatcher.  Changes in points 30 
of diversion in Reaches 3–5 will lower groundwater levels sufficiently in these reaches to 31 
reduce the extent or quality of 1,890 acres of cottonwood-willow types I–V that provide 32 
vermilion flycatcher nesting, foraging, and migration habitat (Table 4-5).  The LCR 33 
MSCP will avoid potential effects of lowering groundwater elevations on an additional 34 
133 acres of habitat at Topock Marsh by maintaining water deliveries to Topock Marsh 35 
for maintenance of water levels and existing habitat conditions (see Table 4-3). 36 

As described in Section 5.2.3.3, cottonwoods and willows that could provide habitat for 37 
the vermilion flycatcher may establish as Lake Mead reservoir elevations decline over the 38 
term of the LCR MSCP at the Lake Mead delta, Virgin River delta, Muddy River delta, 39 
and the portion of the Grand Canyon influenced by Lake Mead.  Cottonwoods and 40 
willow that provide habitat would not likely establish except when the timing of when 41 
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suitable substrates are wetted by changes in reservoir elevations coincides with the timing 1 
of cottonwood and willow seed dispersal.  Vermilion flycatcher habitat is not currently 2 
present within the full pool elevation of Lake Mead and implementation of the covered 3 
activities will not result in immediate take of vermilion flycatcher.  Cottonwoods and 4 
willows could establish under favorable reservoir conditions in the future and could be 5 
lost when reservoir elevations subsequently decline or rise sufficiently to respectively 6 
desiccate or inundate the habitat.  The frequency, extent, and value of habitat and 7 
attendant species benefits that could be periodically created and subsequently lost as a 8 
result of changes in reservoir elevations over the term of the LCR MSCP cannot, 9 
however, be predicted based on the available information.  The periodic loss of this 10 
ephemeral habitat, however, could result in a low level of take of vermilion flycatcher 11 
over the term of the LCR MSCP. 12 

As described in Section 4.2.2.3, effects of ongoing flow-related covered activities could 13 
contribute to a minimal and unquantifiable level of degradation of cottonwood-willow 14 
land cover types that provide habitat over the term of the LCR MSCP. 15 

4.5.18.2 Effects of Non-Flow-Related Covered 16 
Activities 17 

Proposed activities related to habitat restoration and maintenance projects in the LCR 18 
MSCP planning area may result in take of the vermilion flycatcher.  Implementation of 19 
Federal non-flow-related covered activities addressed in the LCR MSCP BA could also 20 
result in the loss of 714 acres of species habitat (Table 4-5).  The likelihood for take is 21 
expected to increase over the term of the LCR MSCP if the abundance of vermilion 22 
flycatcher increases in the LCR MSCP planning area as a result of implementing LCR 23 
MSCP conservation measures for this species.  Restoration-related activities, such as 24 
operation of equipment to remove vegetation, could result in temporary loss of habitat 25 
and harassment of individuals if individuals are present and activities are undertaken 26 
during the breeding season.  Effects on habitat would be permanent for restoration 27 
projects that removed habitat to restore land cover types that are not used by the 28 
vermilion flycatcher.  The probability for permanent loss of habitat is considered minimal 29 
because riparian restoration maintenance projects undertaken in existing vermilion 30 
flycatcher habitat will be designed to maintain or improve its habitat, and it is unlikely 31 
that state fish and wildlife agencies would remove vermilion flycatcher habitat to restore 32 
habitat for other species.  However, because habitat restoration sites have not yet been 33 
identified, it is assumed that up to 10 acres of degraded cottonwood-willow land cover 34 
that provide low-value habitat could be removed over the term of the LCR MSCP to 35 
restore habitat for other species.  Habitat restoration projects will avoid removal of honey 36 
mesquite type III that provides habitat for this species to restore habitat for other species.  37 
Some land cover types that are not considered to be species’ habitat, but that may support 38 
some transitory or minor level of use (e.g., saltcedar and saltcedar-dominated land cover 39 
types) by individuals, could also be restored as habitat for other species.  Implementation 40 
of the AMMs described in Section 5.6.1, however, will reduce the likelihood for 41 
incidental take of that could be associated with removal of these land cover types. 42 

As described in Section 4.2.2.3, implementation of ongoing non-flow-related covered 43 
activities are not expected to result in indirect effects on the vermilion flycatcher. 44 
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4.5.18.3 Effects of LCR MSCP Implementation 1 

Activities associated with creating and maintaining created covered species habitat may 2 
result in take of the vermilion flycatcher.  LCR MSCP habitat creation–related activities 3 
could result in harassment of individuals if they are present at the time activities are 4 
implemented, but these activities will avoid removal of primary habitat to establish 5 
habitat for other covered species.  Some land cover types that are not considered to be 6 
species’ habitat, but that may support some transitory or minor level of use 7 
(e.g., saltcedar and saltcedar-dominated land cover types) by individuals, could also be 8 
converted to create habitat.  Implementation of the AMMs described in Section 5.6.1, 9 
however, will reduce the likelihood for incidental take of that could be associated with 10 
removal of these land cover types. 11 

Habitat management–related activities, such as periodic removal of trees in patches of 12 
created habitat to encourage stand regeneration and operation of equipment to maintain 13 
roads, could result in temporary loss of habitat and harassment of individuals.  The 14 
maximum extent of habitat that could be affected by habitat management activities is 15 
estimated to be 7,260 acres (i.e., the extent of cottonwood-willow and honey mesquite 16 
land cover to be created as habitat for associated covered species) over the term of the 17 
LCR MSCP.  The likelihood for take is expected to increase over the term of the LCR 18 
MSCP if the abundance of vermilion flycatcher increases in the LCR MSCP planning 19 
area as a result of implementing LCR MSCP conservation measures for this species.  The 20 
level of adverse effects on habitats and individuals will depend on the type and extent of 21 
LCR MSCP habitat management activities that are undertaken in species habitat. 22 

4.5.19 Arizona Bell’s Vireo 23 

The potential effects of implementing covered activities and LCR MSCP conservation 24 
measures on the rangewide distribution and status of the Arizona Bell’s vireo are 25 
expected to be minor, affecting a relatively small number of individuals and proportion of 26 
its habitat throughout its range over the term of the LCR MSCP.  Within the LCR MSCP 27 
planning area, the effects of changes in points of diversion on cottonwood-willow land 28 
cover that provides habitat will be gradual and commensurate with the creation of higher 29 
value replacement habitats.  The LCR MSCP Conservation Plan includes conservation 30 
measures to avoid and minimize direct effects of implementing covered activities and the 31 
LCR MSCP on the Arizona Bell’s vireo, and the potential effects of habitat loss are 32 
expected to be minimized with the creation of replacement habitat. 33 

4.5.19.1 Effects of Flow-Related Covered Activities 34 

Flow-related activities may result in take of the Arizona Bell’s vireo.  Changes in points 35 
of diversion in Reaches 3–5 will lower groundwater levels sufficiently in these reaches to 36 
reduce the extent or quality of 1,654 acres of Arizona Bell’s vireo habitat (Table 4-5).  37 
The LCR MSCP will avoid potential effects of lowering groundwater elevations on an 38 
additional 133 acres of habitat at Topock Marsh by maintaining water deliveries to 39 
Topock Marsh for maintenance of water levels and existing habitat conditions (see 40 
Table 4-3). 41 
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As described in Section 4.2.3.4, cottonwoods and willows that could provide habitat for 1 
the Arizona Bell’s vireo may establish as Lake Mead reservoir elevations decline over the 2 
term of the LCR MSCP at the Lake Mead delta, Virgin River delta, Muddy River delta, 3 
and the portion of the Grand Canyon influenced by Lake Mead.  Cottonwoods and 4 
willow that provide habitat would not likely establish except when the timing of when 5 
suitable substrates are wetted by changes in reservoir elevations coincides with the timing 6 
of cottonwood and willow seed dispersal.  Arizona Bell’s vireo habitat is not currently 7 
present within the full pool elevation of Lake Mead and implementation of the covered 8 
activities will not result in immediate take of Arizona Bell’s vireo.  Cottonwoods and 9 
willows could establish under favorable reservoir conditions in the future and could be 10 
lost when reservoir elevations subsequently decline or rise sufficiently to respectively 11 
desiccate or inundate the habitat.  The frequency, extent, and value of habitat and 12 
attendant species benefits that could be periodically created and subsequently lost as a 13 
result of changes in reservoir elevations over the term of the LCR MSCP cannot be 14 
predicted based on the available information.  The periodic loss of this ephemeral habitat, 15 
however, could result in a low level of take of Arizona Bell’s vireo over the term of the 16 
LCR MSCP. 17 

As described in Section 4.2.2.3, effects of ongoing flow-related covered activities could 18 
contribute to a minimal and unquantifiable level of degradation of cottonwood-willow 19 
land cover types that provide habitat over the term of the LCR MSCP. 20 

4.5.19.2 Effects of Non-Flow-Related Covered 21 
Activities 22 

Proposed activities related to habitat restoration and maintenance projects in the LCR 23 
MSCP planning area may result in take of the Arizona Bell’s vireo.  Implementation of 24 
Federal non-flow-related covered activities addressed in the LCR MSCP BA could result 25 
in the loss of 1,309 acres of species habitat (Table 4-5).  Up to an additional 3,832 acres 26 
of honey mesquite IV that provides habitat could be removed by Federal non-flow-related 27 
activities; however, these activities and resultant impacts are not covered under the LCR 28 
MSCP.  The likelihood for take is expected to increase over the term of the LCR MSCP if 29 
the abundance of Arizona Bell’s vireo increases in the LCR MSCP planning area as a 30 
result of implementing LCR MSCP conservation measures for this species.  Restoration-31 
related activities, such as operation of equipment to remove vegetation, could result in 32 
temporary loss of habitat and harassment of individuals if individuals are present and 33 
activities are undertaken during the breeding season.  Effects on habitat would be 34 
permanent for restoration projects that removed habitat to restore land cover types that 35 
are not used by the Arizona Bell’s vireo.  The probability for permanent loss of habitat is 36 
considered minimal because riparian restoration maintenance projects undertaken in 37 
existing Arizona Bell’s vireo habitat will be designed to maintain or improve its habitat, 38 
and it is unlikely that state fish and wildlife agencies would remove Arizona Bell’s vireo 39 
habitat to restore habitat for other species.  However, because habitat restoration sites 40 
have not yet been identified, it is assumed that up to 20 acres of degraded cottonwood-41 
willow and HM IV land cover that provide low-value habitat could be removed over the 42 
term of the LCR MSCP to restore habitat for other species.  Some land cover types that 43 
are not considered to be species’ habitat, but that may support some transitory or minor 44 
level of use (e.g., saltcedar and saltcedar-dominated land cover types) by individuals, 45 
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could also be restored as habitat for other species.  Implementation of the AMMs 1 
described in Section 5.6.1, however, will reduce the likelihood for incidental take of that 2 
could be associated with removal of these land cover types. 3 

As described in Section 4.2.2.3, implementation of ongoing non-flow-related covered 4 
activities are not expected to result in indirect effects on the Arizona Bell’s vireo. 5 

4.5.19.3 Effects of LCR MSCP Implementation 6 

Activities associated with creating and maintaining created covered species habitat may 7 
result in take of the Arizona Bell’s vireo.  LCR MSCP habitat creation–related activities 8 
could result in harassment of individuals if they are present at the time activities are 9 
implemented, but these activities will avoid removal of primary habitat to establish 10 
habitat for other covered species.  Some land cover types that are not considered to be 11 
species’ habitat, but that may support some transitory or minor level of use 12 
(e.g., saltcedar and saltcedar-dominated land cover types) by individuals, could also be 13 
converted to create habitat.  Implementation of the AMMs described in Section 5.6.1, 14 
however, will reduce the likelihood for incidental take of that could be associated with 15 
removal of these land cover types. 16 

Habitat management–related activities, such as periodic removal of trees in patches of 17 
created habitat to encourage stand regeneration and operation of equipment to maintain 18 
roads, could result in temporary loss of habitat and harassment of individuals.  The 19 
maximum extent of habitat that could be affected by habitat management activities is 20 
estimated to be 7,260 acres (i.e., the extent of cottonwood-willow land cover to be 21 
created as habitat for associated covered species) over the term of the LCR MSCP.  The 22 
likelihood for take is expected to increase over the term of the LCR MSCP if the 23 
abundance of Arizona Bell’s vireo increases in the LCR MSCP planning area as a result 24 
of implementing LCR MSCP conservation measures for this species.  The level of 25 
adverse effects on habitats and individuals will depend on the type and extent of LCR 26 
MSCP habitat management activities that are undertaken in species habitat. 27 

4.5.20 Sonoran Yellow Warbler 28 

Implementation of the covered activities and LCR MSCP conservation measures could 29 
affect a substantial proportion of Sonoran yellow warbler habitat throughout its present 30 
range over the term of the LCR MSCP.  Within the LCR MSCP planning area, the effects 31 
of changes in points of diversion on cottonwood-willow land cover that provides habitat 32 
will be gradual and commensurate with the creation of higher value replacement habitats.  33 
The LCR MSCP Conservation Plan includes conservation measures to avoid and 34 
minimize direct effects of implementing covered activities and the LCR MSCP on the 35 
Sonoran yellow warbler, and the potential effects of habitat loss are expected to be 36 
minimized with the creation of replacement habitat. 37 
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4.5.20.1 Effects of Flow-Related Covered Activities 1 

Flow-related activities may result in take of the Sonoran yellow warbler.  Changes in 2 
points of diversion in Reaches 3–5 will lower groundwater levels sufficiently in these 3 
reaches to reduce the extent or quality of 2,929 acres of Sonoran yellow warbler habitat 4 
(Table 4-5).  The LCR MSCP will avoid potential effects of lowering groundwater 5 
elevations on an additional 2,224 acres of habitat at Topock Marsh by maintaining water 6 
deliveries to Topock Marsh for maintenance of water levels and existing conditions (see 7 
Table 4-3). 8 

As described in Section 4.2.3.4, riparian vegetation that could provide habitat for the 9 
Sonoran yellow warbler may establish as Lake Mead reservoir elevations decline over the 10 
term of the LCR MSCP at the Lake Mead delta, Virgin River delta, Muddy River delta, 11 
and the portion of the Grand Canyon influenced by Lake Mead.  Sonoran yellow warbler 12 
habitat is not currently present within the full pool elevation of Lake Mead and 13 
implementation of the covered activities will not result in immediate take of Sonoran 14 
yellow warbler.  Riparian vegetation that provides habitat could establish under favorable 15 
reservoir conditions in the future and could be lost or degraded when reservoir elevations 16 
subsequently decline or rise sufficiently to respectively desiccate or inundate the habitat.  17 
The frequency, extent, and value of habitat and attendant species benefits that could be 18 
periodically created and subsequently lost as a result of changes in reservoir elevations 19 
over the term of the LCR MSCP cannot be predicted based on the available information.  20 
The periodic loss of this ephemeral habitat, however, could result in a low level of take of 21 
Sonoran yellow warbler over the term of the LCR MSCP. 22 

As described in Section 4.2.2.3, effects of ongoing flow-related covered activities could 23 
contribute to a minimal and unquantifiable level of degradation of habitat over the term 24 
of the LCR MSCP. 25 

4.5.20.2 Effects of Non-Flow-Related Covered 26 
Activities 27 

Proposed activities related to habitat restoration and maintenance projects in the LCR 28 
MSCP planning area may result in take of the Sonoran yellow warbler.  Implementation 29 
of Federal non-flow-related covered activities addressed in the LCR MSCP BA could 30 
result in the loss of 183 acres of species habitat (Table 4-5).  The likelihood for take is 31 
expected to increase over the term of the LCR MSCP if the abundance of Sonoran yellow 32 
warbler increases in the LCR MSCP planning area as a result of implementing LCR 33 
MSCP conservation measures for this species.  Restoration-related activities, such as 34 
operation of equipment to remove vegetation, could result in temporary loss of habitat 35 
and harassment of individuals if individuals are present and activities are undertaken 36 
during the breeding season.  Effects on habitat would be permanent for restoration 37 
projects that removed habitat to restore land cover types that are not used by the Sonoran 38 
yellow warbler.  The probability for permanent loss of habitat is considered minimal 39 
because riparian restoration maintenance projects undertaken in existing Sonoran yellow 40 
warbler habitat will be designed to maintain or improve its habitat, and it is unlikely that 41 
state fish and wildlife agencies would remove Sonoran yellow warbler habitat to restore 42 
habitat for other species.  However, because habitat restoration sites have not yet been 43 
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identified, it is assumed that up to 10 acres of degraded cottonwood-willow land cover 1 
that provide low-value habitat could be removed over the term of the LCR MSCP to 2 
restore habitat for other species.  Some land cover types that are not considered to be 3 
species’ habitat, but that may support some transitory or minor level of use (e.g., dry 4 
patches of saltcedar and saltcedar-dominated land cover types) by individuals, could also 5 
be restored as habitat for other species.  Implementation of the AMMs described in 6 
Section 5.6.1, however, will reduce the likelihood for incidental take of that could be 7 
associated with removal of these land cover types. 8 

As described in Section 4.2.2.3, implementation of ongoing non-flow-related covered 9 
activities are not expected to result in indirect effects on the Sonoran yellow warbler. 10 

4.5.20.3 Effects of LCR MSCP Implementation 11 

Activities associated with creating and maintaining created covered species habitat may 12 
result in take of the Sonoran yellow warbler.  LCR MSCP habitat creation–related 13 
activities could result in temporary disturbance of habitat and harassment of individuals if 14 
they are present at the time activities are implemented, but these activities will avoid 15 
removal of primary habitat to establish habitat for other covered species.  Some land 16 
cover types that are not considered to be species’ habitat, but that may support some 17 
transitory or minor level of use (e.g., dry patches of saltcedar and saltcedar-dominated 18 
land cover types) by individuals, could also be converted to create habitat.  19 
Implementation of the AMMs described in Section 5.6.1, however, will reduce the 20 
likelihood for incidental take of that could be associated with removal of these land cover 21 
types. 22 

Habitat management–related activities, such as periodic removal of trees in patches of 23 
created habitat to encourage stand regeneration and operation of equipment to maintain 24 
roads, could result in temporary loss of habitat and harassment of individuals.  The 25 
maximum extent of habitat that could be affected by habitat management activities is 26 
estimated to be 5,940 acres (i.e., the extent of cottonwood-willow land cover to be 27 
created as habitat for associated covered species) over the term of the LCR MSCP.  The 28 
likelihood for take is expected to increase over the term of the LCR MSCP if the 29 
abundance of Sonoran yellow warbler increases in the LCR MSCP planning area as a 30 
result of implementing LCR MSCP conservation measures for this species.  The level of 31 
adverse effects on habitats and individuals will depend on the type and extent of LCR 32 
MSCP habitat management activities that are undertaken in species habitat. 33 

4.5.21 Summer Tanager 34 

The potential effects of implementing covered activities and LCR MSCP conservation 35 
measures on the rangewide distribution and status of the summer tanager are expected to 36 
be minor, affecting a relatively small number of individuals and proportion of its habitat 37 
throughout its range over the term of the LCR MSCP.  Within the LCR MSCP planning 38 
area, the effects of changes in points of diversion on cottonwood-willow land cover that 39 
provides habitat will be gradual and commensurate with the creation of higher value 40 
replacement habitats.  The LCR MSCP Conservation Plan includes conservation 41 
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measures to avoid and minimize direct effects of implementing covered activities and the 1 
LCR MSCP on the summer tanager, and the potential effects of habitat loss are expected 2 
to be minimized with the creation of replacement habitat. 3 

4.5.21.1 Effects of Flow-Related Covered Activities 4 

Flow-related activities may result in take of the summer tanager.  Changes in points of 5 
diversion in Reaches 3–5 will lower groundwater levels sufficiently in these reaches to 6 
reduce the extent or quality of 161 acres of habitat (Table 4-5). 7 

As described in Section 4.2.3.4, cottonwoods and willows that could provide habitat for 8 
the summer tanager may establish as Lake Mead reservoir elevations decline over the 9 
term of the LCR MSCP at the Lake Mead delta, Virgin River delta, Muddy River delta, 10 
and the portion of the Grand Canyon influenced by Lake Mead.  Cottonwoods and 11 
willow that provide habitat would not likely establish except when the timing of when 12 
suitable substrates are wetted by changes in reservoir elevations coincides with the timing 13 
of cottonwood and willow seed dispersal.  Summer tanager habitat is not currently 14 
present within the full pool elevation of Lake Mead and implementation of the covered 15 
activities will not result in immediate take of summer tanager.  Cottonwoods and willows 16 
could establish under favorable reservoir conditions in the future and could be lost when 17 
reservoir elevations subsequently decline or rise sufficiently to respectively desiccate or 18 
inundate the habitat.  The frequency, extent, and value of habitat and attendant species 19 
benefits that could be periodically created and subsequently lost as a result of changes in 20 
reservoir elevations over the term of the LCR MSCP cannot be predicted based on the 21 
available information.  The periodic loss of this ephemeral habitat, however, could result 22 
in a low level of take of summer tanager over the term of the LCR MSCP. 23 

As described in Section 4.2.2.3, effects of ongoing flow-related covered activities could 24 
contribute to a minimal and unquantifiable level of degradation of cottonwood-willow 25 
land cover types that provide habitat over the term of the LCR MSCP. 26 

4.5.21.2 Effects of Non-Flow-Related Covered 27 
Activities 28 

Proposed activities related to habitat restoration and maintenance projects in the LCR 29 
MSCP planning area may result in take of the summer tanager.  Implementation of 30 
Federal non-flow-related covered activities addressed in the LCR MSCP BA could result 31 
in the loss of 14 acres of species habitat (Table 4-5).  The likelihood for take is expected 32 
to increase over the term of the LCR MSCP if the abundance of summer tanager 33 
increases in the LCR MSCP planning area as a result of implementing LCR MSCP 34 
conservation measures for this species.  Restoration-related activities, such as operation 35 
of equipment to remove vegetation, could result in temporary loss of habitat and 36 
harassment of individuals if individuals are present and activities are undertaken during 37 
the breeding season.  Habitat restoration projects will avoid removal of cottonwood-38 
willow types I and II land cover that provide habitat for this species to restore habitat for 39 
other species.  Some land cover types that are not considered to be species’ habitat, but 40 
that may support some transitory or minor level of use (e.g., saltcedar and saltcedar-41 
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dominated land cover types) by individuals, could also be restored as habitat for other 1 
species.  Implementation of the AMMs described in Section 5.6.1, however, will reduce 2 
the likelihood for incidental take of that could be associated with removal of these land 3 
cover types. 4 

As described in Section 4.2.2.3, implementation of ongoing non-flow-related covered 5 
activities are not expected to result in indirect effects on the summer tanager. 6 

4.5.21.3 Effects of LCR MSCP Implementation 7 

Activities associated with creating and maintaining created covered species habitat may 8 
result in take of the summer tanager.  LCR MSCP habitat creation–related activities could 9 
result in harassment of individuals if they are present at the time activities are 10 
implemented, but these activities will avoid removal of primary habitat to establish 11 
habitat for other covered species.  Some land cover types that are not considered to be 12 
species’ habitat, but that may support some transitory or minor level of use 13 
(e.g., saltcedar and saltcedar-dominated land cover types) by individuals, could also be 14 
converted to create habitat.  Implementation of the AMMs described in Section 5.6.1, 15 
however, will reduce the likelihood for incidental take of that could be associated with 16 
removal of these land cover types. 17 

Habitat management–related activities, such as periodic removal of trees in patches of 18 
created habitat to encourage stand regeneration and operation of equipment to maintain 19 
roads, could result in temporary loss of habitat and harassment of individuals.  The 20 
maximum extent of habitat that could be affected by habitat management activities is 21 
estimated to be 5,940 acres (i.e., the extent of cottonwood-willow land cover to be 22 
created as habitat for associated covered species) over the term of the LCR MSCP.  The 23 
likelihood for take is expected to increase over the term of the LCR MSCP if the 24 
abundance of summer tanager increases in the LCR MSCP planning area as a result of 25 
implementing LCR MSCP conservation measures for this species.  The level of adverse 26 
effects on habitats and individuals will depend on the type and extent of LCR MSCP 27 
habitat management activities that are undertaken in species habitat. 28 

4.5.22 Flat-Tailed Horned Lizard 29 

Flow-related activities will not affect the desert scrub communities inhabited by the flat-30 
tailed horned lizard.  Flow-related covered activities, therefore, are unlikely to result in 31 
take of the flat-tailed horned lizard.  The potential effects of implementing non-flow-32 
related covered activities and LCR MSCP conservation measures on the rangewide 33 
distribution and status of the flat-tailed horned lizard are expected to be minor, potentially 34 
affecting a small number of individuals and small patches of habitat.  The LCR MSCP 35 
Conservation Plan includes conservation measures to avoid and minimize direct effects 36 
of implementing covered activities and the LCR MSCP on the flat-tailed horned lizard. 37 
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4.5.22.1 Effects of Non-Flow-Related Covered 1 
Activities 2 

Maintenance and replacement of facilities and infrastructure could result in take of the 3 
flat-tailed horned lizard.  Operation of vehicles and equipment necessary to conduct these 4 
activities along and near roads in flat-tailed horned lizard habitat may result in 5 
harassment and mortality of individuals.  These activities, therefore, could result in a low 6 
level of take over the term of the LCR MSCP.  Implementation of Federal non-flow-7 
related covered activities addressed in the LCR MSCP BA could result in the loss of 128 8 
acres of species habitat (see Table 4-5) and direct mortality of lizards. 9 

Habitat restoration and maintenance projects are not expected to affect the desert scrub 10 
communities inhabited by the flat-tailed horned lizard because it is unlikely the desert 11 
scrub communities it inhabits will be restored as aquatic, wetland, or riparian land cover.  12 
Removal of relatively small amounts of habitat, however, could be required if access 13 
roads and other infrastructure required to install and maintain restored habitats are 14 
constructed in flat-tailed horned lizard habitat.  The level of habitat removal, however, is 15 
expected to be minimal and is not expected to result in harm (i.e., injury or mortality of 16 
individuals), and, therefore, is not expected to result in take.  Over the term of the LCR 17 
MSCP, however, these activities are expected to result in some low level of take (i.e., 18 
mortality) of individuals associated with operation of vehicles and equipment in habitat.   19 

Implementation of ongoing non-flow-related covered activities are not expected to result 20 
in indirect effects on the flat-tailed horned lizard. 21 

4.5.22.2 Effects of LCR MSCP Implementation 22 

Activities associated with establishing and managing LCR MSCP–created covered 23 
species habitat may result in take of the flat-tailed horned lizard.  It is unlikely that LCR 24 
MSCP covered species habitats would be created in flat-tailed horned lizard habitat 25 
because site conditions associated with its habitat would be likely unsuitable for creation 26 
of habitat.  To the extent practicable, construction of new infrastructure that may be 27 
required to establish and maintain conservation areas established in Reaches 6 and 7 will 28 
be designed to avoid flat-tailed horned lizard habitat.  In addition, harassment and 29 
mortality of individuals could be associated with habitat establishment and maintenance 30 
activities (e.g., operation of vehicles and equipment).  These activities, therefore, could 31 
result in a low level of take. 32 

4.5.23 Relict Leopard Frog 33 

The potential effects of implementing the covered activities and LCR MSCP 34 
conservation measures on distribution and status of the relict leopard frog are expected to 35 
be minor, potentially affecting a small number of individuals and small patches of 36 
habitat.  The LCR MSCP Conservation Plan includes conservation measures to avoid and 37 
minimize direct effects of implementing covered activities and the LCR MSCP on the 38 
relict leopard frog. 39 
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4.5.23.1 Effects of Flow-Related Covered Activities 1 

Flow-related activities may result in take of the relict leopard frog.  The relict leopard 2 
frog inhabits springs in Black Canyon in Reach 2.  Although the relict leopard frog 3 
breeds in springs, it has been observed in the mainstem of the LCR in Reach 2, which 4 
likely serves as a movement corridor for individuals among patches of habitat.  Changes 5 
in flow releases from Hoover Dam associated with implementation of flow-related 6 
covered activities could disrupt use of the corridor (e.g., cold water flow releases) and 7 
may result in a low level of take of the relict leopard frog.  Effects of ongoing flow 8 
releases from Hoover Dam on the use of the LCR as a movement corridor by the relict 9 
leopard frog will be the same as those associated with past operations. 10 

4.5.23.2 Effects of Non-Flow-Related Covered 11 
Activities 12 

Wetland restoration projects in the LCR MSCP planning area may result in take of the 13 
relict leopard frog if undertaken in occupied habitat.  Restoration-related activities 14 
designed to benefit the species, such as controlling nonnative predators/competitors or 15 
increasing the size of occupied springs, could result in an unquantifiable temporary loss 16 
of habitat and harassment, injury, or mortality of individuals.  As described in Section 17 
4.2.2.3, implementation of ongoing non-flow-related covered activities are not expected 18 
to result in indirect effects on the relict leopard frog. 19 

4.5.23.3 Effects of LCR MSCP Implementation 20 

It is unlikely that LCR MSCP created habitats will be established in or near relict leopard 21 
frog habitat.  However, if created habitat were to be established in occupied relict leopard 22 
frog habitat, the created habitat would be designed to provide habitat for the relict leopard 23 
frog as well as for other appropriate covered species.  Maintenance of created habitats 24 
that are occupied by relict leopard frogs, or located near occupied habitat, could result in 25 
some unquantified level of harassment and mortality of individuals.  26 

4.5.24 Flannelmouth Sucker 27 

The potential effects of implementing covered activities and LCR MSCP conservation 28 
measures on the rangewide distribution and status of the flannelmouth sucker are 29 
expected to be minor, affecting a relatively small number of individuals and proportion of 30 
its habitat throughout its range over the term of the LCR MSCP.  The LCR MSCP 31 
Conservation Plan includes conservation measures to replace habitat affected by covered 32 
activities and research to collect information necessary to direct future management of 33 
the species. 34 
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4.5.24.1 Effects of Flow-Related Covered Activities 1 

Flow-related activities may result in take of flannelmouth sucker.  Changes in flow in 2 
Reach 3 will result in the loss of 85 acres of flannelmouth sucker habitat (Table 4-5).  3 
Spawning during the spring has been observed in Reach 3 in glides or slow riffles, over 4 
medium-coarse gravel substrate.  The reduced depth associated with reduced flows could 5 
result in the loss of up to 53 acres of spawning habitat.  Juvenile flannelmouth suckers 6 
use sheltered shorelines and backwaters.  Backwaters are warmer and more productive 7 
than the main river channel, potentially supporting faster fish growth rates.  In addition, 8 
backwaters with emergent vegetation provide cover and potential refuges from predators.  9 
Reduced flow, and subsequent shallower depth, could result in the loss of up to 32 acres 10 
of rearing habitat.  Reduced flow may also increase stranding losses where daily flow 11 
variability isolates and subsequently desiccates occupied habitat.  Effects of ongoing 12 
flow-related covered activities on the flannelmouth sucker would be the same as those 13 
described in Section 4.5.6 for the razorback sucker, except that the analysis is limited to 14 
Reach 3. 15 

Based on the potential for entrainment of razorback suckers in water diversions (Bureau 16 
of Reclamation 1996), diversions from the river could entrain flannelmouth sucker, but 17 
potential entrainment losses would be minimal.  There are relatively few diversions 18 
directly from the river segment of Reach 3, and the diversions are small relative to river 19 
flow. 20 

Changes in reservoir elevations associated with implementation of flow-related covered 21 
activities could result in the establishment of transitory segments of the Colorado River 22 
and Virgin River, when the reservoir pool is maintained at lower elevations that could be 23 
occupied by flannelmouth sucker.  These transitory river segments would be lost when 24 
the reservoir pool elevation is increased.  Over the term of the LCR MSCP, however, 25 
reservoir operations are expected to result in some low level of take. 26 

4.5.24.2 Effects of Non-Flow-Related Covered 27 
Activities 28 

Covered activities related to construction and maintenance of fish attraction structures 29 
and navigation structures and stocking of nonnative fish species may result in take of 30 
flannelmouth sucker in Reach 3.  Adverse effects of construction and maintenance 31 
activities on flannelmouth sucker would be temporary, generally occurring during the 32 
period of construction.  Construction and maintenance activities may temporarily 33 
increase turbidity and could cause sedimentation of spawning and rearing habitat.  34 
Sedimentation could suffocate eggs and larvae and temporarily reduce production and 35 
availability of food organisms.  Contaminants accidentally discharged or suspended with 36 
disturbed sediments could adversely affect survival, growth, and reproduction of 37 
flannelmouth sucker.  Although construction and maintenance activities could adversely 38 
affect the flannelmouth sucker and its habitat, the effects would be minimal.  39 
Implementation of these activities is expected to result in some low level of take over the 40 
term of the LCR MSCP. 41 
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In addition to construction and maintenance effects on habitat, implementation of all 1 
covered activities could cause direct mortality or cause fish to temporarily avoid using 2 
affected habitat during periods of disturbance.  Establishment of artificial habitat for 3 
nonnative fish species may result in take associated with increasing predation levels on 4 
flannelmouth sucker by increasing local predator density.   5 

Stocked nonnative species may prey on larvae and juvenile flannelmouth, compete for 6 
food organisms, or alter foodweb dynamics.  However, stocked rainbow trout are not 7 
expected to establish self-sustaining populations, and effects, relative to existing 8 
nonnative fish interactions, are expected to be minimal.  There will be a low level of take. 9 

As described in Section 4.2.2.3, implementation of ongoing non-flow-related covered 10 
activities are not expected to result in indirect effects on the flannelmouth sucker. 11 

4.5.24.3 Effects of LCR MSCP Implementation 12 

Construction-related activities associated with establishing and managing LCR MSCP–13 
created covered species habitat in Reach 3 may result in take of flannelmouth sucker.  14 
Adverse effects of habitat construction and maintenance activities on the flannelmouth 15 
sucker would be temporary, generally occurring during the period of construction.  16 
Habitat creation–related construction and maintenance activities may: 17 

 cause juvenile and adult fish to temporarily avoid using affected habitat; 18 

 increase turbidity and cause sedimentation of spawning and rearing habitat, which 19 
could suffocate eggs and larvae and temporarily reduce production and availability of 20 
food organisms; and 21 

 result in accidental discharge of contaminants or cause resuspension of contaminants 22 
from disturbed sediments that could adversely affect survival, growth, and 23 
reproduction of the flannelmouth sucker. 24 

Although construction and maintenance activities could adversely affect the flannelmouth 25 
sucker and its habitat in Reach 3, the extent of habitat disturbed would be small, the 26 
disturbance would be temporary, and the effects would be minimal. 27 

Control of competitor and predator species in created backwaters occupied by the 28 
flannelmouth sucker may also inadvertently capture, injure, or result in mortality of 29 
individual flannelmouth suckers.  Stocking razorback suckers into flannelmouth sucker 30 
habitat may result in hybridization, which may affect the flannelmouth population. 31 

Buhl and Hamilton (1996) found that mixtures of inorganics derived from irrigation 32 
activities may have an adverse effect on larval and juvenile bonytail and razorback sucker 33 
in the Green River.  Establishment and maintenance of LCR MSCP–created habitats, 34 
however, are not expected to increase contaminant concentrations above existing levels.  35 
Establishment and maintenance of LCR MSCP habitats are not expected to require 36 
pesticide use that could diminish habitat value for terrestrial species, so creation of 37 
habitat on agricultural lands would likely result in an overall decrease in contaminant 38 
concentrations or no net change for nonagricultural sites.  Runoff/return-flow from 39 
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habitat creation sites will be minimized to the greatest extent possible.  Contaminants 1 
associated with runoff from LCR MSCP habitats, therefore, are unlikely to adversely 2 
affect flannelmouth sucker. 3 

4.5.25 MacNeill’s Sootywing Skipper 4 

Implementation of covered activities and the LCR MSCP conservation measures could 5 
affect a substantial proportion of the extent of known MacNeill’s sootywing skipper 6 
habitat.  The degree to which changes in points of diversion would affect the future 7 
distribution and status of MacNeill’s sootywing skipper compared to existing conditions 8 
is uncertain.  The effects of covered activities on the distribution and status of the 9 
MacNeill’s sootywing skipper, however, are expected to be minimized over the term of 10 
the LCR MSCP because the effects of changes in points of diversion on moist soils 11 
required by the species will be gradual and commensurate with the creation of higher 12 
value replacement habitats.  The LCR MSCP Conservation Plan also includes 13 
conservation measures to avoid and minimize direct effects of implementing covered 14 
activities and the LCR MSCP on the MacNeill’s sootywing skipper and research to 15 
collect information necessary to direct future management of the species. 16 

4.5.25.1 Effects of Flow-Related Covered Activities 17 

Flow-related activities may result in take of the MacNeill’s sootywing skipper.  Changes 18 
in flow in Reaches 3 and 4 will result in the degradation or loss of 172 acres of adjoining 19 
patches of atriplex and honey mesquite land cover that provide MacNeill’s sootywing 20 
skipper habitat (Table 4-5).  Reductions in groundwater elevations are not expected to 21 
affect quail bush or honey mesquite plants used by the species.  Reduction in 22 
groundwater elevations, however, could be sufficient to degrade or eliminate the 23 
microhabitat conditions necessary to sustain the MacNeill’s sootywing skipper and that 24 
are maintained by high groundwater elevations.  As described in Section 4.2.2.3, effects 25 
of ongoing flow-related covered activities could contribute to a minimal and 26 
unquantifiable level of degradation of habitat over the term of the LCR MSCP. 27 

4.5.25.2 Effects of Non-Flow-Related Covered 28 
Activities 29 

Restoration-related covered activities will, to the extent practicable, avoid removal of 30 
MacNeill’s sootywing skipper habitat.  These activities, however, may result in some low 31 
level of disturbance or loss of habitat over the term of the LCR MSCP.  Restoration-32 
related activities associated with operation of equipment near existing populations may 33 
result in direct take of individuals.  Implementation of Federal non-flow-related covered 34 
activities addressed in the LCR MSCP BA, however, could result in the loss of up to 50 35 
acres of species habitat (Table 4-5).  As described in Section 4.2.2.3, implementation of 36 
ongoing non-flow-related covered activities are not expected to result in indirect effects 37 
on the MacNeill’s sootywing skipper. 38 
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4.5.25.3 Effects of LCR MSCP Implementation 1 

Habitat creation–related activities may result in take of the MacNeill’s sootywing 2 
skipper.  LCR MSCP habitat creation–related activities will avoid removal of MacNeill’s 3 
sootywing skipper habitat.  LCR MSCP activities related to establishment and 4 
management of created habitat, such as operation of vehicles and equipment, however, 5 
could result in mortality of individuals if they are present when such activities are 6 
undertaken.  It is likely that activities associated with the creation of MacNeill’s 7 
sootywing skipper habitat would result in such take because it will be desirable to locate 8 
created habitat adjacent to or near occupied habitat to facilitate use of the new habitat by 9 
MacNeill’s sootywing skippers. 10 

4.5.26 Sticky Buckwheat 11 

The sticky buckwheat is a rare annual plant, and its distribution is centered in the Muddy 12 
and Virgin River drainages, and regionally significant populations occur around the 13 
Overton Arm shoreline of Lake Mead, including some that are below the full-pool 14 
elevation (Niles et al. 1995, 1997; National Park Service 1999).  Non-flow-related 15 
covered activities and LCR MSCP implementation are not expected to result in take of 16 
the sticky buckwheat.  This species occurs in mixed Mojave desert scrub communities 17 
that are not expected to be affected by non-flow-related covered activities, and 18 
implementation of the LCR MSCP Conservation Plan will avoid effects on the species. 19 

The potential effects of implementing covered activities and LCR MSCP conservation 20 
measures on distribution and status of the sticky buckwheat are expected to be minor, 21 
only affecting plants that become established in transitory shoreline habitats that are 22 
created when Lake Mead reservoir elevations are below full pool and that are inundated 23 
when reservoir elevations subsequently rise. 24 

4.5.26.1 Effects of Flow-Related Covered Activities 25 

Implementation of flow-related covered activities may result in impacts on the sticky 26 
buckwheat.  The sticky buckwheat can establish on suitable soils that become exposed 27 
when the Lake Mead reservoir is below its full-pool elevation.  Changes in reservoir 28 
elevations associated with flow-related covered activities could result in some low level 29 
of impact on sticky buckwheat plants that have established below the full-pool elevation, 30 
when reservoir elevations rise to elevations that inundate plants. 31 

4.5.27 Threecorner Milkvetch 32 

The threecorner milkvetch is an annual plant whose distribution is limited, and, within 33 
and adjacent to the LCR MSCP planning area, it is rare and localized along the lower 34 
Muddy, Virgin, and Colorado Rivers.  Non-flow-related covered activities and LCR 35 
MSCP implementation are not to result in take of the threecorner milkvetch.  It is 36 
typically associated with creosote bush scrub, which is not expected to be affected by 37 



  Analysis of Impacts and Level of Take

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Habitat Conservation Plan 

 
4-81 

December 2004

J&S 00450.00

 

non-flow-related covered activities, and implementation of the LCR MSCP Conservation 1 
Plan will avoid effects on the species. 2 

The potential effects of implementing covered activities and LCR MSCP conservation 3 
measures on distribution and status of the threecorner milkvetch are expected to be 4 
minor, only affecting plants that become established in transitory shoreline habitats that 5 
are created when Lake Mead reservoir elevations are below full pool and that are 6 
inundated when reservoir elevations subsequently rise. 7 

4.5.27.1 Effects of Flow-Related Covered Activities 8 

Implementation of flow-related covered activities may result in impacts on the 9 
threecorner milkvetch.  The threecorner milkvetch can establish on suitable soils that 10 
become exposed when the Lake Mead reservoir is below its full-pool elevation.  Changes 11 
in reservoir elevations associated with implementation of flow-related covered activities 12 
could result in some low level of impact on threecorner milkvetch plants that have 13 
established below the full-pool elevation, when reservoir elevations rise to elevations that 14 
inundate plants. 15 

4.6 Impacts on Evaluation Species 16 

4.6.1 California Leaf-Nosed Bat 17 

The California leaf-nosed bat is a year-round resident in all reaches of the LCR.  It roosts 18 
in caves or mines close to riparian areas and forages near open water in all land cover 19 
types where insect prey are abundant.  Lowering of groundwater elevations could reduce 20 
the production and abundance of insect prey as a result of changes in the extent, 21 
frequency, and duration that surface water or moist soil surface conditions are present in 22 
patches of riparian land cover.  There is currently insufficient information to determine 23 
whether reduction in groundwater levels would reduce the abundance of insect prey 24 
species sufficiently to affect the California leaf-nosed bat.  Non-flow-related covered 25 
activities and LCR MSCP implementation are not expected to affect roost sites and, 26 
therefore, are not expected to result in take of the California leaf-nosed bat. 27 

4.6.2 Pale Townsend’s Big-Eared Bat 28 

The pale Townsend’s big-eared bat is a year-round resident along all reaches of the 29 
MSCP planning area (Hall 1946).  Maternity and day roosts are generally located in 30 
mines or caves; night roosts may be in buildings or other structures.  Lowering of 31 
groundwater elevations could reduce the production and abundance of insect prey as a 32 
result of changes in the extent, frequency, and duration that surface water or moist soil 33 
surface conditions are present in patches of riparian land cover.  There is currently 34 
insufficient information to determine whether reduction in groundwater levels would 35 
reduce the abundance of insect prey species sufficiently to affect the pale Townsend’s 36 
big-eared bat.  Non-flow-related covered activities and LCR MSCP implementation are 37 
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not expected to affect roost sites and, therefore, are not expected to result in take of the 1 
pale Townsend’s big-eared bat. 2 

4.6.3 Colorado River Toad 3 

The Colorado River toad is a semiaquatic amphibian associated with Sonoran desert 4 
habitats that was last observed in the LCR MSCP planning area in 1984 in Reach 4 on the 5 
Arizona side of the Cibola NWR.  Because the Colorado River toad is not present in the 6 
LCR MSCP planning area, implementation of flow-related covered activities, non-flow-7 
related covered activities, and the LCR MSCP will not result in take of the Colorado 8 
River toad. 9 

4.6.4 Lowland Leopard Frog 10 

The lowland leopard frog is not known to occur in the LCR MSCP planning area but does 11 
occur near the LCR MSCP planning area at the Bill Williams River NWR, approximately 12 
7 miles upstream from the Colorado River in Reach 3. 13 

Because the lowland leopard frog is not present in the LCR MSCP planning area, 14 
implementation of flow-related covered activities, non-flow-related covered activities, 15 
and the LCR MSCP will not result in take of the lowland leopard frog. 16 
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Chapter 5 1 

Conservation Plan 2 

5.1 Introduction 3 

This chapter presents the LCR MSCP Conservation Plan.  The Conservation Plan is a 4 
comprehensive plan to conserve, monitor, and manage populations and habitat of covered 5 
species.  The Conservation Plan is designed to address and meet the overall goals of the 6 
LCR MSCP (Section 1.2, “LCR MSCP Goal”).  The Conservation Plan provides 7 
conservation measures for covered species that address the effects of all non-Federal 8 
covered activities described in Chapter 2 of this HCP and all Federal covered activities 9 
described in the companion LCR MSCP BA. 10 

The LCR MSCP has adopted a habitat-based approach to the conservation of covered 11 
species.  The LCR MSCP established conservation goals to avoid, minimize, and fully 12 
mitigate impacts on all covered species and their habitat; contribute to the recovery of 13 
listed covered species; and reduce the likelihood for future listing of nonlisted covered 14 
species. 15 

Conservation measures are specific actions designed to achieve goals for covered species 16 
and research objectives for evaluation species.  Most conservation measures are directed 17 
toward creation of species habitat, maintenance of existing species habitat, and 18 
augmentation of species populations.  In some instances, additional species-specific 19 
conservation measures are required elements of the LCR MSCP to ensure achievement of 20 
the LCR MSCP goals.  The conservation plan is based on the best scientific information 21 
available.  Sources that were used to develop conservation measures included: 22 

 Final Southwestern Willow Flycatcher Recovery Plan (U.S. Fish and Wildlife 23 
Service 2002b), 24 

 Yuma Clapper Rail Recovery Plan (U.S. Fish and Wildlife Service 1983), 25 

 Bonytail (Gila elegans) Recovery Goals: Amendment and Supplement to the Bonytail 26 
Recovery Plan (U.S. Fish and Wildlife Service 2002c), 27 

 Razorback Sucker (Xyrauchen texanus) Recovery Goals: Amendment and 28 
Supplement to the Razorback Sucker Recovery Plan (U.S. Fish and Wildlife Service 29 
2002e), 30 

 Humpback Chub (Gila cypha) Recovery Goals: Amendment and Supplement to the 31 
Humpback Chub Recovery Plan (U.S. Fish and Wildlife Service 2002d). 32 
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 conservation recommendations presented in BOs (U.S. Fish and Wildlife Service 1 
1997, 2001), 2 

 state and Federal resource planning documents, 3 

 scientific literature, and 4 

 input from resource specialists. 5 

In accordance with the LCR MSCP adaptive management process (Section 5.12), as new 6 
information is learned through monitoring and research (Section 5.11) conducted under 7 
the LCR MSCP or by others, conservation measures may be modified or new 8 
conservation measures developed to better ensure the efficient and timely achievement of 9 
goals for covered species. 10 

5.2 Approach to Developing Conservation and 11 

Biological Goals 12 

5.2.1 Conservation Goals 13 

Three conservation goals were used to guide the LCR MSCP Conservation Plan.  These 14 
goals are consistent with the overall LCR MSCP goals (Chapter 1).  Conservation goals 15 
for each covered species are presented in Table 5-1.  One or more of the following 16 
conservation goals applies to each species. 17 

 Avoid, minimize, and fully mitigate adverse effects of covered activities and 18 
LCR MSCP implementation on the species.  This goal applies to all covered 19 
species that could be adversely affected by covered activities or LCR MSCP 20 
implementation.  This goal is consistent with the ESA section 10 incidental take 21 
regulations, which require that the Conservation Plan, to the maximum extent 22 
practicable, minimize and mitigate the impacts of the covered activities on covered 23 
species (50 C.F.R. §17.22(b)(2)(B)). 24 

 Contribute to recovery of listed species.  This goal applies to Federally listed 25 
species: 26 

 that depend on the aquatic, wetland, or riparian environments present in the LCR 27 
MSCP planning area and 28 

 for which implementation of the LCR MSCP is reasonably certain to measurably 29 
benefit the species. 30 

 Reduce the likelihood of future Federal listing of nonlisted species.  This goal 31 
applies to species that are not currently listed under the ESA: 32 

 that depend on the aquatic, wetland, or riparian environments present in the LCR 33 
MSCP planning area and 34 

 for which implementation of the LCR MSCP is reasonably certain to measurably 35 
benefit the species. 36 



Table 5-1.  LCR MSCP Conservation and Biological Goals for Covered Species Page 1 of 2 

Conservation Goals  

Covered Species 

Avoid, Minimize, and Fully 
Mitigate Adverse Effects of 

Covered Activities and 
LCR MSCP Implementation 

on Speciesa 

Contribute 
to Recovery 

of Listed 
Speciesb 

Reduce the 
Likelihood of 
Future Federal 

Listing of  
Nonlisted Speciesb Biological Goal 

Yuma clapper rail X X  Create and maintain 512 acres of species habitat. 

Southwestern willow 
flycatcher 

X X  Create and maintain 4,050 acres of species habitat. 

Desert tortoise (Mojave 
population) 

X   Protect 230 acres of unprotected occupied species habitat. 

Bonytail X X  Create and maintain 360 acres of species habitat and rear and release 
up to 620,000 juvenile bonytail along the LCR over the term of the 
LCR MSCP. 

Humpback chub X X  Provide $500,000 in funding to support existing species conservation 
programs. 

Razorback sucker X X  Create and maintain 360 acres of species habitat and rear and release 
up to 620,000 juvenile razorback sucker along the LCR over the 
term of the LCR MSCP. 

Western red bat  X   Create and maintain 765 acres of species roosting habitat. 

Western yellow bat X   Create and maintain 765 acres of species roosting habitat. 

Desert pocket mouse X   Fully restore occupied habitat that is disturbed as a result of 
implementing covered activities that create, restore, or maintain 
habitat. 

Colorado River cotton rat X   Create and maintain 125 acres of species habitat in Reaches 3 and 4. 

Yuma hispid cotton rat  X   Create and maintain 76 acres of species habitat in Reaches 6 and 7. 

Western least bittern X  X Create and maintain 512 acres of species habitat. 

California black rail X  X Create and maintain 130 acres of species habitat. 

Yellow-billed cuckoo X  X Create and maintain 4,050 acres of species habitat. 



Table 5-1.  Continued Page 2 of 2

Conservation Goals  

Covered Species 

Avoid, Minimize, and Fully 
Mitigate Adverse Effects of 

Covered Activities and 
LCR MSCP Implementation 

on Speciesa 

Contribute 
to Recovery 

of Listed 
Speciesb 

Reduce the 
Likelihood of 
Future Federal 

Listing of  
Nonlisted Speciesb Biological Goal 

Elf owl X  X Create and maintain 1,784 acres of species habitat in Reaches 3–5. 

Gilded flicker X  X Create and maintain 4,050 acres of species habitat in Reaches 3–7. 

Gila woodpecker X  X Create and maintain 1,702 acres of species habitat in Reaches 3–6. 

Vermilion flycatcher X  X Create and maintain 5,208 acres of species habitat. 

Arizona Bell’s vireo X   Create and maintain 2,983 acres of species habitat. 

Sonoran yellow warbler X  X Create and maintain 4,050 acres of species habitat. 

Summer tanager X  X Create and maintain 602 acres of species habitat. 

Flat-tailed horned lizard X   Protect 230 acres of unprotected occupied species habitat. 

Relict leopard frog X  X Provide $100,000 in funding to support existing species conservation 
programs. 

Flannelmouth sucker X  X Create and maintain 85 acres of species habitat in Reach 3 and 
provide $400,000 in funding to support existing species conservation 
programs. 

MacNeill’s sootywing 
skipper 

X   Create and maintain 222 acres of species habitat in Reaches 1–4. 

Sticky buckwheat X  X Provide $10,000 per year until 2030 to support sticky buckwheat and 
threecorner milkvetch conservation programs. 

Threecorner milkvetch X  X Provide $10,000 per year until 2030 to support threecorner 
milkvetch and sticky buckwheat conservation programs. 

Notes: 
a This goal applies to all species that could be adversely affected by covered activities or LCR MSCP implementation. 

 b This goal applies to species that depend on the aquatic, wetland, or riparian environments present in the LCR MSCP planning area, and for which 
implementation of the LCR MSCP is reasonably certain to measurably benefit the species. 
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For the first goal listed above, the LCR MSCP participants will undertake actions within 1 
their legal authority and jurisdiction to avoid or minimize habitat loss and will replace 2 
lost habitat for covered species that depend on the aquatic, wetland, and riparian 3 
environments present in the LCR MSCP planning area.  Conservation measures in the 4 
LCR MSCP Conservation Plan are designed to contribute to the recovery of five listed 5 
species and to reduce the likelihood for the future listing of 13 species.  The LCR MSCP 6 
also addresses nine covered species for which the only goal is to avoid, minimize, and 7 
fully mitigate the effects of covered activities.  The LCR MSCP Conservation Plan does 8 
not include conservation measures to contribute to the recovery of or help reduce the 9 
likelihood for future listing of nine of the covered species for the following reasons: 10 

 the species is not associated with the aquatic, wetland, or riparian land cover types 11 
that are the focus of the LCR MSCP (i.e., desert tortoise, flat-tailed horned lizard); 12 

 the ecology of the species, factors that are limiting to the species, and/or the species’ 13 
microhabitat requirements are not sufficiently understood to provide a reasonable 14 
expectation that conservation measures can be developed that will reduce the 15 
likelihood for future listing of the species (i.e., western red bat, western yellow bat, 16 
desert pocket mouse, Colorado River cotton rat, Yuma hispid cotton rat, and 17 
MacNeill’s sootywing skipper); 18 

 the extent of cottonwood-willow structural types created to provide habitat for the 19 
species is limited, and increasing the extent of creation of these cottonwood-willow 20 
structural types would reduce the extent of creation of cottonwood-willow structural 21 
types necessary to benefit other covered species (i.e., Arizona Bell’s vireo). 22 

5.2.2 Biological Goals 23 

Under its Five-Point Policy, USFWS recommends that the HCP identify biological goals 24 
and specifically states that “…the Services and HCP Applicants will clearly and 25 
consistently define the expected outcome, i.e., biological goal(s).”  (65 FR 106:35256, 26 
June 1, 2000).  Goals and conservation measures for LCR MSCP covered species are 27 
presented in this chapter.  These goals are consistent with the overall LCR MSCP goals 28 
(Chapter 1) and the conservation goals (Section 5.2.1).  The biological goals for covered 29 
species are presented in Table 5-1.  Species biological goals are quantitative, measurable, 30 
and are based primarily on the creation of new species habitat and augmentation of 31 
populations. 32 

The LCR MSCP has not established goals for the conservation of evaluation species.  33 
The LCR MSCP, however, identifies research that will be undertaken to determine the 34 
status, conservation needs, and feasibility of implementing conservation measures that 35 
would benefit evaluation species.  LCR MSCP goals will be developed for the evaluation 36 
species if they are proposed for coverage under the LCR MSCP in future years. 37 

5.2.3 Noncovered Species Benefits 38 

Creation of 5,940 acres of cottonwood-willow and 1,320 acres of honey mesquite land 39 
cover under the LCR MSCP is expected to benefit many other riparian-associated bird 40 
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species that are not covered under the LCR MSCP.  Table 5-2 lists some of the bird 1 
species that breed or migrate through the LCR MSCP planning area that are expected to 2 
substantially benefit from the creation of covered species habitats. 3 

Implementation of the LCR MSCP Conservation Plan is expected to improve the function 4 
of the LCR as stopover habitat for neotropical migrant birds during critical periods of 5 
migration movements and provide essential resting and foraging habitat for these 6 
riparian-associated species during migration.  The LCR is one of four primary avian 7 
migration corridors near the U.S.–Mexico border for neotropical birds that annually 8 
migrate from wintering habitats in Mexico and South America to breeding habitats in the 9 
United States and Canada.  Most migrant birds must stop periodically to rest and 10 
consume food and water.  Desert riparian habitats, such as the LCR, provide essential 11 
stopover sites for a high diversity of neotropical migrant birds, such as flycatchers, 12 
vireos, warblers, tanagers, and grosbeaks.  Because of its strategic location in an 13 
otherwise arid landscape, the LCR is especially important to a diversity of migrant bird 14 
species that breed in the western United States (Rosenberg et al. 1991; Riparian Habitat 15 
Joint Venture 2000).  For example, of the 12 wood warbler species on the USFWS 16 
Partners in Flight Watch List, nine species annually migrate through the LCR (U.S. Fish 17 
and Wildlife Service 1999). 18 

Maintaining critical stopover habitats has become recognized as an integral component in 19 
the conservation of neotropical tropical migrant birds species (Yong and Finch 2002).  20 
Within the LCR MSCP planning area, most of the native riparian vegetation that 21 
historically supported stopover habitat has been lost, and the remnant habitat is highly 22 
fragmented.  The creation of 7,260 acres of new cottonwood-willow- and honey 23 
mesquite–dominated land cover under the LCR MSCP is expected to provide substantial 24 
benefits to these species, substantially improving the existing condition of riparian sites 25 
along the LCR that are currently dominated by nonnative, invasive species, such as 26 
saltcedar (Tamarix spp.). 27 

In addition to providing habitat for the covered species and neotropical migrant birds, 28 
establishment of cottonwood-willow, honey mesquite, marsh, and backwater land cover 29 
types will also create native habitats for many other species of wildlife that inhabit the 30 
LCR.  Patches of created cottonwood-willow and honey mesquite land cover will 31 
provide: 32 

 habitat for several species of mammals, including rodents (which are prey for snakes, 33 
raptors, and mammalian predators), desert mule deer, desert cottontail, and ringtail;   34 

 foraging and nesting habitat for many native birds, including game birds (e.g., 35 
mourning dove and Gambel’s quail) and raptors (e.g., Cooper’s hawk, American 36 
kestrel, and red-tailed hawk); and  37 

 habitat for native reptiles, such as the tree lizard, gopher snake, common kingsnake, 38 
and western ground snake.      39 

Creation of 872 acres of marsh and backwater land cover types will provide habitat for 40 
many species of resident and migrant shorebirds (e.g., American avocet, western plover), 41 
wading birds (e.g., great blue heron, great egret), waterfowl, and other water birds.      42 

 43 
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Table 5-2.  Sensitive Noncovered Bird Species that Are Expected to Benefit from 1 
Implementation of the LCR MSCP Conservation Plan 2 

Species Likely to Benefit Breeding Likely to Benefit Migrants 

Abert’s towhee 
Pipilo aberti 

X  

Ash-throated flycatcher 
Myiarchus cinerascens 

X X 

American bittern  
Botaurus lentiginosus 

 X 

American kestrel  
Falco sparverius 

X  

Blue grosbeak  
Guiraca caerulea 

X X 

Brown-crested flycatcher  
Myiarchus tyrannulus 

X X 

Bullock's oriole  
Icterus bullockii 

X X 

Common nighthawk  
Chordeiles minor 

 X 

Common yellowthroat  
Geothrypis trichas 

 X 

Cooper’s hawk  
Accipiter cooperii 

X  

Greater roadrunner  
Geococcyx californianus 

X  

Great horned owl  
Bubo virginianus 

X  

Lesser nighthawk  
Chordeiles acutpennis 

X  

Long-eared owl  
Asio otus 

X  

Lucy’s warbler  
Vermivora luciae 

X X 

Phainopepla  
Phainopepla nitens 

X X 

Yellow-breasted chat  
Icteria virens 

X X 

 3 
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5.3 Approach to Conservation 1 

5.3.1 Conservation Measures 2 

The LCR MSCP includes the following types of conservation measures that, in 3 
combination, achieve the conservation and biological goals for regulatory compliance 4 
and contributing to species recovery stated in Section 5.2: 5 

 maintenance of an important portion of existing habitat for covered species in the 6 
LCR MSCP planning area, 7 

 creation of habitat to establish new habitat, including long-term management of 8 
created habitat to maintain and preserve ecological functions, 9 

 avoidance and minimization of impacts on covered species and their habitat resulting 10 
from covered activities and LCR MSCP implementation, 11 

 population enhancement measures that directly or indirectly increase abundance of 12 
covered species, and 13 

 monitoring and research necessary to assess and improve conservation measure 14 
effectiveness and adaptively manage implementation of the LCR MSCP 15 
Conservation Plan over time. 16 

The LCR MSCP Conservation Plan is designed to fully mitigate adverse effects on all 17 
covered species resulting from covered activities described in Chapter 2 and to meet the 18 
ESA section 10 standard to minimize and mitigate the impacts of the covered activities 19 
on covered species to the maximum extent practicable (50 C.F.R. §17.22(b)(2)(B)) 20 
(Section 5.9). 21 

5.3.2 Science Strategy 22 

The LCR MSCP is a multifaceted, long-range program to conserve covered species that 23 
depend on the aquatic, wetland, and riparian environments present in the LCR floodplain.  24 
In general, these species are rare, their habits and habitats are not well known, and 25 
experience in development and creation of their habitats and management of their 26 
populations is limited.  The LCR MSCP has used the best available scientific information 27 
to develop the LCR MSCP Conservation Plan and will use sound scientific principles and 28 
standards to implement the conservation measures. 29 

The LCR MSCP has a commitment to use scientific information, methods, principles, 30 
and standards to implement the LCR MSCP Conservation Plan throughout the term of the 31 
LCR MSCP.  This science-based strategy for implementing the LCR MSCP primarily 32 
applies to four major elements of the LCR MSCP Conservation Plan:  fish augmentation, 33 
habitat creation, monitoring and research, and adaptive management.  The LCR MSCP 34 
planning processes for implementing conservation measures will incorporate both 35 
internal and external science review. 36 
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Internal reviews will focus on cost effectiveness of techniques for implementing 1 
conservation measures, chronology of implementation, and interrelationships of LCR 2 
MSCP Conservation Plan components.  Internal reviews will consider: 3 

 the current knowledge of the ecology and life requirements of covered species,  4 

 knowledge gained through applied research undertaken by the LCR MSCP and 5 
others, and  6 

 the effectiveness of conservation measures and the status of the species and their 7 
habitats, including the results and progress of concurrent research, conservation, 8 
restoration, and recovery programs for LCR MSCP covered species undertaken 9 
elsewhere in the Colorado River Basin.   10 

External reviews will be conducted by recognized experts in the field of study or program 11 
under review.  The need for and timing of external review of specific elements of the 12 
LCR MSCP will be determined by the Program Manager, and the number of reviewers 13 
required will be determined by the complexity of the LCR MSCP element under review.   14 

Baseline conditions will be assessed before implementing conservation measures that 15 
create covered species habitats, augment populations, or other species-specific 16 
conservation measures (e.g., control brown-headed cowbirds to reduce the incidence of 17 
nest parasitism).  This assessment of baseline conditions will provide the basis for 18 
assessing the success of conservation measures.  Methods to implement conservation 19 
measures will be developed based on the best available scientific information, the 20 
efficacy of the methods will be monitored during implementation, and the effectiveness 21 
of the conservation measures will be monitored following implementation (Section 5.11, 22 
“Monitoring and Research”).  Ineffective measures will be evaluated and, if feasible, 23 
modified to improve their effectiveness.  Where conservation measures cannot be 24 
effectively modified, replacement conservation measures will be developed and 25 
implemented. 26 

5.4 Conservation Concepts 27 

5.4.1 Introduction 28 

This section describes the conservation concepts for achieving goals for covered species.  29 
These concepts include: 30 

 maintaining important existing habitat areas, 31 

 creating and maintaining new habitat for covered species, 32 

 augmenting populations of covered fish species,  33 

 supporting other programs to implement conservation measures to benefit covered 34 
species, and 35 

 timing of implementing conservation measures. 36 
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Implementation of the conservation concepts described in this section will serve to 1 
mitigate effects of covered activities and LCR MSCP implementation on covered species 2 
and to contribute to the recovery of some species.  The conservation concepts described 3 
in this section and the conservation measures described in Section 5.6, “General Species 4 
Conservation Measures,” Section 5.7, “Species-Specific Conservation Measures,” and 5 
Section 5.8, “Evaluation Species Conservation Measures,” will be implemented by the 6 
Program Manager.  A full description of the responsibilities of the Program Manager is 7 
presented in Chapter 6, “Governance and Implementation Structure.” 8 

5.4.2 Maintenance of Existing Habitat 9 

The existing distribution and abundance of many of the covered species in the LCR 10 
MSCP planning area depend on the extent, distribution, and quality of existing habitat, 11 
much of which is under Federal and state management.  Consequently, to ensure the 12 
continued existence of covered species in the LCR MSCP planning area and to allow for 13 
future increases in their abundance, it is important that existing habitat areas are 14 
maintained by implementing actions that will prevent the future degradation or loss of 15 
habitat. 16 

The LCR MSCP will contribute to maintaining the condition of a portion of important 17 
existing habitat for southwestern willow flycatcher, yellow-billed cuckoo, Yuma clapper 18 
rail, and California black rail within the LCR MSCP planning area.  Maintaining 19 
important existing habitat areas is necessary to help ensure the continued existence of 20 
these species in the LCR MSCP planning area.  Maintaining existing habitat will also 21 
help ensure the continued existence of source populations from which individuals will be 22 
available to colonize LCR MSCP–created habitats as they develop.  Maintenance of 23 
important existing habitat areas is part of the strategy to mitigate adverse effects of 24 
ongoing and future covered activities and to contribute to the recovery of these species.  25 
In addition, the existing habitat that is maintained under the LCR MSCP will provide 26 
significant benefits to other covered species that use riparian and marsh habitats.  The key 27 
elements of the LCR MSCP approach to maintain existing important habitat areas are 28 
described below. 29 

 The LCR MSCP will establish a $25 million fund contribution early in the term of 30 
the LCR MSCP in an interest-bearing account to be expended on assessing and 31 
implementing projects for maintaining existing habitat. 32 

 Habitat maintenance activities could occur anywhere within the LCR MSCP planning 33 
area and may be implemented through funding projects by any appropriate agency in 34 
the LCR MSCP planning area. 35 

 Habitat maintenance activities will be developed and implemented in cooperation 36 
with the managing agency for the property on which the activity will occur. 37 

 Selection of habitat maintenance activities funded by the LCR MSCP will be 38 
determined based on a set of detailed criteria to be developed by the LCR MSCP in 39 
conjunction with the USFWS.  Criteria will be designed to ensure the activities are 40 
consistent with the goal of habitat maintenance, goals for covered species, and 41 
overall goals of the LCR MSCP. 42 



Table 5-3.  Minimum Requirements for Achieving Covered Species Habitat Creation Goals Page 1 of 3 

Species 
Habitat Creation Goal 

(acres) 
Created Land Cover Type that 
will Provide Species Habitat 

Minimum Patch Size of 
Created Land Cover 

that will Provide 
Habitat (acres)a 

Threatened and Endangered Species   

Yuma clapper rail 512 Marsh with water depths no 
greater than 12 inches 

5b 

Southwestern willow 
flycatcher 

4,050 Cottonwood-willow types I–IV 
with moist surface soil 
conditions during the breeding 
season 

10c 

Desert tortoise 0 Not applicable  Not applicable 

Bonytail 360 Backwaters that contain the 
physical, chemical, and 
biological conditions required 
to support native LCR fishes in 
a healthy condition 

Not applicable 

Humpback chub 0 Not applicable Not applicable 

Razorback sucker 360 Backwaters that contain the 
physical, chemical, and 
biological conditions required 
to support native LCR fishes in 
a healthy condition 

Not applicable 

Other Covered Species 

Western red bat  
(roosting habitat) 

765 Combination of cottonwood-
willow types I and II and 
honey mesquite type III 

No minimum 
requirementd 

Western yellow bat 
(roosting habitat) 

765 Combination of cottonwood-
willow types I and II and 
honey mesquite type III 

No minimum 
requirementd 

Desert pocket mouse 0 Not applicable Not applicable 

Colorado River cotton rat 125 Marsh No minimum 
requirementd 

Yuma hispid cotton rat  76 Cottonwood-willow with a 
moist herbaceous understory 

No minimum 
requirementd 

Western least bittern 512 Marsh with water depths no 
greater than 12 inches 

No minimum 
requirementd 

California black rail 130 Marsh with water depths no 
greater than 1 inch 

5e 

Yellow-billed cuckoo 4,050 Cottonwood-willow types I–III 25f 

Elf owl 1,784 Combination of cottonwood-
willow types I and II and 
honey mesquite type III 

No minimum 
requirementd 



Table 5-3.  Continued Page 2 of 3

Species 
Habitat Creation Goal 

(acres) 
Created Land Cover Type that 
will Provide Species Habitat 

Minimum Patch Size of 
Created Land Cover 

that will Provide 
Habitat (acres)a 

Gilded flicker 4,050 Cottonwood-willow types I–III No minimum 
requirementd 

Gila woodpecker 1,702 Cottonwood-willow types I–IV 50g 

Vermilion flycatcher 5,208 Combination of cottonwood-
willow types I–IV and honey 
mesquite type III 

No minimum 
requirementd 

Arizona Bell’s vireo 2,983 Combination of cottonwood-
willow types III and IV and 
honey mesquite type III 

No minimum 
requirementd 

Sonoran yellow warbler 4,050 Cottonwood-willow types I–IV 2.5h 

Summer tanager 602 Cottonwood-willow types I 
and II 

No minimum 
requirementd 

Flat-tailed horned lizard 0 Not applicable Not applicable 

Relict leopard frog 0 Not applicable Not applicable 

Flannelmouth sucker 85 Backwaters that contain the 
physical, chemical, and 
biological conditions required 
to support native LCR fishes in 
a healthy condition 

Not applicable 

MacNeill’s sootywing 
skipper 

222 Honey mesquite type III 
created with quail bush to 
create honey mesquite–quail 
bush  

No minimum 
requirement 

Sticky buckwheat 0 Not applicable Not applicable 

Threecorner milkvetch 0 Not applicable Not applicable 

Note: Failure to achieve the minimum habitat creation requirements for each species could require 
implementation of remedial measures (see Section 5.12.3). 
Not applicable = Habitat will not be created for this species under the LCR MSCP Conservation Plan 
and minimum habitat patch size requirements do not apply, or, if habitat will be created for the species, 
patch size is not a constituent element of the species habitat.   

a Minimum extent of habitat patches that must be created to be considered species habitat.  It is the intent, 
however, of the LCR MSCP to create habitat in the largest patch sizes possible within the site specific 
constraints that are associated with conservation areas. 

b Minimum habitat patch size is based on research indicating that the density of Yuma clapper rail is 
independent of habitat patch size (Anderson and Ohmart 1985) and the subspecies will use relatively 
small patches of habitat.   Habitat will be created in patches as large as possible but will not be created 
in patches smaller than 5 acres.  Smaller patches are likely to support isolated nesting pairs and be 
within the range of habitat patch sizes used by the species for foraging and dispersal.  Larger patches 
would be expected to support multiple nesting pairs. 

c Minimum habitat patch size can vary widely (Sogge et al. 1997a; Spencer et al. 1996; Paradzick et al. 
2000; McKernan 1997; U.S. Fish and Wildlife Service 2001).  Saltcedar-dominated riparian vegetation 
at southwestern willow flycatcher breeding sites in the Grand Canyon  ranged from 1.48 to 2.22 acres 
(Sogge et al. 1997a).  The minimum habitat patch size was selected based on the assumption that up to a 
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total of 10 acres of habitat may be required to sustain a nesting pair, accounting for variances in habitat 
quality among sites and years and periodic loss of habitat to wildfire and other unforeseeable factors. 

d Minimum habitat patch size requirements for this species is not known or is not well understood.  To 
meet the minimum patch requirements for species for which minimum habitat patch size requirements 
are established, however, created cottonwood-willow and marsh land cover types will be created, at a 
minimum, in the following patch sizes: 

Minimum Extent to Be Created by  
Patch Size (acres) 

Land Cover Type 
Total Extent of Land Cover Type 

to Be Created (acres) 
50-acre 
patches 

25-acre 
patches 

10-acre 
patches 

5-acre 
patches 

Cottonwood-willow 5,940 1,702 2,348 1,890 0 

Marsh 512 0 0 0 512 

 
e The minimum patch size requirements for the California black rail in the LCR MSCP planning area is 

not known. Tecklin (1999), however, found that in the foothills of the central Sierra Nevada the species 
used marshes as small as 0.5 acre and 32% of occupied wetlands were less than 0.75 acre. Habitat will 
be created in patches as large as possible but will not be created in patches smaller than 5 acres.  
Smaller patches are likely to support one to several nesting pairs and be within the range of habitat 
patch sizes used by the species for foraging and dispersal.  Larger patches would be expected to support 
multiple nesting pairs.   

f Recent research along the LCR has found that the minimum nesting habitat patch size provided by 
cottonwood-willow forest for the yellow-billed cuckoo was 25 acres (Halterman pers. comm.).  Habitat 
will be created in patches as large as possible but will not be created in patches smaller than 25 acres, 
which at a minimum, is expected to provide suitable nesting habitat for 1–2 pairs.  Creation of larger 
patches are expected to provide sufficient habitat to support multiple nesting pairs. 

g Gila woodpeckers appear to need large blocks of woody riparian vegetation for nesting; isolated patches 
of woody riparian vegetation less than 49 acres do not support this species (Rosenberg et al. 1991). 

h Grinnell (1914) reported observing from one to four Sonoran yellow warbler singing males per 2.5 acres 
in cottonwood-willow stands along the LCR.  The smallest patches of cottonwood-willow land cover 
that will be created are 10 acres (to meet the minimum patch size requirement for the southwestern 
willow flycatcher) and, therefore, are expected to support several nesting pairs, with larger patches 
providing the capacity to support larger numbers of nesting pairs. 
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 General criteria that will be developed to select habitat maintenance projects to be 1 
funded under the LCR MSCP would include but are not be limited to, documented 2 
evidence that the: 3 

 habitat has degraded following approval of the LCR MSCP, 4 

 habitat can be improved to meet the same standards as described for covered 5 
species habitats to be created under the LCR MSCP Conservation Plan 6 
(Table 5-3), 7 

 extent of the habitat area encompassed by the project is sufficient to meet the 8 
needs of the covered species, 9 

 project is economically justified, and 10 

 cost sharing from the applicant is sufficient. 11 

Special consideration may be given to award grants for equipment and other items to 12 
support continuous maintenance programs on a broad scale. 13 

 The habitat maintenance fund would be administered by the Program Manager, 14 
primarily through award of grants to participating agencies.   15 

 Types of activities that could be conducted include construction of infrastructure for 16 
water delivery or movement; maintenance of marsh vegetation by burning, water 17 
delivery, and other means; maintenance of moist soil conditions in riparian land 18 
cover types (e.g., cottonwood-willow); dredging activities to create backwaters or 19 
backwater connection with the main river channel; removal or control of undesirable 20 
vegetation such as saltcedar and Arundo; and other appropriate means to maintain 21 
existing desirable habitat. 22 

5.4.3 Habitat Creation Concepts 23 

This section describes design concepts for creating cottonwood-willow, honey mesquite, 24 
marsh, and backwater land cover types to provide habitat for covered species.  Habitat 25 
creation involves the direct construction of habitat that results in new habitat at sites that 26 
do not presently support habitat (e.g., establishment of cottonwood-willow stands or 27 
marsh that provides habitat for covered species on existing agricultural lands).  Covered 28 
species habitat that will be established with creation of each land cover type is presented 29 
in Table 5-4. 30 
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Table 5-4.  Covered Species Habitat Provided by Creation of Cottonwood-Willow, Honey Mesquite III, 1 
Marsh, and Backwater Land Cover Types 2 

LCR MSCP-Created Land Cover Type 

Covered Species Cottonwood-Willow Honey Mesquite III Marsh Backwater 

Threatened and Endangered Species 

Yuma clapper rail   X  

Southwestern willow flycatcher X    

Bonytail    X 

Razorback sucker    X 

Other Covered Species 

Western red bat  X X   

Western yellow bat  X X   

Colorado River cotton rat    X  

Yuma hispid cotton rat  X    

Western least bittern   X  

California black rail   X  

Yellow-billed cuckoo X    

Elf owl X X   

Gilded flicker X    

Gila woodpecker X    

Vermilion flycatcher X X   

Arizona Bell’s vireo X X   

Sonoran yellow warbler X    

Summer tanager X    

Flannelmouth sucker    X 

MacNeill’s sootywing skipper  X   

Note: X = Habitat for covered species shown in the left column could be provided within portions of the 
created areas of the land cover types indicated.  See Sections 5.3 and 5.4 for more detailed information 
on the relationship between covered species habitat and land cover types. 

 3 

Habitat for covered species provided by created land cover types will serve to mitigate 4 
effects of covered activities and LCR MSCP implementation on covered species.  The 5 
created habitats and intended ecological functions to be provided by created habitats will 6 
be protected under the LCR MSCP.  In addition, LCR MSCP–created habitats will 7 
require implementation of long-term management measures to maintain or improve the 8 
intended ecological functions of the habitat and ensure covered species goals are 9 
achieved over the term of the LCR MSCP.  Management measures are expected to 10 
include such activities as implementation of irrigation schedules, fuel load reduction, and 11 
monitoring and removal of invasive nonnative flora and fauna. 12 



Table 5-5.  Extent of Covered Species Habitat That Will Be Provided with Creation of Land Cover Types Page 1 of 2 

Created Land Cover Type Species Habitat Provided by the Created Land Cover Type 
Create a total of 5,940 acres 
of cottonwood-willow 

Southwestern willow flycatcher: 
 2,700 acres will be created as cottonwood-willow types I–III with moist surface soil conditions during the breeding season 
 1,350 acres will be created as cottonwood-willow types I–IV with moist surface soil conditions during the breeding season 

 Western red bat: 
 175 acres will be created as cottonwood-willow types I and II to provide roosting habitata 

 Western yellow bat: 
 175 acres will be created as cottonwood-willow types I and II to provide roosting habitata 

 Yuma hispid cotton rat: 
 76 acres will be created in Reaches 6 and 7 that support a moist herbaceous understory, including openings in the canopy to 

allow for the establishment and growth of herbaceous vegetation 
 Yellow-billed cuckoo: 

 2,700 acres will be created as cottonwood-willow types I–III with moist surface soil conditions during the breeding season 
 1,350 acres will be created as cottonwood-willow types I–III 

 Elf owl: 
 600 acres will be created as cottonwood-willow types I and II in Reaches 3–5b 

 Gilded flicker: 
 4,050 acres will be created as cottonwood-willow types I–III in Reaches 3–7 

 Gila woodpecker: 
 1,702 acres will be created as cottonwood-willow types I–IV in Reaches 3–6 

 Vermilion flycatcher: 
 4,008 acres will be created as cottonwood-willow types I–IV 

 Arizona Bell’s vireo: 
 1,783 acres will be created as cottonwood-willow types III and IV 

 Sonoran yellow warbler: 
 4,050 acres will be created as cottonwood-willow types I–IV 

 Summer tanager: 
 602 acres will be created as cottonwood-willow types I and II 

Create a total of 1,320 acres 
of honey mesquite III 

Western (desert) red bat: 
 590 acres will be created to provide roosting habitata 

 Western yellow bat: 
 590 acres will be created to provide roosting habitata 

 Elf owl: 
 1,184 acres will be created in Reaches 3–5b 



Table 5-5.  Continued Page 2 of 2

Created Land Cover Type Species Habitat Provided by the Created Land Cover Type 
 Vermilion flycatcher: 

 1,200 acres will be created 
 Arizona Bell’s vireo: 

 1,200 acres will be created 
 MacNeill’s sootywing skipper: 

 222 acres will be created with quail bush to create the honey mesquite–quail bush edge required by this species near existing 
occupied habitat in Reaches 1–4 

Create a total of 512 acres of 
marsh 

Yuma clapper rail: 
 512 acres will be created with water depths no greater than 12 inches 

 Colorado River cotton rat: 
 125 acres will be created in Reaches 3 and 4 

 Western least bittern: 
 512 acres will be created with water depths no greater than 12 inches 

 California black rail: 
 130 acres will be created with water depths no greater than 1 inch in Reaches 5 and 6 

Create a total of 360 acres of 
backwater 

Bonytail: 
 360 acres will be created in Reaches 3–6 that achieve a rating of good based on the Holden et al. (1986) habitat rating system 

 Razorback sucker: 
 360 acres will be created in Reaches 3–6 that achieve a rating of good based on the Holden et al. (1986) habitat rating system 

 Flannelmouth sucker: 
 Up to 85 acres will be created in Reach 3 that achieve a rating of good based on the Holden et al. (1986) habitat rating system 

Notes: 
a Cottonwood-willow types I and II and honey-mesquite type III provide roosting habitat for this species.  The LCR MSCP Conservation Plan will 

provide a total of 765 acres of habitat for this species by creating a combination of 765 acres of cottonwood-willow types I and II and honey mesquite 
type III.  The quantity of each created land cover type presented in this table is for illustrative purposes only—the actual amount of each land cover type 
that will be created to provide habitat for this species will depend on a number of factors, including site availability and conditions for creating each of 
the land cover types.  For example, the habitat creation objective of 765 acres for this species could also be achieved by creating 100 acres of 
cottonwood-willow types I and II and 665 acres of honey mesquite type III.   

 b Cottonwood-willow types I and II and honey-mesquite type III provide elf owl habitat.  The LCR MSCP Conservation Plan will provide a total of 
1,784 acres of habitat for this species by creating a combination of 1,784 acres cottonwood-willow types I and II and honey mesquite type III.  The 
quantity of each created land cover type presented in this table is for illustrative purposes only—the actual amount of each land cover type that will be 
created to provide elf owl habitat will depend on a number of factors, including site availability and conditions for creating each of the land cover types. 
For example, the habitat creation objective of 1,784 acres for this species could also be achieved by creating 1000 acres of cottonwood-willow types I 
and II and 784 acres of honey mesquite type III. 



Figure 5-1
Hypothetical Distribution of Cottonwood-Willow Creation That Would Meet

Habitat Requirements for All Covered Species Associated with Cottonwood-Willow
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sizes shown in Table 5-3.
3. The distribution of habitat is speculative because conservation areas where habitat will be created 

have not yet been identified. Other combinations of cottonwood-willow creation by structural type 
and reach could also meet the habitat creation objectives of these ten species.

4. Assumes that all western red bat, western yellow bat, elf owl, and vermilion flycatcher habitat is 
restored as cottonwood-willow.  Restoration of honey mesquite Type III would also restore habitat 
for these species.
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Southwestern Willow Flycatcher
(4,050 acres, CW I-IV)

Yellow-Billed Cuckoo
(4,050 acres, CW I-III)

Sonoran Yellow Warbler
(4,050 acres, CW I-IV)

Summer Tanager
(602 acres, CW I-II)

Western Yellow Bat4

(765 acres, CW I-II)

Western Red Bat4

(765 acres, CW I-II)

Arizona Bell's Vireo
(2,983 acres, CW III-IV)

Vermilion Flycatcher4

(5,208 acres, CW I-IV)

Gilded Flicker
(4,050 acres, CW I-III)



 



Cottonwood-Willow Creation (5,940 acres)

Figure 5-2
Proportion of Created Cottonwood-Willow and Marsh

That Will Provide Habitat for Selected Covered Species
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Marsh Creation (512 acres)

California Black Rail
(130 acres in Reaches 5-6, with water 
depths no greater than 1 inch)
(a portion of the 512 acres for Yuma 
Clapper Rail and Western Least Bittern)

Yuma Clapper Rail and
Western Least Bittern

(512 acres in reaches 1 and 3-7,
with water depths no greater than

12 inches and in patches of
at least 5 acres) Colorado River Cotton Rat

(125 acres in Reaches 3-4 
in patches of at least 5 acres) 
(a portion of the 512 acres for Yuma 
Clapper Rail and Western Least Bittern)

All or a portion of this created/ 
restored Cottonwood-Willow 
will also provide habitat for:a

 • Elf owl
 • Gilded flicker
 • Vermillion flycatcher
 • Arizona Bell's vireo
 • Sonoran yellow warbler
 • Yuma hispid cotton rat

Additional cottonwood-willow 
that will be created to ensure that 
habitat creation objectives for 
each covered species are achieved 
over the term of the MSCP
(540 acres in patches of at least 
10 acres)

a The portion of created cottonwood-willow that will provide habitat for these species is 
dependent on the structure type of cottonwood-willow required by each species and 
the reaches in which the species occurs or is assumed to occur (Table 5-3).

Gila Woodpecker
(1,702 acres in patches of at least 50 acres)

(a portion of the 5,400 acres for 
Southwestern Willow Flycatcher and 

Yellow-Billed Cuckoo habitat)

Southwestern Willow Flycatcher
(1,350 acres, with moist soil in

patches of at least 10 acres)

Yellow-Billed Cuckoo
(1,350 acres, in patches

of at least 25 acres)

Southwestern Willow Flycatcher
and Yellow-Billed Cuckoo

(2,700 acres, with moist soil in
patches of at least 25 acres)
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To the extent practicable based on site conditions, cottonwood-willow, honey mesquite, 1 
marsh, and backwaters will be created in proximity to each other to recreate integrated 2 
mosaics of habitat that approximate the relationship among aquatic and terrestrial 3 
communities historically present along the LCR floodplain. 4 

The LCR MSCP will design and create the following amounts of each land cover type in 5 
a manner that will provide habitat for covered species that could be affected by covered 6 
activities and LCR MSCP implementation: 7 

 5,940 acres of cottonwood-willow, 8 

 1,320 acres of honey mesquite type III, 9 

 512 acres of marsh, and 10 

 360 acres of backwaters. 11 

The extent of each created land cover type and the extent of created habitat the land cover 12 
types will provide for each covered species are summarized in Table 5-5.  The minimum 13 
requirements for achieving habitat creation objectives for each species is presented in 14 
Table 5-3.  Created land cover types will be designed to provide the elements of each 15 
covered species habitat in sufficient quantities to fully mitigate effects of covered 16 
activities and LCR MSCP implementation.  Created land cover design and management 17 
requirements to provide habitat for each covered species are described in Section 5.7. 18 

Patches of created land cover, in most instances, will be designed and managed to 19 
provide habitat for more than one covered species.  Patches of land cover can support 20 
habitat for one or more covered species, although how each species may use the same 21 
patch of land cover may differ.  For example, habitat for one species may be supported by 22 
the upper layers of canopy in a stand of riparian land cover, while habitat for another 23 
species may be supported by the understory vegetation.  Therefore, affected habitat for 24 
more than one covered species can be replaced within the same footprint of created land 25 
cover, where the created land cover supports the habitat elements of each covered 26 
species.  Species for which habitat can be created within the same area of land (if 27 
elements of each species habitat are present and accessible to the species) are shown in 28 
Table 5-4 and illustrated on Figures 5-1 and 5-2 for cottonwood-willow and marsh land 29 
cover, respectively. 30 

LCR MSCP acquired lands on which land cover types are created to provide habitat for 31 
covered species will be located within designated LCR MSCP conservation areas under 32 
management of the Program Manager.  The selection, design, and management of LCR 33 
MSCP conservation areas are described in Section 5.5. 34 

The length of time that created habitats will be maintained under the LCR MSCP depends 35 
on the duration of the effects of the covered activities on covered species.  The LCR 36 
MSCP HCP is unlike many HCPs submitted to the USFWS under section 10 of the ESA.  37 
HCPs generally address development or other “footprint” projects where the covered 38 
activities result in permanent, irreversible loss of habitat.  In contrast, the LCR MSCP 39 
HCP includes both activities that would result in permanent loss of habitat and activities 40 
that would not.  This latter type of activity includes changes in points of diversion that 41 
would result in a decrease in the water surface elevation.  The decrease affects 42 
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groundwater levels and thereby affects habitat.  These changes in points of diversion are 1 
largely based on leases of water with specific time limits on the lease.  If the lease is not 2 
renewed, the water will revert to the original diversion point, restoring water elevations.  3 
This time limit would enable the habitat to recover once the lease was over.  Some 4 
diversions, however, may extend beyond the term of the LCR MSCP, and any habitat 5 
determined to be lost as a result of these diversions would be mitigated beyond the term 6 
of the LCR MSCP, as appropriate relative to the term of effects on habitat. 7 

The LCR MSCP commits to maintaining in perpetuity the habitat created to address 8 
permanent impacts of implementing the covered activities.  This commitment will be 9 
accomplished through a variety of management options, including transfer of purchased 10 
mitigation land to a Federal, state, or appropriate private entity for permanent 11 
management for wildlife values or creating habitat on existing protected lands.  12 
Agreement by the managing entity to maintain the habitat will be acquired or, if 13 
necessary, endowments for the maintenance of the properties will be provided within the 14 
LCR MSCP budget. 15 

5.4.3.1 Cottonwood-Willow 16 

Cottonwood-willow land cover will be created to provide the habitat elements for the 17 
covered species described in Table 5-5.  The LCR MSCP will replace 2,132 acres of 18 
cottonwood-willow that would be removed or could be degraded by non-flow-related and 19 
flow-related covered activities, respectively, with 5,940 acres of created and actively 20 
managed cottonwood-willow of higher quality than the affected land cover (Table 5-5).  21 
The vegetative composition of created cottonwood-willow land cover that provides 22 
habitat elements for the covered species will exceed the proportion of native plant species 23 
described in, and the vegetative structure will be consistent with, Anderson and Ohmart’s 24 
(1976, 1984a) vegetation classification types.  Cottonwood-willow land cover will be 25 
created in specific patches of land cover types, such as saltcedar and agricultural lands, 26 
that provide little or no habitat for cottonwood-willow-associated covered species 27 
(Table 3-9). 28 

It is likely that the vast majority of existing cottonwood-willow land cover that could be 29 
affected by covered activities is of low habitat quality relative to the quality of 30 
cottonwood-willow land cover that will be created by the LCR MSCP to replace the 31 
affected cottonwood-willow.  The vegetation mapping classification system used to 32 
assess impacts of the covered activities is based on Anderson and Ohmart (1976, 1984a).  33 
Under this system, as few as 10 percent of the trees in mapped patches of cottonwood-34 
willow land cover could be cottonwood trees, with the remaining trees usually being 35 
saltcedar.  Results of studies conducted by Anderson and Ohmart (1984a) along the LCR 36 
found that the diversity and abundance of wildlife tended to increase with increasing 37 
proportions of cottonwood and willow trees in riparian stands and to decrease as the 38 
proportion of saltcedar increased.  Through the active management of conservation areas, 39 
the LCR MSCP will seek to achieve high densities of cottonwood willow trees and to 40 
minimize the density of saltcedar, thereby achieving higher habitat quality than most 41 
existing stands. 42 
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To the extent practicable, cottonwood-willow will be created in large patches in 1 
conjunction with honey mesquite, Atriplex spp., and other native riparian species and 2 
with marsh and backwater vegetation to meet the habitat requirements of the covered 3 
species and to create an integrated mosaic of functional habitats.  In addition, creation of 4 
large patches of habitat will reduce the likelihood for cowbird nest parasitism on several 5 
covered bird species whose populations have declined and are now being affected by nest 6 
parasitism.  Creation of cottonwood-willow in patches suitable for these species will also 7 
meet the habitat patch requirements for other covered riparian-associated species. 8 

Depending on site-specific conditions, creation of cottonwood-willow stands may require 9 
creating canals and seasonally wet swales, creating some topographic diversity, and 10 
planting or seeding the site with cottonwoods, willows, honey mesquite, and other native 11 
riparian species, such as quail bush and saltbush.  It is anticipated that most created 12 
cottonwood-willow land cover would be flood irrigated.  After planting or seeding, 13 
removal of saltcedar and management of other invasive exotic species may be required.  14 
Created cottonwood-willow designed to provide southwestern willow flycatcher habitat 15 
will be specifically managed to ensure that moist surface soil, slow-moving water, or 16 
ponded water conditions are present during the breeding season to ensure the production 17 
of the flycatcher’s flying insect prey base.  Once established, each patch of created 18 
cottonwood-willow will be actively managed to maintain the patch attributes that are 19 
required habitat elements for the covered species (e.g., seral stages) for which the patch 20 
was intended to provide habitat.   21 

This creation approach is designed to create cottonwood-willow stands that exceed the 22 
habitat value of existing cottonwood-willow stands, by supporting a substantially: 23 

 greater density of cottonwood and willow trees than the 10 percent density of 24 
cottonwood and willow trees that can constitute cottonwood-willow land cover under 25 
the Anderson and Ohmart classification system (1984a), 26 

 greater diversity of plant species than are typically associated with existing stands, 27 

 greater abundance of insect prey production, and 28 

 greater structural diversity associated with creation of multiple layers of vegetation 29 
and seral stages, compared to most of the potentially affected patches of cottonwood-30 
willow land cover. 31 

In addition, creation of patches of honey mesquite in and adjacent to patches of 32 
cottonwood-willow will: 33 

 more closely approximate the distribution of riparian vegetation that was present 34 
along the historical gradient of the LCR floodplain and 35 

 is expected to support an abundance and diversity of insects associated with more 36 
natural habitats, thus, contributing to the availability of prey for southwestern willow 37 
flycatchers, yellow-billed cuckoos, and other covered insectivorous species. 38 

This approach to creating cottonwood-willow land cover will result in replacing affected 39 
existing cottonwood-willow land cover with land cover that, per unit area, will provide 40 
higher quality habitat for associated covered species than the affected cottonwood-41 
willow.  This approach is consistent with Anderson and Ohmart’s (1984b) observations 42 
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that, on a per acre basis, restoring a mix of cottonwood-willow and honey mesquite 1 
habitat generally can provide substantially higher habitat values for birds and other 2 
wildlife than the value provided by dense stands of saltcedar on dry sites. 3 

Major design elements for creating cottonwood-willow as habitat for the southwestern 4 
willow flycatcher, yellow-billed cuckoo, and other covered species include: 5 

 creating large blocks of cottonwood-willow forest necessary to provide yellow-billed 6 
cuckoo habitat interspersed with bands of honey mesquite established at higher site 7 
elevations; 8 

 excavating and supplying water to canals and shallow swales that dissect blocks of 9 
created forest to provide water and forest-edge conditions necessary to support 10 
southwestern willow flycatcher habitat, create the microrelief and soil moisture 11 
conditions necessary to support a diversity of understory plant species, and distribute 12 
irrigation water; 13 

 actively managing created forest to maintain the seral stages required by covered 14 
species; 15 

 irrigating to water and establish planted cottonwood-willow and mesquite seedlings 16 
(once stands have become established, ongoing maintenance of the native vegetation 17 
would include limiting establishment of saltcedar and other nonnative species to 18 
maintain habitat quality for associated covered species); and 19 

 periodically irrigating, when necessary, to prevent the buildup of salts in the soil. 20 

Successful creation of cottonwood-willow riparian forest requires that the physical 21 
processes that determine habitat structure and dynamics in riparian systems be mimicked 22 
as much as possible.  In suitable locations, this component of the creation will include 23 
mimicking overbank flooding using flood irrigation, in particular in the spring and early 24 
summer, but also later in the season to maintain a shallow groundwater table.  25 
Maintaining a shallow groundwater table will help maintain herbaceous understory 26 
vegetation as well as woody riparian vegetation.  Creation will also include seeding of 27 
cottonwoods and willows during the natural dispersal period or allowing for self-seeding.  28 
Following the establishment of vegetation, irrigation will continue as needed to maintain 29 
moist soil conditions during the breeding season in habitat created for southwestern 30 
willow flycatcher and to prevent the buildup of salts in the soil.  In addition, stands will 31 
be managed to maintain the seral stages required by the covered species and the essential 32 
habitat parameters and minimum habitat area requirements for the southwestern willow 33 
flycatcher, yellow-billed cuckoo, and other riparian-associated covered species.  34 
Monitoring and research through the adaptive management process will guide 35 
cottonwood-willow habitat management.  (Active management may include apical 36 
pruning, bole reduction, vegetative propagation via willow limb, and bole prostration in 37 
moist soil.) 38 

5.4.3.2 Honey Mesquite 39 

The LCR MSCP will replace 590 acres of honey mesquite land cover type III that 40 
provide habitat for the elf owl, vermilion flycatcher, and Arizona Bell’s vireo that would 41 
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be removed by non-flow-related activities, with 1,320 acres of created and actively 1 
managed honey mesquite type III.  The composition and structure of the created honey 2 
mesquite land cover will be consistent with Anderson and Ohmart’s (1976, 1984a) 3 
vegetation classification type III.  Honey mesquite will be created in conjunction with 4 
created cottonwood-willow and backwaters to form an integrated mosaic of habitats.  5 
Depending on site-specific conditions, honey mesquite may be created in small patches 6 
or as bands within created cottonwood-willow and adjacent to backwaters at suitable site 7 
elevations or as larger patches (e.g., greater than 50 acres) adjoining created or existing 8 
habitats.  Created honey mesquite would be designed to: 9 

 mimic the historical landscape patterns of plant communities along the LCR and to 10 
create an integrated mosaic of habitats; 11 

 create high-quality habitat for the elf owl, vermilion flycatcher, Arizona Bell’s vireo, 12 
and other neotropical migrants; and 13 

 provide an abundance and diversity of insects used as food by the southwestern 14 
willow flycatcher, yellow-billed cuckoo, other covered bird species and neotropical 15 
migrants, and covered bat species by replacing existing vegetation dominated 16 
primarily by nearly monotypic stands of saltcedar. 17 

Within the range of the MacNeill’s sootywing skipper (Reaches 1–4), honey mesquite 18 
will also be planted with quail bush to create the honey mesquite–quail bush interface 19 
that provides habitat for this species. 20 

It is anticipated that creation of large blocks of honey mesquite generally will require 21 
removing existing saltcedar-dominated stands of riparian vegetation, planting and 22 
irrigating honey mesquite seedlings, and seeding or planting native understory vegetation.  23 
Quail bush, saltbush, and other native riparian vegetation may also be planted along the 24 
perimeter of created honey mesquite where topography and soil conditions are suitable. 25 

5.4.3.3 Marsh 26 

The LCR MSCP will replace 243 acres of marsh that provide habitat for covered species 27 
and could be removed or degraded by non-flow-related and flow-related activities with 28 
512 acres of marsh that provide habitat for affected covered species.  Replacement marsh 29 
will be designed and managed to provide habitat for the Yuma clapper rail, California 30 
black rail, western least bittern, and Colorado River cotton rat (Table 5-5).  Replacement 31 
marsh will be provided by creating new marsh in locations with suitable soils and water 32 
availability.  Patches of new marsh will be created and designed and managed to provide 33 
an integrated mosaic of habitat for the Yuma clapper rail and California black rail.  34 
Creation of habitat for these species will also provide habitat for the western least bittern 35 
and Colorado River cotton rat.  Habitat creation activities could include, but not be 36 
limited to: 37 

 creating moist soil units vegetated with bulrush, with infrastructure that will allow 38 
water levels to be managed to depths required by the California black rail; 39 

 dredging and planting emergent vegetation in newly created backwaters and marsh 40 
components of LCR MSCP conservation areas; and 41 
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 restoring hydrologic conditions in existing degraded, non-functional marsh to create 1 
marsh that functions as habitat for covered species. 2 

Long-term management activities to maintain the created habitat could include burning, 3 
or applying other appropriate management measures, to remove dead mats of emergent 4 
vegetation to encourage growth of cattails and bulrush as the created marshes mature. 5 

5.4.3.4 Backwater 6 

The LCR MSCP will replace 399 acres of backwater and river channel that provide 7 
habitat for the bonytail, razorback sucker, and flannelmouth sucker that would be affected 8 
by flow-related activities, with 360 acres of created and actively managed connected and 9 
disconnected backwaters. 10 

The backwater creation concept would create backwaters to provide habitat for the 11 
razorback sucker and bonytail and to provide surface and groundwater hydrology in 12 
support of existing or created habitat for southwestern willow flycatcher, yellow-billed 13 
cuckoo, clapper rail, elf owl, and other covered species.  Disconnected backwaters 14 
isolated from nonnative fish communities in the river or reservoirs could provide habitat 15 
for a recruiting population of native fish, production facilities (grow-out or harvestable 16 
surplus of natural recruitment), and research facilities on habitat use and species 17 
interactions and would ultimately serve as refuges for these species.  Backwaters that are 18 
disconnected from the LCR channel are of considerably higher value to bonytail and 19 
razorback sucker than connected backwaters in the LCR and are the preferred type of 20 
backwater to achieve LCR MSCP conservation goals for these species.  (Fish reared 21 
under the LCR MSCP and stocked into these backwaters would count toward total 22 
augmentation numbers for bonytail [Section 5.7.4] and razorback sucker [Section 5.7.6].)  23 
Connected backwaters will be designed to provide the environmental conditions 24 
necessary to support adult or subadult razorback sucker, bonytail, and flannelmouth 25 
sucker.  Vegetation, substrate, depth, water quality, and continuity with the adjacent river 26 
or reservoir are important habitat elements for these species. 27 

Where possible, backwater creation will be combined with creation of riparian and marsh 28 
land cover types to provide a mosaic of land cover types.  Backwaters will be designed to 29 
provide for the establishment of bulrush and cattail along the edges.  Depending on the 30 
extent of marsh vegetation established at each site, breeding and/or dispersal habitat may 31 
be created for the Yuma clapper rail.  Backwater creation within or adjacent to existing or 32 
created patches of riparian vegetation provides the two major components of 33 
southwestern willow flycatcher breeding habitat—structure for nest site placement and 34 
standing water and saturated soils for production of insect prey.  Backwaters, integral to 35 
flycatcher breeding habitat, will be designed and managed to maintain standing water and 36 
moist soils during the southwestern willow flycatcher breeding season.  Where 37 
backwaters are created in or adjacent to extensive stands of riparian forest, they will also 38 
contribute to maintaining the humid microclimate conditions required by nesting yellow-39 
billed cuckoos. 40 
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5.4.4 Fish Augmentation Strategies 1 

In addition to replacing covered fish species habitat affected by covered activities, the 2 
LCR MSCP will rear and stock fish to augment the existing population of razorback 3 
sucker and bonytail in the LCR.  To offset any potential take of razorback sucker and 4 
bonytail, the LCR MSCP commits to providing the level of funding necessary to produce: 5 

 up to 660,000 subadult razorback suckers (at least 300 millimeters [mm] in length) 6 
and 7 

 up to 620,000 bonytail (at least 300 mm in length). 8 

These augmentations will be structured as described in Sections 5.7.4.2 and 5.7.6.2.  9 
Funds not used for production of fish will be used for other management activities that 10 
will benefit the populations of both species. 11 

Existing fish rearing capacity and aquacultural techniques may initially be insufficient to 12 
meet the augmentation objectives described above.  Accordingly, in the initial years of 13 
LCR MSCP implementation, the LCR MSCP will: 14 

 monitor the response of razorback suckers to previous augmentations and stock the 15 
numbers of razorback sucker that can be produced up to the amounts described 16 
above; 17 

 assess the efficacy of existing or proposed bonytail production programs and 18 
facilities and develop the methods required to produce and rear the fish; 19 

 increase rearing capacity, if necessary, in cooperation among AGFD, CDFG, 20 
NDOW, USFWS, and other LCR MSCP participants, or fish may be acquired from 21 
other sources; and 22 

 construct, in the context of the integrated landscape mosaic, a “pilot project” for 23 
isolated backwaters that can be used for recruiting populations, grow-out facilities, or 24 
research within the LCR MSCP planning area. 25 

The LCR MSCP will also monitor fish response to augmentations and conduct adaptive 26 
management experiments to collect information necessary to evaluate and adaptively 27 
manage implementation to better ensure species goals are achieved.  Specific activities 28 
related to augmentation of the bonytail and razorback sucker are presented in Sections 29 
5.7.4.2 and 5.7.6.2, respectively. 30 

5.4.5 Other Conservation Strategies 31 

5.4.5.1 Contribute to Ongoing Conservation 32 
Programs 33 

The LCR MSCP will contribute up to $1.25 million to entities charged with ongoing 34 
programs to conserve LCR MSCP covered species within and outside of the LCR MSCP 35 
planning area.  Funding will be provided only to implement species conservation 36 
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activities that have been identified to contribute to the conservation of the species and for 1 
which other funding is not available.  Covered species for which the LCR MSCP will 2 
fund conservation measures through other ongoing programs include the relict leopard 3 
frog, humpback chub, flannelmouth sucker, sticky buckwheat, and threecorner milkvetch.  4 
Specific LCR MSCP funding levels for conservation of these species are described in 5 
Section 5.7, “Species-Specific Conservation Measures.” 6 

5.4.5.2 Covered Species Population Enhancement 7 

Species-specific population enhancement conservation measures are designed to address 8 
species conservation needs that cannot be addressed through maintenance of existing 9 
habitat or creation of habitat.  Examples of population enhancement measures include 10 
collecting wild fish spawn, raising brood and young fish at hatcheries and rearing ponds, 11 
and releasing them into the river and backwaters; controlling piscivorous fish and 12 
nonnative amphibians in advance of releases into created backwaters; placing nest boxes 13 
in created cottonwood-willow land cover to increase nesting success for cavity-nesting 14 
species; and controlling brown-headed cowbirds to reduce adverse effects of nest 15 
parasitism on covered species.  Specific descriptions of population enhancement 16 
conservation measures are presented in Section 5.6.2, “Monitoring and Research 17 
Measures,” and Section 5.7, “Species-Specific Conservation Measures.” 18 

5.4.5.3 Protection of Existing Habitat 19 

As described in Section 5.4.3, the habitat conservation element of the LCR MSCP 20 
Conservation Plan is directed toward creating new covered species habitats to replace 21 
affected habitats and contribute to the recovery of covered species.  Under specific 22 
circumstances, however, existing unprotected covered species habitats may be acquired, 23 
protected, and managed under the LCR MSCP to prevent their future loss or degradation.  24 
If existing habitat is protected under the LCR MSCP, the extent of the protected covered 25 
species habitat will be credited in lieu of an equal amount of the applicable covered 26 
species habitat to be created under the LCR MSCP Conservation Plan (e.g., if 100 acres 27 
of existing southwestern willow flycatcher habitat are acquired and protected, 100 fewer 28 
acres would be created than is identified in the LCR MSCP Conservation Plan).  For 29 
existing unprotected habitat to be protected and managed under the LCR MSCP, the 30 
Program Manager will evaluate each identified property on a case-by-case basis in 31 
accordance to the following criteria and procedures: 32 

1. The habitat area must be clearly in imminent danger of being permanently lost, or in 33 
danger of significant long-term degradation, as a result of on-the-ground 34 
development activities or other irreversible activities.  The Program Manager will 35 
complete an analysis of threats to the habitat area and demonstrate why the habitat 36 
area is in imminent danger of being lost. 37 

2. The habitat area should be on private or other lands under a status that provides no or 38 
limited protection for resource values.   39 

3. At the time of consideration, the habitat area must provide habitat as defined in 40 
Table 5-3 of the LCR MSCP Conservation Plan for one or more covered species. 41 
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4. The value of the habitat will be documented as part of the evaluation of the property 1 
before acquisition is proposed.  This evaluation will include an assessment of the 2 
habitat area relative to requirements for covered species habitats that will be created 3 
under the LCR MSCP Conservation Plan.  Existing habitat areas must meet the same 4 
standards as described for covered species habitats to be created under the LCR 5 
MSCP Conservation Plan (Table 5-3).  These standards include, but are not limited 6 
to, size of the habitat, vegetative structure, location within the planning area, need for 7 
buffer areas to protect the habitat from offsite disturbances, and certainty of water 8 
availability to support the habitat in the future. 9 

5. The acquisition of the property must be economically justifiable within the budget of 10 
the LCR MSCP.  Further, the costs of managing and maintaining the property as 11 
covered species habitat over the term of the LCR MSCP must also be within the 12 
budgeted range of such costs for LCR MSCP–created habitats. 13 

6. The USFWS, Program Manager, and LCR MSCP Steering Committee must agree 14 
that the acquisition is appropriate to contribute to meeting the mitigation 15 
responsibilities of the LCR MSCP. 16 

7. Once the identified property is acquired, the extent of habitat area credited as LCR 17 
MSCP habitat must be maintained to continue to provide at least that extent of habitat 18 
over time.  If it is destroyed or degraded, for any reason, replacement of the habitat is 19 
required under the same conditions as for replacement of created habitats that are 20 
lost. 21 

5.4.5.4 Avoidance and Minimization of Impacts 22 

The LCR MSCP includes measures to avoid and minimize impacts of implementing 23 
covered activities and the LCR MSCP Conservation Plan on covered and evaluation 24 
species.  Examples of such measures include avoiding declines in groundwater and 25 
surface water elevations by installing infrastructure to maintain water elevations and 26 
designing LCR MSCP–created habitats to avoid removal of cottonwood-willow land 27 
cover and southwestern willow flycatcher habitat.  Specific descriptions of avoidance and 28 
minimization conservation measures are presented in Section 5.6.1, “Avoidance and 29 
Minimization Measures,” and Section 5.7, “Species-Specific Conservation Measures.” 30 

5.5 Conservation Area Site Selection, Design, and 31 

Management 32 

The selection, design, and management of a system of conservation areas are central 33 
elements of the LCR MSCP for creating habitat for covered species and achieving 34 
conservation goals for LCR MSCP species.  Conservation areas are lands on which land 35 
cover types will be created to establish new habitat for covered species to mitigate 36 
impacts of covered activities and LCR MSCP implementation on existing habitat for 37 
covered species.  Once established, conservation areas will be maintained and managed 38 
to ensure continued habitat persistence and function. 39 
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The Program Manager is responsible for initially evaluating and selecting conservation 1 
areas, developing conservation area designs, and developing conservation area 2 
management plans.  Because conservation areas have not yet been identified, site-specific 3 
habitat creation design and management criteria (e.g., need for and configuration of 4 
buffers) will necessarily be developed and applied within the guidelines described in this 5 
section as each conservation area is identified.  Technical subcommittees or workgroups 6 
established by the LCR MSCP Steering Committee may participate in the selection and 7 
design of and management planning for conservation areas and all conservation area 8 
designs and management plans will be reviewed by USFWS before they are 9 
implemented. 10 

5.5.1 Conservation Area Site Selection 11 

The LCR MSCP will create 8,132 acres of habitat for covered species.  The LCR MSCP 12 
will select conservation areas in which to create habitat from: 13 

 among 30 potentially suitable habitat creation sites that have been initially identified, 14 
surveyed, and evaluated by the LCR MSCP (Ogden Environmental and Energy 15 
Services 1999; CH2M Hill 1999; SWCA Environmental Consultants 2000; Inter-16 
Agency Team 1999, 2000a, 2000b, 2000c; SAIC/Jones & Stokes 2001); 17 

 available agricultural lands; and 18 

 other undeveloped lands. 19 

Approximately 37,500 acres are present in the 30 initially identified conservation areas 20 
(Table 5-6, Figure 5-3), and approximately 270,500 acres of agricultural lands are present 21 
in the LCR MSCP planning area (Table 5-7).  Consequently, sufficient suitable sites 22 
would be available to the LCR MSCP to successfully create the 8,132 acres of habitat 23 
(representing approximately 3 percent of the lands identified in Tables 5-6 and 5-7) 24 
required to achieve goals for covered species. 25 

Table 5-6 lists the initially identified conservation areas.  These areas are not likely to be 26 
the only conservation areas.  As additional information is gathered regarding other 27 
conservation areas, more sites may be added to the list of conservation areas, using the 28 
site-selection criteria described below. 29 

The process for selecting conservation areas will involve application of site-selection 30 
criteria and will require collection of sufficient information to properly evaluate the 31 
potential for the successful creation of habitat before conservation areas are acquired.  It 32 
is the intent of the LCR MSCP to create habitats in locations and patch sizes that will best 33 
meet the conservation needs of the covered species and to manage those habitats in a 34 
manner that will meet species seasonal habitat requirements, within the constraints 35 
associated with land availability.  Conservation site-selection criteria will include: 36 

 presence of and proximity to existing occupied covered species habitats, 37 

 suitability of site conditions for creating habitat for specific species (e.g., appropriate 38 
soils, availability of water for irrigation), 39 
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Hualapai Wilderness Riparian 
Restoration GC 243–260 T 60 0 0 60 0 

Hualapai Lost Creek Riparian 
Improvement GC 247 T 2 1 0 0 0 

Lake Mead Riparian Restorationd 418–343 F 500 0 0 500 0 

Lake Mohave Riparian Restoratione 326–278 F 200 ND ND ND ND 

Backwaters and Sloughs I 266–264 S 450 100 250 0 50 

Cimarron Agricultural Conversion 254–253.3 T 97 97 0 0 0 

Long Lake  254–252 T 570 0 0 562 0 

Piute Wash Restoration 251.5 T 630 20 200 0 0 

Twin Lakes 251–249 T 165 150 0 0 0 

Section 33 Agricultural Conversion 250.5 T 150 150 0 0 0 

Section 20 Riparian and Native Fish 
Restoration 243–244 T 1,326 0 0 1,226 0 

Chemehuevi Rearing Pond Cove 
Enhancements 216–208.5 T 54 ND ND ND ND 

Chemehuevi Wilderness Riparian 
Restoration 212.5–208.5 T 124 124 0 0 0 

Chemehuevi Agricultural Conversion Chem Res T 40 40 0 0 0 

Chemehuevi Desert Wash Revegetation Chem Res T 100 ND ND ND ND 

'Ahakhav Tribal Preserve 175–169 T 1,010 280 530 0 0 

Mohave and Deer Tail Backwaters 169–166 T 800 170 540 0 0 

A7 Backwater 121–117 S 1,560 670 590 0 0 

A10 Backwater 115–114 F 220 110 80 0 0 

Swendt Slough 111–110 F 235 50 160 0 0 

Cibola Valley Irrigation and Drainage 
District  110–107 P 1,030 515 515 0 0 

BLM Agricultural Leases within PVID 107–102 F 2,200 2,110 60 0 0 

Cibola Meander, Arizona Side 104.5–101.5 P 1,040 700 300 0 0 

Palo Verde Oxbow Enhancement  102–100 P,F 1,560 620 20 0 0 

Sempre Property Land Acquisition 113–96.5 P 17,000 ND ND ND 0 

Cibola Restoration Concepts 96–88 R,F 230 70 110 0 0 

Laguna Old Channel Restoration 49–43 S 1,425 770 420 0 0 
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Yuma East Wetlands Pilot Project 34.2–30.8 S,T,F,P 1,305 580 0 0 0 

Cocopah Tribal Enhancement Proposal 27–9 T 1,223 0 0 1,223 0 

Limitrophe BLM Habitat Restoration 8–0 F 770 740 20 0 0 

Total   37,526 7,917 3,795 3,571 50 

Notes: 
ND = no data available 
GC = Grand Canyon 
Chem Res = Chemehuevi Indian Reservation 
BLM = Bureau of Land Management 

a Ownership Status Symbols: 
F = Federal (non refuge) 
R = national wildlife refuge 
S = state 
T = tribal 
P = private 

b The total extent of potential conservation areas may include land cover types (e.g., developed lands and 
desert scrub) that are not suitable for creation of covered species habitat.  Consequently, the total extent of 
created habitat may be less than the total extent of the conservation area. 

c The design for the specific composition of this created riparian land cover has not yet been developed.  
Land cover types could include cottonwood-willow, honey mesquite, arrowweed, atriplex, and other 
riparian land cover types. 

d Habitat created in this potential conservation area would be in addition to the Federal covered activities 
described in the LCR MSCP BA that will also restore habitat at Lake Mead.   

e  Habitat created in this potential conservation area would be in addition to the Federal covered activities 
described in the LCR MSCP BA that will also restore habitat at Lake Mohave.  

 



Table 5-7.  Agricultural Land by River Reach and Landowner Category 

River Reacha Owner Category Agricultural Land (acres) 

Reach 3 Federal/state refuge 222 
 Tribal 11,510 
 Private 5,789 
 Not identifiedb 0 
 Total 19,159 
Reach 4 Federal/state refuge 1,551 
 Other Federal/state  8,874 
 Tribal 78,061 
 Private 81,118 
 Not identifiedb 0 
 Total 169,604 
Reach 5 Federal/state refuge 256 
 Other Federal/state  4 
 Total 260 
Reach 6 Federal/state refuge 65 
 Other Federal/state  3,314 
 Tribal 7,292 
 Private 25,207 
 Not identifiedb 908 
 Total 36,786 
Reach 7 Other Federal/state  1,847 
 Tribal 883 
 Private 41,943 
 Not identifiedb 32 
 Total 44,705 
All Reaches Federal/state refuge 2,096 
 Other Federal/state  15,677 
 Tribal 97,745 
 Private 154,057 
 Not identifiedb 940 
 Grand total 270,514 

Note: Land cover type areas in this table do not match exactly with areas in Table 3-9 
because when the land ownership database was combined with the land cover type 
databases, small sliver polygons were created that could not be assigned to any land 
cover type. 

a No Lower Colorado River Accounting System agricultural landowner data are 
available for Reaches 1 and 2. 

b No landowner data is available; however landowners could include any of the other 
landowner categories. 

Sources:  Bureau of Reclamation 1997 (supplemented in 2002), 2001a. 
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 available requisite infrastructure (e.g., access roads, irrigation-related infrastructure), 1 

 relative suitability for achieving multiple creation objectives through an integrated 2 
mosaic of habitat types, 3 

 likelihood for mosquitoes produced on a site to become a vector control or nuisance 4 
problem based on proximity to urban areas and mosquito production potential, 5 

 cost of land acquisition (e.g., fee title, conservation easement, lease), 6 

 timing of land availability relative to the need for implementing habitat creation 7 
measures, 8 

 consideration of zoning and general plan designations, 9 

 relative cost of implementing and maintaining created habitat, and 10 

 availability and cost of water to meet creation and maintenance requirements. 11 

5.5.2 Conservation Area Design Concepts 12 

Once the location of conservation areas is determined based on the site-selection criteria, 13 
a conservation area design plan will be developed specific to the conservation area to 14 
meet covered species’ needs.  The conservation area design plans will incorporate created 15 
habitat, existing habitat if present, and, if necessary, buffer areas to protect conservation 16 
area habitats from activities on adjacent lands that could degrade LCR MSCP habitats.  17 
Important conservation area design concepts that will guide implementation of the habitat 18 
creation element of the LCR MSCP are described below. 19 

1. Habitat will be created in patches equal to or greater than the patch sizes required to 20 
support sustainable occupancy of the target-covered species. 21 

2. LCR MSCP conservation areas will be designed to create an integrated mosaic of 22 
vegetation to approximate the historical juxtaposition of communities along the LCR.  23 
Examples of how this may be accomplished include: 24 

a. approximating the historical floodplain community by establishing an integrated 25 
mosaic of patches of cottonwood-willow, honey mesquite, Atriplex spp., other 26 
native riparian species, and backwater and emergent vegetation and 27 

b. creating habitat in locations where, in combination with existing adjacent habitat, 28 
habitat mosaics are created or enhanced. 29 

3. Created habitat for species with limited distribution along the LCR and with limited 30 
ability to move among habitat patches along the LCR will be located near known 31 
populations to facilitate future occupancy of created habitats. 32 

4. To create large patches of habitat that will be more likely to support high numbers of 33 
associated covered species, priority will be given to creating habitat near existing 34 
habitats. 35 

5. To the extent consistent with the conservation area site-selection criteria, preference 36 
will be accorded to locating created habitat on Federal, state, and tribal lands.  If 37 
suitable public lands are not available, private land will be considered on the 38 
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principle of willing seller or lessor.  Preference will also be given to the acquisition 1 
of large tracts to facilitate the creation of large patches of habitat. 2 

6. Management of conservation areas includes a commitment to: 3 

a. reduce the risk of the loss of created habitat to wildfire by providing resources to 4 
suppress wildfires (e.g., contributing to and integrating with local, state, and 5 
Federal agency fire management plans), 6 

b. design conservation areas to contain wildfire and facilitate rapid response to 7 
suppress fires (e.g., fire management plans will be an element of each 8 
conservation area management plan), and 9 

c. implement land management and habitat creation measures in conservation areas 10 
to support the reestablishment of native vegetation that is lost to wildfire. 11 

7. Conservation areas will, as needed, incorporate buffer areas to minimize the potential 12 
effects of wildfire, existing land uses, and other activities that may be associated with 13 
adjacent lands that could adversely affect the ecological functions associated with 14 
created habitats.  Conservation areas will be designed to minimize the need for 15 
buffers by locating, juxtaposing, and managing created habitats in a manner that will 16 
minimize the effect of activities/events that may occur on adjacent lands.  The need 17 
for buffer lands will be determined based on the site-specific needs identified for 18 
each conservation area.  Lands acquired and designated as buffers for conservation 19 
areas will not be lands that are created as covered species habitat.  To avoid potential 20 
impacts to aircraft from increases in bird populations, the conservation measures 21 
would be implemented consistent with Federal Aviation Administration (FAA) 22 
Guidelines. 23 

8. Conservation areas will be located and designed to incorporate, to the greatest extent 24 
practicable, existing infrastructure and to minimize the need for construction of new 25 
infrastructure required for establishment and management of habitats.  The extent of 26 
land required for new infrastructure to manage conservation areas will be based on 27 
site-specific needs identified for each conservation area, and lands required for new 28 
infrastructure will be in addition to lands used to create covered species habitat. 29 

9. Design and management of conservation areas will be coordinated with appropriate 30 
local health officials to incorporate, to the extent practicable, design and management 31 
concepts to help reduce the likelihood that conservation areas could produce 32 
mosquitoes in numbers that could cause public health or nuisance concerns.  Access 33 
to conservation areas will be provided to mosquito abatement district officials to 34 
monitor mosquito populations. 35 

5.5.3 Conservation Area Management 36 

A management plan will be developed and implemented for each conservation area.  37 
Major elements addressed by the management plans should include: 38 

 habitat objectives for the conservation area, 39 

 monitoring requirements, 40 

 fire management, 41 
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 predator/competitor management, 1 

 vegetation management, 2 

 infrastructure maintenance, 3 

 permitted uses, and 4 

 water management. 5 

It is anticipated that conservation area management plans will need to be periodically 6 
revised to reflect new information that is collected through monitoring and research 7 
(Section 5.11). 8 

5.5.4 Conservation Area Mainstream Water Use 9 

and Management 10 

The purpose of this section is to identify and briefly describe the anticipated mainstream 11 
water uses associated with implementation of LCR MSCP habitat conservation and 12 
creation activities.  These potential water uses are a critical element of the proposed 13 
conservation measures.  As has been discussed previously, the specific habitat creation 14 
and conservation sites have not yet been identified.  However, there are approximately 15 
36,500 acres within sites that have been preliminarily identified, surveyed, and evaluated 16 
and are potentially suitable for habitat creation (Section 5.5.1) under the LCR MSCP. 17 

It is generally anticipated that most, if not all, of the sites will require permanent or 18 
periodic applications of mainstream water to enhance and maintain the desired habitat 19 
conditions and promote species conservation benefits.  Most sites will require water 20 
during the habitat creation project construction and development periods.  Once the 21 
habitat has been established, mainstream water use on the site would generally be 22 
determined by annual irrigation needs for trees and ground covers, seasonal moist-soil 23 
creation, maintenance of open water and marsh areas, and other management needs as 24 
identified.  Generally, mainstream water will be required over the 50-year term of the 25 
LCR MSCP. 26 

This section of the LCR MSCP is not intended to distinguish the legal or entitlement 27 
aspects related to the proposed types of mainstream water use associated with the habitat 28 
creation, maintenance, and species conservation activities contemplated with 29 
implementation of the LCR MSCP conservation measures.  Sources of water supply other 30 
than the Colorado River may become available during the 50-year implementation period 31 
of the LCR MSCP.  Any water source that would be required to implement the 32 
conservation measures would be analyzed during the LCR MSCP site selection process.  33 
This section only purports to identify the various types of mainstream water uses that 34 
may be required in conjunction with specific habitat creation, habitat maintenance, and 35 
other types of species conservation activities.  Generally, these activities include: 36 

 establishment and maintenance of native riparian vegetation, 37 

 establishment and maintenance of marsh land cover, 38 

 establishment and maintenance of backwaters, and 39 
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 establishment and operation of native fish hatchery and rearing facilities. 1 

Additionally, permutations associated with each of these activities are briefly described in 2 
the following sections. 3 

5.5.4.1 Establishment and Maintenance of 4 
Cottonwood-Willow and Honey Mesquite 5 
Land Cover Types 6 

This type of proposed habitat creation and maintenance activity involves the 7 
establishment, or reestablishment, of native riparian vegetation on specific tracts of land 8 
within the LCR MSCP planning area, largely from Davis Dam to the SIB with Mexico, to 9 
create habitat for associated covered species.  The target land cover types in this category 10 
are cottonwood-willow and honey mesquite, as well as the associated understory 11 
communities of native plants (e.g., shrubs, forbs, grasses).  The LCR MSCP proposes to 12 
create and maintain 5,940 acres of cottonwood-willow and 1,320 acres of honey mesquite 13 
land cover types within the LCR MSCP planning area to provide habitat for associated 14 
covered species. 15 

The habitat creation concepts proposed for these land cover types involve the 16 
replacement of existing poor-quality patches of riparian vegetation (e.g., monotypic 17 
stands of saltcedar) with an integrated mosaic of native riparian vegetation, including 18 
cottonwood-willow (near water or in areas of acceptable groundwater depths) with an 19 
understory of varying amounts of shrubs (e.g., Atriplex spp., wolfberry) and other forbs 20 
and grasses, and mesquite bosques established in the drier or more upland sites (e.g., 21 
second-terrace floodplain).  A second habitat creation concept involves the establishment 22 
of cottonwood-willow and honey mesquite land cover on existing agricultural land.  23 
Potential mainstream water use attributes associated with these concepts involve a 24 
number of different activities that are described below. 25 

Mainstream Water Use Attributes Associated with Creation of 26 
Cottonwood-Willow and Honey Mesquite Land Cover 27 

The potential water use attributes associated with creation of cottonwood-willow and 28 
honey mesquite land cover may include site preparation, establishment irrigation, 29 
maintenance irrigation, and managed flooding.  Each of these attributes is described 30 
below. 31 

 Site preparation—After clearing and root-ripping to remove the exotic vegetation, 32 
soil conditioning or leaching of salts may be necessary.  This work may require 33 
several applications of mainstream water to create appropriate soil conditions prior to 34 
revegetation with the desired native riparian plant species.  Water use needs for site 35 
preparation are probably not necessary, or are very limited, on sites involving the 36 
conversion of lands in agricultural crop production to support stands of cottonwood-37 
willow and honey mesquite.  Depending on the existing conditions of the soil column 38 
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at the proposed habitat creation site, site preparation water use may be necessary for 1 
only one growing season. 2 

 Establishment irrigation—Water use for establishment irrigation is necessary to 3 
ensure that the recently planted native plant species are maintained and to promote 4 
vigorous growth.  Typically, on sites with undulating or uneven topography, this 5 
irrigation will involve the application of mainstream water via sprinkler or drip 6 
irrigation systems (recognizing that most of the selected sites should be favorable for 7 
flood irrigation practices or would be graded and leveled during site preparation, but 8 
that sprinklers could be used under special or local conditions).  On lands converted 9 
from agricultural crop production, the land may be level enough to facilitate flood 10 
irrigation using the existing water conveyance infrastructure.  Generally, it is 11 
expected that establishment irrigation will be required at specific sites for 1–3 years 12 
following revegetation until the young tree root systems are able to reach the water 13 
table. 14 

 Maintenance irrigation—Water use for maintenance irrigation may be necessary to 15 
maintain overall plant health and vigor in sites where depth to water is beyond the 16 
ability of the plant’s root system to access.  This ability to access water may be more 17 
of an issue for the cottonwood-willow and associated shrub and forb understory 18 
communities than for mesquite species (i.e., mesquite has been shown to exhibit 19 
rooting depths in excess of 50 feet) (Stromberg et al. 1992).  At some sites, it may be 20 
desirable or feasible to lower the grade in order to ensure adequate depths to water 21 
for mature riparian plant species, thus limiting maintenance irrigation requirements.  22 
Depending on specific site characteristics, maintenance irrigation may be required 23 
one or more times annually during the 50-year term of the LCR MSCP, particularly 24 
for the created patches of cottonwood-willow land cover. 25 

 Managed flooding—Water use for managed flooding is intended to simulate 26 
predevelopment hydrologic conditions along the LCR.  The concept involves 27 
flooding or irrigating the established patch of riparian vegetation from late February 28 
to late March or early April, during the seed germination period for cottonwood-29 
willow.  Obviously, this technique requires the presence of a number of mature 30 
cottonwood and willow seed source trees in proximity to the habitat creation site.  31 
This managed flooding promotes recruitment of juvenile cohorts of cottonwood and 32 
willow species and maintains adequate soil conditions.  Managed flooding may be 33 
desirable at some sites on an annual basis, but at other sites it may be necessary only 34 
every 2–3 years.  Because of the current paucity of seed trees within the planning 35 
area, this technique may be somewhat limited during the first decade of LCR MSCP 36 
implementation until more mature trees are present in areas suitable for habitat 37 
creation. 38 

Managed flooding may also be required to maintain adequate or suitable soil-moisture 39 
content at specific habitat creation sites.  Adequate soil moisture promotes healthy 40 
macrobiotic and microbiotic conditions and the production of flying insects important to 41 
many of the LCR MSCP–covered species (e.g., southwestern willow flycatcher, bats).  42 
This aspect of managed flooding could be accomplished, in some cases, with the 43 
February–April flooding requirements for seed germination but may also be required one 44 
or more times during the heat of the summer if the soil conditions warrant. 45 
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Finally, a third type of managed flooding involves maintaining saturated soils or standing 1 
water in and adjacent to created stands of cottonwood-willow associated with occupied 2 
southwestern willow flycatcher habitat from May 1 to August 30.  This habitat 3 
characteristic is highly desirable to promote successful breeding and recruitment of 4 
neotropical migrant bird species.  Consequently, at sites currently occupied by 5 
southwestern willow flycatcher or sites that over time become flycatcher territories and 6 
nesting sites, it may be necessary to include this water use as well.  It may be possible to 7 
use adjacent marsh or backwater land cover types to meet this requirement as well. 8 

Based on the proposed creation of 5,940 acres of cottonwood-willow and 1,320 acres of 9 
honey mesquite land cover types, a preliminary analysis indicates that approximately 10 
34,480 afy of mainstream water would be required per year to meet the CU of the created 11 
habitat.  This amount is based on an average evapotranspiration (ET) rate of 4.74 afy per 12 
acre for cottonwood-willow land cover and 4.79 afy per acre for mesquite land cover.1  13 
Additionally, it has been estimated that an additional 8,600 afy may be required for the 14 
periodic managed flooding events.  This water is particularly important for the created 15 
and maintained stands of cottonwood-willow because these stands must maintain certain 16 
specific macrosite and microsite characteristics to function as habitat for covered species. 17 

5.5.4.2 Creation and Maintenance of Marsh Land 18 
Cover 19 

Creation and maintenance of native marsh vegetation along the LCR are considered 20 
critical elements in ensuring adequate conservation for LCR MSCP covered species, 21 
including Yuma clapper rail, California black rail, and western least bittern.  22 
Implementation of the LCR MSCP conservation measures would result in the creation 23 
and maintenance of 512 acres of marsh land cover as habitat for associated covered 24 
species within the LCR MSCP planning area. 25 

Typically, the appropriate LCR marsh land cover type comprises a mosaic of marsh 26 
vegetation, including tule, cattail, and common reed, as well as trees, grasses, open water, 27 
and mudflats.  Generally, the marsh vegetation component ranges from 25 to 100 percent 28 
of the total land cover. 29 

Marsh creation activities could be included in the design of backwater creation projects.  30 
Additionally, marsh vegetation could be developed in conjunction with large-scale 31 
establishment of native riparian vegetation, where there would be open water areas with 32 
associated marshes created as part of the integrated mosaic concept. 33 

Existing backwaters could be resculpted with shallow benches at the land/water interface 34 
to allow for establishment of additional patches of marsh vegetation (e.g., cattail, bulrush 35 
habitat).  California black rail requires marsh with moist soils and surface water areas up 36 
to 1 inch deep, while the water depth for Yuma clapper rails should not exceed 12 inches. 37 

                                                      
1 The average ET rate was calculated using data reported in Reclamation’s calendar year (CY)–1999 LCRAS 
Annual Report and was based on ET rates reported for three reaches of the mainstream (i.e., Davis Dam to Parker 
Dam, Parker Dam to Imperial Dam, and Imperial Dam to the SIB) (Bureau of Reclamation 2000b). 
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Mainstream Water Use Attributes Associated with Creation of 1 
Marsh Land Cover Creation  2 

The potential water use attributes associated with creation of native marsh may include 3 
the following:  existing backwater enhancement and/or enlargement and new backwater 4 
and marsh creation.  Each of these attributes is described below. 5 

 Existing backwater enhancement/enlargement—To create functional marshes, it may 6 
be feasible and desirable to restructure existing backwater features within the LCR 7 
MSCP planning area.  This restructuring may involve the use of amphibious 8 
excavators to enlarge and reshape the interface between the backwater and the 9 
floodplain.  Benches and shelves could be sculpted to create the shallow water 10 
conditions necessary to promote establishment and maintenance of marsh vegetation 11 
for both the Yuma clapper rail and California black rail.  The potential mainstream 12 
water use is associated with increased open water surface area and evaporation, as 13 
well as additional CU related to the ET by the marsh vegetation. 14 

 New backwater and marsh creation—In conjunction with the creation of large 15 
patches of native riparian vegetation or isolated native fish refugia in the floodplain, 16 
it may be feasible and desirable to create functioning patches of marsh at the 17 
interface between the backwater and riparian vegetation.  The potential mainstream 18 
water use is related to open water evaporation and the ET of the marsh vegetation. 19 

The proposed creation and maintenance of 512 acres of marsh land cover would require 20 
an estimated 3,000 af of mainstream water per year.  This amount is based on an average 21 
ET rate of 5.77 af per acre per year.  Again, this average ET rate was calculated from data 22 
reported in Reclamation’s calendar year (CY)–1999 LCRAS annual report for the three 23 
mainstream reaches of the Colorado River below Davis Dam. 24 

5.5.4.3 Establishment and Maintenance of 25 
Backwaters  26 

The proposed backwater creation and maintenance concept would create and enhance 27 
backwaters to provide habitat and conditions for bonytail, razorback sucker, and 28 
flannelmouth sucker.  Additionally, the created and maintained backwaters will provide 29 
surface and groundwater hydrologic conditions in support of the habitat creation and 30 
maintenance activities for southwestern willow flycatcher, yellow-billed cuckoo, Yuma 31 
clapper rail, California black rail, and other covered species.  Created and maintained 32 
backwaters within the LCR MSCP are considered a critical component of the integrated 33 
mosaic concept.  The proposed LCR MSCP conservation measures would lead to the 34 
creation and maintenance of 360 acres of actively managed connected and disconnected 35 
backwaters within the LCR MSCP planning area.  Potential mainstream water use 36 
attributes associated with these habitat creation activities are described in the following 37 
section. 38 
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5.5.4.4 Mainstream Water Use Attributes Associated 1 
with Creation of Backwater  2 

The potential water use attributes associated with creation of the actively managed 3 
connected or disconnected backwaters may include the following:  enhancement and/or 4 
enlargement of existing connected or disconnected backwaters and new backwater and 5 
marsh creation.  Each of these attributes is described below. 6 

 Enhancement and/or enlargement of existing connected or disconnected 7 
backwaters—This habitat creation concept, like marsh habitat creation, involves 8 
enhancement or enlargement of existing backwaters and the creation of new 9 
backwaters adjacent to the mainstream or in the floodplain.  Existing backwaters 10 
could be modified to provide improved water flow and water quality through the 11 
backwater (e.g., culverts, gate structures, percolation dike structures, openings 12 
directly to the mainstream).  Backwaters could be divided into zones to better 13 
facilitate management of native fish and desired aquatic characteristics.  The 14 
potential mainstream water use associated with enhanced or modified backwater 15 
creation activities is related to evaporation and bank storage. 16 

 New backwater and marsh creation—In conjunction with the creation of large 17 
patches of cottonwood-willow, honey mesquite, and marsh land cover types, it may 18 
be desirable to construct isolated native fish refugia in the floodplain.  These refugia 19 
could involve reestablishment of a hydrologic connection in a relict channel feature, 20 
remnant backwater, swale, or slough.  Typically, this reestablishment involves 21 
lowering the grade of the land surface in the relict channel feature or diversion (e.g., 22 
via direct diversion from the mainstream and conveyance or supplied by groundwater 23 
pumping from wells in the floodplain) and conveyance of a water supply to the 24 
feature. 25 

In the integrated mosaic concept, it is likely that functioning patches of marsh would be 26 
established around the fringe of the new backwater.  The potential mainstream water use 27 
is related to open water evaporation, bank storage, and the ET of the associated marsh 28 
vegetation. 29 

The proposed creation and maintenance of 360 acres of backwater would require an 30 
estimated 1,900 af of mainstream water per year.  This amount is based on an average ET 31 
and evaporation rate of 5.17 af per acre per year.  Again, this average evaporation and ET 32 
rate was calculated from data reported in Reclamation’s CY-1999 LCRAS annual report 33 
for the three mainstream reaches of the Colorado River below Davis Dam. 34 

5.5.4.5 Establishment and Operation of Native Fish 35 
Hatchery and Rearing Facilities 36 

To produce sufficient numbers of native endangered fishes for reintroduction into 37 
suitable LCR mainstream habitats, it is likely that additional native fish production 38 
facilities will be required.  Some of these hatchery facilities may be constructed off-39 
stream, which is outside of the LCR MSCP planning area.  No mainstream water use 40 
would be associated with these off-stream facilities.  At suitable sites within the planning 41 
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area, it may make economic sense to construct the facility in the adjacent floodplain, thus 1 
reducing transport costs and the transit time associated with moving the fish from the 2 
facility to the reintroduction site. 3 

Hatchery facilities would involve the construction and maintenance of raceways and 4 
grow-out ponds.  Mainstream water, either directly pumped from the river or from wells 5 
in the floodplain, would provide the water supply for these activities.  The potential 6 
mainstream water use attributes are generally associated with open water evaporation and 7 
bank storage in unlined earthen ponds and/or evaporation from lined ponds or raceways.  8 
The amount of water that could be required for hatchery and rearing facilities would be 9 
based on the CU through evaporation. 10 

5.5.4.6 Summary of Conservation Area Mainstream 11 
Water Use and Management Needs 12 

As has been described, the potential requirements for the use of mainstream Colorado 13 
River water include the following types of activities: 14 

 conservation area site preparation; 15 

 establishment and maintenance of riparian, marsh/wetland, and aquatic and 16 
backwater land cover to provide habitat for covered species, as well as native fish 17 
rearing facilities; and 18 

 periodic managed flooding to maintain overall plant growth and vigor and promote 19 
the development of moist soil conditions and flying insect production. 20 

These potential uses of mainstream water are anticipated to occur over the life of the 21 
50-year LCR MSCP. 22 

Generally, the expected mainstream water uses associated with establishment and 23 
maintenance of conservation areas could include the use of the annual amounts shown in 24 
Table 5-8. 25 

Table 5-8.  Expected Mainstream Water Uses Associated with Establishment and 26 
Maintenance of Conservation Areas 27 

Land Cover Types Acres 
Estimated Consumptive Use 

(acre-feet) 

Cottonwood-willow 5,940 28,156 

Mesquite 1,320 6,323 

Marsh 512 2,954 

Aquatic 360 1,861 

Total 8,132 39,294 
 28 
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To meet the estimated CU requirement associated with all of the conservation areas, it is 1 
assumed that 6.0 afy per acre would be necessary.  Consequently, to satisfy the CU 2 
requirement of 39,294 afy, approximately 48,800 afy would need to be applied to the 3 
conservation areas. 4 

Finally, as was described above, the periodic managed flooding requirement to maintain 5 
overall plant growth and vigor and promote the development of moist soil conditions and 6 
flying insect production is estimated to be approximately 8,600 afy of additional 7 
mainstream water.  This water is assumed to be an additional 25 percent of the annual CU 8 
of that required to meet the conservation area site total CU needs for cottonwood-willow 9 
and mesquite land cover types. 10 

In summary, the total estimated conservation area CU needs, including the managed 11 
flooding requirements, is approximately 39,300 afy.  This total results in an estimated 12 
requirement of approximately 57,400 afy to establish and maintain the 8,132 acres of 13 
LCR MSCP conservation areas. 14 

5.6 General Species Conservation Measures 15 

General species conservation measures include impact AMMs and monitoring and 16 
research measures (MRMs) that apply to more than one covered or evaluation species.  17 
These general measures are not repeated in the species-specific conservation measures 18 
described in Section 5.7, “Species-Specific Conservation Measures.” 19 

5.6.1 Avoidance and Minimization Measures 20 

This section describes the LCR MSCP conservation measures that will be implemented to 21 
avoid and minimize the effects of implementing covered activities and the LCR MSCP 22 
on covered species.  Each avoidance and minimization conservation measure is provided 23 
with a unique four-character alphanumeric code that will assist with monitoring of LCR 24 
MSCP Conservation Plan implementation.  The three-letter portion of the code designates 25 
the conservation measure as an avoidance and minimization measure, and the numeral in 26 
the code designates the conservation measure number.  In addition to these conservation 27 
measures, the BMPs of the state in which a covered activity is implemented will be used 28 
to control sedimentation in the vicinity of water bodies during ground-disturbing 29 
activities. 30 

AMM1—To the extent practicable, avoid and minimize impacts of implementing 31 
the LCR MSCP on existing covered species habitats.  To the extent practicable, 32 
establishment and management of LCR MSCP–created habitats will avoid removal of 33 
existing cottonwood-willow stands, honey mesquite bosques, marsh, and backwaters to 34 
avoid and minimize impacts on habitat they provide for covered species.  Temporary 35 
disturbance of covered species habitats, however, may be associated with habitat creation 36 
and subsequent maintenance activities (e.g., controlled burning in marshes and removal 37 
of trees to maintain succession objectives).  LCR MSCP conservation measures that 38 
could result in such temporary disturbances will, to the extent practicable, be designed 39 
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and implemented to avoid or minimize the potential for disturbance.  In addition to 1 
implementing AMM3 and AMM4 below, these measures could include conducting pre-2 
construction surveys to determine if covered species are present and, if present, 3 
implementing habitat establishment and management activities during periods when the 4 
species would be least sensitive to those activities; or redesigning the activities to avoid 5 
the need to disturb sensitive habitat use areas; staging construction activities away from 6 
sensitive habitat use areas; and implementing BMPs to control erosion when 7 
implementing ground disturbing activities. 8 

AMM2—Avoid impacts of flow-related covered activities on covered species 9 
habitats at Topock Marsh.  Impacts on groundwater levels that support covered species 10 
habitat at Topock Marsh will be avoided by maintaining water deliveries for maintenance 11 
of water levels and existing conditions.  At times, flow-related activities could lower river 12 
elevations to levels that could disrupt diversion of water from the river to the marsh.  13 
Improvements to intake structures that allow water to continue to be diverted or other 14 
measures to maintain the water surface elevation will avoid effects on groundwater 15 
elevation.  Avoidance of effects could be accomplished with the purchase, installation, 16 
and operation of two electric pumps sized to the current inflow at the Topock Marsh 17 
diversion inlet.  The pumps would most likely need to be operated during summer to 18 
make up for the lower flow periods. 19 

Implementation of this conservation measure would maintain existing habitat at Topock 20 
Marsh for the Yuma clapper rail, southwestern willow flycatcher, Colorado River cotton 21 
rat, western least bittern, California black rail, yellow-billed cuckoo, gilded flicker, 22 
vermilion flycatcher, Arizona Bell’s vireo, and Sonoran yellow warbler.  The extent of 23 
covered species habitat impacts that will be avoided by maintaining water deliveries to 24 
Topock Marsh are presented in Table 4-2.  Maintaining water deliveries to Topock Marsh 25 
will also maintain razorback sucker and bonytail habitat associated with disconnected 26 
backwaters managed for these species. 27 

AMM3—To the extent practicable, avoid and minimize disturbance of covered bird 28 
species during the breeding season.  To the extent practicable, to avoid and minimize 29 
potential impacts on covered bird species, vegetation management activities (e.g., 30 
periodic removal of emergent vegetation to maintain canals and drains) associated with 31 
implementation of covered activities and the LCR MSCP that could result in disturbance 32 
to covered bird species will not be implemented during the breeding season to prevent 33 
injury or mortality of eggs and young birds unable to avoid these activities.  Table 5-9 34 
describes the breeding period for each of the covered species during which, to the extent 35 
practicable, vegetation management activities in each species’ habitat will be avoided. 36 
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Table 5-9.  Covered Bird Species Breeding Periods in the LCR MSCP Planning Area 1 

Covered Species Breeding Season in the LCR MSCP Planning Area 

Yuma clapper rail March 15 to August 11 

Southwestern willow flycatcher May 10 to August 252 

Western least bittern April 1 to August 13 

California black rail March 15 to August 11, 4 

Yellow-billed cuckoo June 1 to August 153 

Elf owl May 1 to July 206 

Gilded flicker April 1 to August 17 

Gila woodpecker April 1 to September 13, 8 

Vermilion flycatcher March 15 to July 153, 9 

Arizona Bell’s vireo April 1 to August 13, 10 

Sonoran yellow warbler April 15 to August 13 

Summer tanager May 15 to September 13, 11 

Sources: 
1 Eddleman and Conway 1998. 
2 Sogge et al. 1997b. 
3 Rosenberg et al. 1991. 
4 Eddleman et al. 1994. 
5 Haug et al. 1993. 

6 Henry and Gehlbach 1999. 
7 Gilman 1915. 
8 Edwards and Schnell 2000. 
9 Wolf and Jones 2000. 
10 Brown 1993. 
11 Robinson 1996. 

 2 

AMM4—Minimize contaminant loads in runoff and return irrigation flows from 3 
LCR MSCP–created habitats to the LCR.  LCR MSCP–created habitats that require 4 
irrigation to establish and maintain vegetation to provide habitat will be designed and 5 
managed to minimize contaminant loads that could return to the LCR as runoff or return-6 
flow.  Measures will include vegetation establishment methods that minimize the need 7 
for application of herbicides, pesticides, and fertilizers and designing irrigation methods 8 
and new irrigation infrastructure to reduce runoff and return-flows to the extent 9 
practicable.  Use of pesticides is not a covered activity.  Pesticides used to establish and 10 
maintain LCR MSCP habitats, however, will be applied in accordance with EPA 11 
restrictions and, as needed, authorization for their use will be sought under separate 12 
permits. 13 

AMM5—Avoid impacts of operation, maintenance, and replacement of 14 
hydroelectric generation and transmission facilities on covered species in the LCR 15 
MSCP planning area.  To the extent practicable, before implementing activities 16 
associated with OM&R of hydroelectric generation and transmission facilities, measures 17 
will be identified and implemented that are necessary to avoid take of covered species 18 
where such activities could otherwise result in take.  These measures could include 19 
conducting surveys to determine if covered species are present and, if so, deferring the 20 
implementation of activities to avoid disturbance during the breeding season; redesigning 21 
the activities to avoid the need to disturb covered species habitat use areas; staging of 22 
equipment outside of covered species habitats; delineating the limits of vegetation control 23 
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activities to ensure that only the vegetation that needs to be removed to maintain 1 
infrastructure is removed; stockpiling and disposing of removed vegetation in a manner 2 
that minimizes the risk of fire; and implementing BMPs to control erosion when 3 
implementing ground disturbing activities. 4 

AMM6—Avoid or minimize impacts on covered species habitats during dredging, 5 
bank stabilization activities, and other river management activities.  To the extent 6 
practicable, before initiating activities involved with river maintenance projects, 7 
measures will be identified and implemented that avoid or minimize take of covered 8 
species where such activities could otherwise result in take.  Such measures could include 9 
alternative methods to achieve project goals, timing of activities, pre-activity surveys, and 10 
minimizing the area of effect, including offsite direct and indirect effects (e.g., avoiding 11 
or minimizing the need to place dredge spoil and discharge lines in covered species 12 
habitats; placing dredge spoils in a manner that will not affect covered species habitats). 13 

5.6.2 Monitoring and Research Measures 14 

This section describes the LCR MSCP MRMs that will be implemented to help guide the 15 
design and management of created habitats over the term of the LCR MSCP.  These 16 
MRMs are designed to provide information necessary to adaptively manage 17 
implementation of the LCR MSCP Conservation Plan (see Sections 5.11, “Monitoring 18 
and Research”).  Each monitoring and research conservation measure is provided with a 19 
unique four-character alpha-numeric code that will assist with monitoring of LCR MSCP 20 
Conservation Plan implementation.  The three-letter portion of the code designates the 21 
conservation measure as a monitoring and research measure, and the numeral in the code 22 
designates the conservation measure number. 23 

MRM1—Conduct surveys and research to better identify covered and evaluation 24 
species habitat requirements.  Conduct surveys and research, as appropriate, to collect 25 
information necessary to better define the species habitat requirements and to design and 26 
manage fully functioning created covered and evaluation species habitats.  This 27 
conservation measure applies to those species for which comparable measures are not 28 
subsumed under species-specific conservation measures (Section 5.7).  They are not 29 
applicable to species for which habitat would not be created under the LCR MSCP 30 
Conservation Plan, such as the desert tortoise, relict leopard frog, humpback chub, and 31 
threecorner milkvetch. 32 

This conservation measure applies to the following species: 33 

Yuma clapper rail California black rail Arizona Bell’s vireo 

Southwestern willow flycatcher Yellow-billed cuckoo Sonoran yellow warbler 

Western red bat Elf owl Summer tanager 

Western yellow bat Gilded flicker California leaf-nosed bat 

Desert pocket mouse Gila woodpecker Pale Townsend’s big-eared bat 

Western least bittern Vermilion flycatcher  
 34 
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MRM2—Monitor and adaptively manage created covered and evaluation species 1 
habitats.  Created species habitats will be managed to maintain their functions as species 2 
habitat over the term of the LCR MSCP.  Created habitat will be monitored and 3 
adaptively managed over time to determine the types and frequency of management 4 
activities that may be required to maintain created cottonwood-willow, honey mesquite, 5 
marsh, and backwater land cover as habitat for covered species.  This conservation 6 
measure applies to those species for which comparable measures are not subsumed under 7 
species-specific conservation measures (Section 5.7).  They are not applicable to species 8 
for which habitat would not be created under the LCR MSCP Conservation Plan, such as 9 
the desert tortoise, relict leopard frog, humpback chub, and threecorner milkvetch. 10 

This conservation measure applies to the following species: 11 

Yuma clapper rail Western least bittern Arizona Bell’s vireo 

Southwestern willow flycatcher California black rail Sonoran yellow warbler 

Western red bat Yellow-billed cuckoo Summer tanager 

Western yellow bat Elf owl Flannelmouth sucker 

Desert pocket mouse Gilded flicker MacNeill’s sootywing skipper 

Colorado River cotton rat Gila woodpecker California leaf-nosed bat 

Yuma hispid cotton rat  Vermilion flycatcher Pale Townsend’s big-eared bat 
 12 

MRM3—Conduct research to determine and address the effects of nest site 13 
competition with European starlings on reproduction of covered species.  Research 14 
will be undertaken to determine whether nest site competition with European starlings is 15 
a substantial factor limiting the reproductive success of the elf owl, gilded flicker, and 16 
Gila woodpecker.  If so, experimental programs may be implemented to determine the 17 
effectiveness and practicality of controlling starlings. 18 

MRM4—Conduct research to determine and address the effects of brown-headed 19 
cowbird nest parasitism on reproduction of covered species.  Research will be 20 
undertaken to determine whether brown-headed cowbird nest parasitism is a substantial 21 
factor limiting the reproductive success of the southwestern willow flycatcher, vermilion 22 
flycatcher, Arizona Bell’s vireo, Sonoran yellow warbler, and summer tanager in the 23 
LCR MSCP planning area.  If so, studies will be implemented to identify effective and 24 
practical methods for controlling brown-headed cowbirds.  If cowbirds are adversely 25 
affecting breeding success and effective control measures are developed, a program will 26 
be implemented to monitor the effects of cowbirds on nesting success in LCR MSCP–27 
created habitats to determine the need for cowbird control and to implement cowbird 28 
control measures in locations where cowbird control is needed to improve reproductive 29 
success. 30 

MRM5—Monitor selenium levels in created backwater and marsh land cover types, 31 
and study the effect of selenium released as a result of dredging activities.  Conduct 32 
monitoring of selenium levels in sediment, water, and/or biota present in LCR MSCP 33 
created backwater and marsh land cover types.  If monitoring results indicate that 34 
management of the LCR MSCP conservation areas increases levels of selenium in 35 
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created backwaters and marshes or in covered species that use them, the LCR MSCP will 1 
undertake research to develop feasible methods to manage the conservation areas in a 2 
manner that will eliminate or compensate for the effects of increased selenium levels.  If 3 
feasible management methods are identified, they will be implemented.  This 4 
conservation measure will include monitoring the effects of dredging and dredge spoil 5 
disposal associated with creating and maintaining backwaters and marshes.  If monitoring 6 
results indicate that current or future dredging and dredge spoil disposal methods increase 7 
selenium levels, the LCR MSCP will only implement methods that will have the least 8 
effect on selenium levels.  A study will also be conducted to look at the effects of 9 
potential releases of selenium from dredging in general. 10 

5.6.3 Conservation Area Management Measures 11 

This section describes the LCR MSCP conservation area management measures (CMMs) 12 
that will be implemented to maintain the intended functions and values of created 13 
covered species habitats over the term of the LCR MSCP.  Each CMM is provided with a 14 
unique four-character alphanumeric code that will assist with monitoring of LCR MSCP 15 
Conservation Plan implementation.  The three-letter portion of the code designates the 16 
conservation measure as a conservation area management measure, and the numeral in 17 
the code designates the conservation measure number. 18 

CMM1—Reduce risk of loss of created habitat to wildfire.  Management of LCR 19 
MSCP conservation areas will include contributing to and integrating with local, state, 20 
and Federal agency fire management plans.  Conservation areas will be designed to 21 
contain wildfire and facilitate rapid response to suppress fires (e.g., fire management 22 
plans will be an element of each conservation area management plan). 23 

CMM2—Replace created habitat affected by wildfire.  In the event of created-habitat 24 
degradation or loss as a result of wildfire, land management and habitat creation 25 
measures to support the reestablishment of native vegetation will be identified and 26 
implemented. 27 

5.7 Species-Specific Conservation Measures 28 

This section describes the species-specific LCR MSCP conservation measures, in 29 
addition to the general conservation measures described in Section 5.6, “General Species 30 
Conservation Measures,” that will be implemented to avoid, minimize, and fully mitigate 31 
the effects of implementing covered activities and contribute to the recovery of listed 32 
covered species/reduce the likelihood of future listing of nonlisted covered species.  Each 33 
species conservation measure is provided with a unique five-character alpha-numeric 34 
code that will assist with monitoring of LCR MSCP Conservation Plan implementation.  35 
The four-letter portion of the code designates the covered species, and the numeral in the 36 
code designates the conservation measure number for the species. 37 

Detailed information on the ecology and status of each covered species used to support 38 
this plan is provided in Appendix I.  Table 5-10 presents a summary of impacts of 39 
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implementing covered activities and the LCR MSCP, the estimated levels of take, 1 
conservation measures, and expected outcomes for each covered species.  Impacts of 2 
implementing covered activities and the LCR MSCP on the extent of covered species 3 
habitats and the extent of habitat that will be created under the LCR MSCP are presented 4 
in Table 5-11. 5 

5.7.1 Yuma Clapper Rail 6 

5.7.1.1 Summary of Effects 7 

Implementation of covered activities and LCR MSCP conservation measures could result 8 
in the loss of up to 173 acres of Yuma clapper rail habitat and take of individuals.  9 
Implementation of Federal non-flow-related covered activities addressed in the LCR 10 
MSCP BA could result in the loss of an additional 70 acres of habitat.  Some additional 11 
limited and low value habitat (e.g., dry patches of herbaceous vegetation near marsh 12 
edges) could be affected by habitat creation and maintenance activities; however, the 13 
level of take is assumed to be low because of the limited value of the potentially affected 14 
habitat. 15 

5.7.1.2 Conservation Measures 16 

CLRA1—Create 512 acres of Yuma clapper rail habitat.  Create and manage 17 
512 acres of marsh to provide Yuma clapper rail habitat (Figure 5-2).  This created 18 
habitat will also provide habitat for the western least bittern and the California black rail 19 
(see conservation measures LEBI1 and BLRA1).  Habitat will be created in patches as 20 
large as possible but will not be created in patches smaller than 5 acres.  Smaller patches 21 
are likely to support isolated nesting pairs and be within the range of habitat patch sizes 22 
used by the species for foraging and dispersal.  Larger patches would be expected to 23 
support multiple nesting pairs.  Additional Yuma clapper rail habitat may be provided by 24 
marsh vegetation that becomes established along margins of the 360 acres of backwaters 25 
that will be created in Reaches 3–6.  These small patches of habitat would provide cover 26 
for dispersing rails, thereby facilitating linkages between existing breeding populations 27 
and the colonization of created habitats. 28 

Yuma clapper rail habitat will be created and maintained as described in Section 5.4.3.3.  29 
Marshes created to provide Yuma clapper rail habitat will be designed and managed to 30 
provide an integrated mosaic of wetland vegetation types, water depths, and open water 31 
areas.  Within this mosaic of marsh conditions, Yuma clapper rail habitat will generally 32 
be provided by patches of bulrush and cattails interspersed with small patches of open 33 
water with water levels maintained at depths appropriate for this species (no more than 34 
12 inches). 35 

CLRA2—Maintain existing important Yuma clapper rail habitat areas.  The 36 
Applicants, under agreements with cooperating land management agencies, will provide 37 
funding to those agencies to maintain a portion of existing Yuma clapper rail habitat 38 
within the LCR MSCP planning area (Section 5.4.2).  Maintaining important existing 39 
habitat areas is necessary to ensure the continued existence of Yuma clapper rails in the 40 
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Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts 
Summary of Expected 
Outcomes 

Threatened and Endangered Species   

Yuma clapper 
rail 

 Loss of up to 133 acres of habitat associated 
with implementation of flow-related 
covered activities 
 Periodic establishment and loss of habitat 
within the full pool elevation of Lake Mead 
as a result of fluctuations in reservoir 
elevation  
 Loss of up to 70 acres of habitat associated 
with implementation of federal non-flow-
related covered activitiesa 
 Potential for loss of up to 10 acres of 
degraded, low-value habitat associated with 
non-Federal, non-flow-related, habitat 
restoration and habitat management 
activities 
 Potential periodic removal of up to 30 acres 
of emergent vegetation that could provide 
habitat along 244 miles of drains  
 Potential for disturbance of up to 512 acres 
of existing degraded or former marsh that 
may provide low habitat value associated 
with converting it to fully functioning marsh 
that provides high value habitat 
 Potential for removal of some limited and 
low value habitat (e.g., dry patches of 
herbaceous vegetation near marsh edges) as 
a result of creating covered species habitats 
with implementation of the LCR MSCP 
Conservation Planb  
 Harassment of individuals associated with 
operation of equipment and other activities 

AMM 1—To the extent practicable, avoid and minimize impacts of 
implementing the LCR MSCP on existing covered species habitats 
AMM2—Avoid impacts of flow-related covered activities on 
covered species habitats at Topock Marsh 
AMM3—To the extent practicable, avoid and minimize disturbance 
of covered bird species during the breeding season 
AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission facilities 
on covered species in the LCR MSCP planning area 
AMM6—Avoid or minimize impacts on covered species habitats 
during dredging, bank stabilization activities and other river 
management activities 
MRM1—Conduct surveys and research to better identify covered 
and evaluation species habitat requirements 
MRM2—Monitor and adaptively manage created covered and 
evaluation species habitats 
MRM5—Monitor selenium levels in created backwater and marsh 
land cover types, and study the effect of selenium released as a 
result of dredging activities   
CLRA1—Create 512 acres of Yuma clapper rail habitat 
CMM1—Reduce risk of loss of created habitat to wildfire 
CMM2—Replace created habitat affected by wildfire 
CLRA2—Maintain existing important Yuma clapper rail habitat 
areas 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goals to avoid, minimize, 
and fully mitigate adverse 
effects of covered activities 
and LCR MSCP 
implementation on the 
Yuma clapper rail, and to 
contribute to its recovery.  
Implementation of these 
measures will contribute to 
recovery by increasing the 
amount of new nesting 
habitat by 269 acres over 
the number of impacted 
acres. 
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Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts 
Summary of Expected 
Outcomes 

related to implementing non-flow-related 
covered activities and the LCR MSCP 
Conservation Plan 
 Potential for direct mortality of a small 
number of individuals associated with 
implementation of non-flow-related covered 
activities over the term of the LCR MSCP 

Southwestern 
willow 
flycatcher 

 Loss of up to 1,784 acres of habitat 
associated with implementation of flow-
related covered activities 
 Periodic establishment and loss of habitat 
within the full pool elevation of Lake Mead 
as a result of fluctuations in reservoir 
elevation  
 Loss of up to 59 acres of habitat associated 
with implementation of federal non-flow-
related covered activitiesa 
 Potential for loss of up to 10 acres of 
degraded, low-value habitat associated with 
non-Federal, non-flow-related, habitat 
restoration and habitat management 
activities 
 Potential for incidental take of individuals 
from activities that create covered species 
habitats in land cover types not considered 
to be habitat for the species, but where some 
transitory or minor use of the land cover 
type does occurb 
 Harassment of individuals associated with 
operation of equipment and other activities 
related to implementing non-flow-related 
covered activities and the LCR MSCP 
Conservation Plan 

AMM 1—To the extent practicable, avoid and minimize impacts of 
implementing the LCR MSCP on existing covered species habitats   
AMM2—Avoid impacts of flow-related covered activities on 
covered species habitats at Topock Marsh 
AMM3—To the extent practicable, avoid and minimize disturbance 
of covered bird species during the breeding season 
AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission facilities 
on covered species in the LCR MSCP planning area 
AMM6—Avoid or minimize impacts on covered species habitats 
during dredging, bank stabilization activities and other river 
management activities 
MRM1—Conduct surveys and research to better identify covered 
and evaluation species habitat requirements 
MRM2—Monitor and adaptively manage created covered and 
evaluation species habitats 
MRM4—Conduct research to determine and address the effects of 
brown-headed cowbird nest parasitism on reproduction of covered 
species 
WIFL1—Create 4,050 acres of Southwestern willow flycatcher 
habitat 
CMM1—Reduce risk of loss of created habitat to wildfire 
CMM2—Replace created habitat affected by wildfire  
WIFL2—Maintain existing important habitat areas 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate adverse 
effects of covered activities 
and LCR MSCP 
implementation on the 
southwestern willow 
flycatcher, and contribute 
to its recovery.  
Implementation of these 
measures will contribute to 
recovery by increasing the 
amount of new breeding 
habitat by 2,197 acres in 
addition to replacing the 
extent of impacted habitat.  
The conservation measures 
will also contribute to the 
objectives of the 
Southwestern Willow 
Flycatcher Recovery Plan 
(U.S. Fish and Wildlife 
Service 2002b). 
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Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts 
Summary of Expected 
Outcomes 

Desert 
tortoise 
(Mojave 
population) 

 Loss of up to 192 acres of habitat associated 
with implementation of federal non-flow-
related covered activitiesa 
 Potential for direct mortality of individuals 
associated with operation of vehicles and 
other equipment with implementation of 
non-flow-related covered activities and 
implementation of the LCR MSCP 
Conservation Plan over the term of the LCR 
MSCP 

AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission facilities 
on covered species in the LCR MSCP planning area 
DETO1—Acquire and protect 230 acres of existing unprotected 
occupied habitat 
DETO2—Avoid impacts on individuals and their burrows 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate adverse 
effects of covered activities 
and LCR MSCP 
implementation on the 
Mohave population of 
desert tortoises. 

Bonytail  Loss of up to 399 acres of habitat associated 
with implementation of flow-related 
covered activities 
 Potential temporary disturbance of habitat 
associated with the creation of habitat and 
habitat management activities. 
 Potential for entrainment of individuals at 
diversions over the term of the LCR MSCP 
 Potential for direct mortality of individuals 
as a result of stranding over the term of the 
LCR MSCP 

AMM 1—To the extent practicable, avoid and minimize impacts of 
implementing the LCR MSCP on existing covered species habitats  
AMM4—Minimize contaminant loads in runoff and return 
irrigation flows from LCR MSCP created habitats to the LCR 
AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission facilities 
on covered species in the LCR MSCP planning area 
AMM6—Avoid or minimize impacts on covered species habitats 
during dredging, bank stabilization activities and other river 
management activities 
MRM5—Monitor selenium levels in created backwater and marsh 
land cover types, and study the effect of selenium released as a 
result of dredging activities 
BONY1—Coordinate bonytail conservation efforts with the 
USFWS and recovery programs for endangered fish species in the 
Lower Basin 
BONY2—Create 360 acres of bonytail habitat 
BONY3—Augment bonytail populations 
BONY4—Evaluate and develop, if necessary, additional bonytail 
rearing capacity 
BONY5—Conduct monitoring and research, and adaptively 
manage bonytail augmentations and created habitat 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate adverse 
effects of covered activities 
and LCR MSCP 
implementation on the 
bonytail, and contribute to 
its recovery.  
Implementation of these 
measures will contribute to 
attainment of the recovery 
goals established for the 
species (U.S. Fish and 
Wildlife Service 2002c). 
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Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts 
Summary of Expected 
Outcomes 

Humpback 
chub 

 Periodic loss of up to 62 miles of transitory 
Colorado River channel habitat that may be 
present in Lake Mead when the reservoir is 
below full pool elevation and lost when 
reservoir elevations are raised 

HUCH1—Provide funding to support existing humpback chub 
conservation programs 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate adverse 
effects of covered activities 
and LCR MSCP 
implementation on the 
humpback chub, and 
contribute to its recovery.  

Razorback 
sucker 

 Loss of up to 399 acres of habitat associated 
with implementation of flow-related 
covered activities 
 Potential for periodic loss of razorback 
sucker spawning habitat in Lake Mead 
(Reach 1) with implementation of flow-
related covered activities  
 Potential temporary disturbance of habitat 
associated with the creation of habitat and 
habitat management activities. 
 Potential for entrainment of individuals at 
diversions over the term of the LCR MSCP 
 Potential for direct mortality of individuals 
as a result of stranding over the term of the 
LCR MSCP 

AMM 1—To the extent practicable, avoid and minimize impacts of 
implementing the LCR MSCP on existing covered species habitats 
AMM4—Minimize contaminant loads in runoff and return 
irrigation flows from LCR MSCP created habitats to the LCR 
AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission facilities 
on covered species in the LCR MSCP planning area 
AMM6—Avoid or minimize impacts on covered species habitats 
during dredging, bank stabilization activities and other river 
management activities 
MRM5—Monitor selenium levels in created backwater and marsh 
land cover types, and study the effect of selenium released as a 
result of dredging activities 
RASU1—Coordinate razorback sucker conservation efforts with 
USFWS and recovery programs for endangered fish species in the 
Lower Basin 
Implementation Program 
RASU2—Create 360 acres of razorback sucker habitat 
RASU3—Augment razorback populations 
RASU4—Develop additional razorback sucker rearing capacity 
RASU5—Support ongoing razorback conservation efforts at Lake 
Mohave 
RASU6—Conduct monitoring and research, and adaptively manage 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate adverse 
effects of covered activities 
and LCR MSCP 
implementation on the 
razorback sucker, and 
contribute to its recovery.  
Implementation of these 
measures will contribute to 
attainment of the recovery 
goals established for the 
species (U.S. Fish and 
Wildlife Service 2002e). 
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Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts 
Summary of Expected 
Outcomes 

razorback sucker augmentations and created habitat 
RASU7—Provide funding and support for continuation of the 
Reclamation/SNWA ongoing Lake Mead razorback sucker studies 
RASU8—Continue razorback conservation measures identified in 
the ISC/SIA BO 

Other Covered Species 

Western red 
bat  
(roosting 
habitat) 

 Loss of up to 161 acres of habitat associated 
with implementation of flow-related 
covered activities 
 Periodic establishment and loss of habitat 
within the full pool elevation of Lake Mead 
as a result of fluctuations in reservoir 
elevation  
 Loss of up to 604 acres of habitat associated 
with implementation of federal non-flow-
related covered activitiesa 
 Potential for incidental take of individuals 
from activities that create covered species 
habitats in land cover types not considered 
to be habitat for the species, but where some 
transitory or minor use of the land cover 
type does occurb 
 Harassment of individuals associated with 
operation of equipment and other activities 
related to implementing non-flow-related 
covered activities and the LCR MSCP 
Conservation Plan 
 Potential for likely small, unmeasurable, 
effects on the production and abundance of 
insect prey associated with implementation 
of covered activities 

AMM 1—To the extent practicable, avoid and minimize impacts of 
implementing the LCR MSCP on existing covered species habitats   
AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission facilities 
on covered species in the LCR MSCP planning area 
AMM6—Avoid or minimize impacts on covered species habitats 
during dredging, bank stabilization activities and other river 
management activities 
MRM1—Conduct surveys and research to better identify covered 
and evaluation species habitat requirements 
MRM2—Monitor and adaptively manage created covered and 
evaluation species habitats 
WRBA1—Conduct surveys to determine species distribution of the 
western red bat 
WRBA2— Create 765 acres of western red bat roosting habitat 
CMM1—Reduce risk of loss of created habitat to wildfire 
CMM2—Replace created habitat affected by wildfire 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate adverse 
effects of covered activities 
and LCR MSCP 
implementation on the 
western red bat. 
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Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts 
Summary of Expected 
Outcomes 

Western 
yellow bat 
(roosting 
habitat) 

 Loss of up to 161 acres of habitat associated 
with implementation of flow-related 
covered activities 
 Periodic establishment and loss of habitat 
within the full pool elevation of Lake Mead 
as a result of fluctuations in reservoir 
elevation  
 Loss of up to 604 acres of habitat associated 
with implementation of federal non-flow-
related covered activitiesa 
 Potential for incidental take of individuals 
from activities that create covered species 
habitats in land cover types not considered 
to be habitat for the species, but where some 
transitory or minor use of the land cover 
type does occurb 
 Harassment of individuals associated with 
operation of equipment and other activities 
related to implementing non-flow-related 
covered activities and the LCR MSCP 
Conservation Plan 
 Potential for likely small, unmeasurable, 
effects on the production and abundance of 
insect prey associated with implementation 
of covered activities 

AMM 1—To the extent practicable, avoid and minimize impacts of 
implementing the LCR MSCP on existing covered species habitats   
AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission facilities 
on covered species in the LCR MSCP planning area 
AMM6—Avoid or minimize impacts on covered species habitats 
during dredging, bank stabilization activities and other river 
management activities 
MRM1—Conduct surveys and research to better identify covered 
and evaluation species habitat requirements 
MRM2—Monitor and adaptively manage created covered and 
evaluation species habitats 
WYBA1—Conduct surveys to determine species distribution of the 
western yellow bat 
WYBA2—Avoid removal of western yellow bat roosts trees 
WYBA3— Create 765 acres of western yellow bat roosting habitat 
CMM1—Reduce risk of loss of created habitat to wildfire 
CMM2—Replace created habitat affected by wildfire 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate adverse 
effects of covered activities 
and LCR MSCP 
implementation on the 
western yellow bat.   

Desert pocket 
mouse 

 Potential temporary or permanent 
disturbance or loss of habitat associated 
with the restoration of habitat and habitat 
management activities 
 Potential temporary disturbance of habitat 
associated with the creation of LCR MSCP 
habitats and habitat management activitiesb 
 Harassment of individuals associated with 
operation of equipment and other activities 
related to implementing non-flow-related 
covered activities and the LCR MSCP 

AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission facilities 
on covered species in the LCR MSCP planning area 
DPMO1—Conduct surveys to locate desert pocket mouse habitat 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate adverse 
effects of covered activities 
and LCR MSCP 
implementation on the 
desert pocket mouse. 
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Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts 
Summary of Expected 
Outcomes 

Conservation Plan 
 Potential for direct mortality of individuals 
associated with implementation of non-
flow-related covered activities over the term 
of the LCR MSCP 

Colorado 
River cotton 
rat 

 Loss of up to 59 acres of habitat associated 
with implementation of flow-related 
covered activities 
 Loss of up to 3 acres of habitat associated 
with implementation of federal non-flow-
related covered activitiesa 
 Potential for loss of up to 5 acres of 
degraded, low-value habitat associated with 
non-Federal, non-flow-related,  restoration 
of habitat and habitat management activities 
 Potential for disturbance of up to 125 acres 
of existing degraded or former marsh that 
may provide low habitat value associated 
with converting it to fully functioning marsh 
that provides high value habitat 
 Potential for removal of some limited and 
low value habitat (e.g., dry patches of 
herbaceous vegetation near marsh edges) as 
a result of creating covered species habitats 
with implementation of the LCR MSCP 
Conservation Planb  
 Harassment of individuals associated with 
operation of equipment and other activities 
related to implementing non-flow-related 
covered activities and the LCR MSCP 
Conservation Plan 
 Potential for direct mortality of individuals 
associated with implementation of non-
flow-related covered activities over the term 
of the LCR MSCP 

AMM 1—To the extent practicable, avoid and minimize impacts of 
implementing the LCR MSCP on existing covered species habitats   
AMM2—Avoid impacts of flow-related covered activities on 
covered species habitats at Topock Marsh 
AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission facilities 
on covered species in the LCR MSCP planning area 
AMM6—Avoid or minimize impacts on covered species habitats 
during dredging, bank stabilization activities and other river 
management activities 
MRM2—Monitor and adaptively manage created covered and 
evaluation species habitats 
MRM5—Monitor selenium levels in created backwater and marsh 
land cover types, and study the effect of selenium released as a 
result of dredging activities 
CRCR1—Conduct research to better define Colorado River cotton 
rat habitat requirements 
CRCR2—Create 125 acres of Colorado River cotton rat habitat 
CMM1—Reduce risk of loss of created habitat to wildfire 
CMM2—Replace created habitat affected by wildfire 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate adverse 
effects of covered activities 
and LCR MSCP 
implementation on the 
Colorado River cotton rat.  
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Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts 
Summary of Expected 
Outcomes 

Yuma hispid 
cotton rat 

 Loss of up to 71 acres of habitat associated 
with implementation of federal non-flow-
related covered activitiesa 
 Potential for loss of up to 5 acres of 
degraded, low-value habitat associated with 
non-Federal, non-flow-related, habitat 
restoration and habitat management 
activities 
 Potential for incidental take of individuals 
from activities that create covered species 
habitats in land cover types not considered 
to be habitat for the species, but where some 
transitory or minor use of the land cover 
type does occurb 
 Harassment of individuals associated with 
operation of equipment and other activities 
related to implementing non-flow-related 
covered activities and the LCR MSCP 
Conservation Plan 
 Potential for direct mortality of individuals 
associated with implementation of non-
flow-related covered activities over the term 
of the LCR MSCP 

AMM 1—To the extent practicable, avoid and minimize impacts of 
implementing the LCR MSCP on existing covered species habitats   
AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission facilities 
on covered species in the LCR MSCP planning area 
AMM6—Avoid or minimize impacts on covered species habitats 
during dredging, bank stabilization activities and other river 
management activities 
MRM2—Monitor and adaptively manage created covered and 
evaluation species habitats 
YHCR1—Conduct research to better define Yuma hispid cotton rat 
habitat requirements 
YHCR2—Create 76 acres of Yuma hispid cotton rat habitat 
CMM1—Reduce risk of loss of created habitat to wildfire 
CMM2—Replace created habitat affected by wildfire 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate adverse 
effects of covered activities 
and LCR MSCP 
implementation on the 
Yuma hispid cotton rat. 

Western least 
bittern 

 Loss of up to 133 acres of habitat associated 
with implementation of flow-related 
covered activities 
 Periodic establishment and loss of habitat 
within the full pool elevation of Lake Mead 
as a result of fluctuations in reservoir 
elevation  
 Loss of up to 70 acres of habitat associated 
with implementation of federal non-flow-
related covered activitiesa 
 Potential for loss of up to 10 acres of 
degraded, low-value habitat associated with 
non-Federal, non-flow-related, habitat 

AMM 1—To the extent practicable, avoid and minimize impacts of 
implementing the LCR MSCP on existing covered species habitats   
AMM2—Avoid impacts of flow-related covered activities on 
covered species habitats at Topock Marsh 
AMM3—To the extent practicable, avoid and minimize disturbance 
of covered bird species during the breeding season 
AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission facilities 
on covered species in the LCR MSCP planning area  
AMM6—Avoid or minimize impacts on covered species habitats 
during dredging, bank stabilization activities and other river 
management activities 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate adverse 
effects of covered activities 
and LCR MSCP 
implementation on the 
western least bittern, and 
reduce the likelihood of 
future federal listing of the 
species.  Implementation of 
these measures will benefit 



Table 5-10.  Continued Page 9 of 21

Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts 
Summary of Expected 
Outcomes 

restoration and habitat management 
activities 
 Potential periodic removal of up to 30 acres 
of emergent vegetation that could provide 
habitat along 244 miles of drains  
 Potential for disturbance of up to 512 acres 
of existing degraded or former marsh that 
may provide low habitat value associated 
with converting it to fully functioning marsh 
that provides high value habitat 
 Potential for removal of some limited and 
low value habitat (e.g., dry patches of 
herbaceous vegetation near marsh edges) as 
a result of creating covered species habitats 
with implementation of the LCR MSCP 
Conservation Planb  
 Harassment of individuals associated with 
operation of equipment and other activities 
related to implementing non-flow-related 
covered activities and the LCR MSCP 
Conservation Plan 
 Potential for direct mortality of a small 
number of individuals associated with 
implementation of non-flow-related covered 
activities over the term of the LCR MSCP 

MRM1—Conduct surveys and research to better identify covered 
and evaluation species habitat requirements 
MRM2—Monitor and adaptively manage created covered and 
evaluation species habitats 
MRM5—Monitor selenium levels in created backwater and marsh 
land cover types, and study the effect of selenium released as a 
result of dredging activities   
LEBI1—Create 512 acres of western least bittern habitat 
CMM1—Reduce risk of loss of created habitat to wildfire 
CMM2—Replace created habitat affected by wildfire 

the western least bittern by 
increasing the amount of 
new habitat in the LCR 
MSCP planning area by 
269 acres in addition to 
replacing the extent of 
impacted habitat. 

California 
black rail 

 Loss of up to 37 acres of habitat associated 
with implementation of flow-related 
covered activities 
 Loss of up to 31 acres of habitat associated 
with implementation of federal non-flow-
related covered activitiesa 
 Potential for loss of up to 5 acres of 
degraded, low-value habitat associated with 
non-Federal, non-flow-related, habitat 
restoration and habitat management 
activities 

AMM 1—To the extent practicable, avoid and minimize impacts of 
implementing the LCR MSCP on existing covered species habitats   
AMM2—Avoid impacts of flow-related covered activities on 
covered species habitats at Topock Marsh 
AMM3—To the extent practicable, avoid and minimize disturbance 
of covered bird species during the breeding season 
AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission facilities 
on covered species in the LCR MSCP planning area 
AMM6—Avoid or minimize impacts on covered species habitats 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate adverse 
effects of covered activities 
and LCR MSCP 
implementation on the 
California black rail, and 
reduce the likelihood of 
future federal listing of the 
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 Potential periodic removal of up to 30 acres 
of emergent vegetation that could provide 
habitat along 244 miles of drains  
 Potential for disturbance of up to 130 acres 
of existing degraded or former marsh that 
may provide low habitat value associated 
with converting it to fully functioning marsh 
that provides high value habitat 
 Potential for removal of some limited and 
low value habitat (e.g., dry patches of 
herbaceous vegetation near marsh edges) as 
a result of creating covered species habitats 
with implementation of the LCR MSCP 
Conservation Planb  
 Harassment of individuals associated with 
operation of equipment and other activities 
related to implementing non-flow-related 
covered activities and the LCR MSCP 
Conservation Plan 
 Potential for direct mortality of a small 
number of individuals associated with 
implementation of non-flow-related covered 
activities over the term of the LCR MSCP 

during dredging, bank stabilization activities and other river 
management activities 
MRM1—Conduct surveys and research to better identify covered 
and evaluation species habitat requirements 
MRM2—Monitor and adaptively manage created covered and 
evaluation species habitats 
MRM5—Monitor selenium levels in created backwater and marsh 
land cover types, and study the effect of selenium released as a 
result of dredging activities 
BLRA1—Create 130 acres of California black rail habitat 
CMM1—Reduce risk of loss of created habitat to wildfire 
CMM2—Replace created habitat affected by wildfire 
BLRA2—Maintain existing important California black rail habitat 
areas 

species.  Implementation of 
these measures will benefit 
the California black rail by 
increasing the amount of 
new habitat in the LCR 
MSCP planning area by 27 
acres in addition to 
replacing the extent of 
impacted habitat. 

Yellow-billed 
cuckoo 

 Loss of up to 1,425 acres of habitat 
associated with implementation of flow-
related covered activities 
 Periodic establishment and loss of habitat 
within the full pool elevation of Lake Mead 
as a result of fluctuations in reservoir 
elevation  
 Loss of up to 99 acres of habitat associated 
with implementation of federal non-flow-
related covered activitiesa 
 Potential for loss of up to 10 acres of 
degraded, low-value habitat associated with 
non-Federal, non-flow-related, habitat 

AMM 1—To the extent practicable, avoid and minimize impacts of 
implementing the LCR MSCP on existing covered species habitats   
AMM2—Avoid impacts of flow-related covered activities on 
covered species habitats at Topock Marsh 
AMM3—To the extent practicable, avoid and minimize disturbance 
of covered bird species during the breeding season 
AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission facilities 
on covered species in the LCR MSCP planning area 
AMM6—Avoid or minimize impacts on covered species habitats 
during dredging, bank stabilization activities and other river 
management activities 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate adverse 
effects of covered activities 
and LCR MSCP 
implementation on the 
yellow-billed cuckoo, and 
reduce the likelihood of 
future federal listing of the 
species.  Implementation of 
these measures will benefit 
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Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts 
Summary of Expected 
Outcomes 

restoration and habitat management 
activities 
 Potential for incidental take of individuals 
from activities that create covered species 
habitats in land cover types not considered 
to be habitat for the species, but where some 
transitory or minor use of the land cover 
type does occurb 
 Harassment of individuals associated with 
operation of equipment and other activities 
related to implementing non-flow-related 
covered activities and the LCR MSCP 
Conservation Plan 
 Potential for direct mortality of a small 
number of individuals associated with 
implementation of non-flow-related covered 
activities over the term of the LCR MSCP 

MRM1—Conduct surveys and research to better identify covered 
and evaluation species habitat requirements 
MRM2—Monitor and adaptively manage created covered and 
evaluation species habitats 
YBCU1—Create 4,050 acres of yellow-billed cuckoo habitat 
CMM1—Reduce risk of loss of created habitat to wildfire 
CMM2—Replace created habitat affected by wildfire 
YBCU2—Maintain existing important yellow-billed cuckoo habitat 
areas 

the yellow-billed cuckoo 
by increasing the amount 
of new habitat in the LCR 
MSCP planning area by 
2,516 acres in addition to 
replacing the extent of 
impacted habitat. 

Elf owl  Loss of up to 161 acres of habitat associated 
with implementation of flow-related 
covered activities 
 Loss of up to 590 acres of habitat associated 
with implementation of federal non-flow-
related covered activitiesa 
 Potential for incidental take of individuals 
from activities that create covered species 
habitats in land cover types not considered 
to be habitat for the species, but where some 
transitory or minor use of the land cover 
type does occurb 
 Harassment of individuals associated with 
operation of equipment and other activities 
related to implementing non-flow-related 
covered activities and the LCR MSCP 
Conservation Plan 
 Potential for direct mortality of a small 
number of individuals associated with 

AMM 1—To the extent practicable, avoid and minimize impacts of 
implementing the LCR MSCP on existing covered species habitats   
AMM3—To the extent practicable, avoid and minimize disturbance 
of covered bird species during the breeding season 
AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission facilities 
on covered species in the LCR MSCP planning area 
AMM6—Avoid or minimize impacts on covered species habitats 
during dredging, bank stabilization activities and other river 
management activities 
MRM1—Conduct surveys and research to better identify covered 
and evaluation species habitat requirements 
MRM2—Monitor and adaptively manage created covered and 
evaluation species habitats 
MRM3—Conduct research to determine and address the effects of 
nest site competition with European starlings on reproduction of 
covered species 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate adverse 
effects of covered activities 
and LCR MSCP 
implementation on the elf 
owl, and reduce the 
likelihood of future federal 
listing of the species.  
Implementation of these 
measures will benefit the 
elf owl by increasing the 
amount of new habitat in 
the LCR MSCP planning 
area by 1,033 acres in 
addition to replacing the 
extent of impacted habitat. 
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Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts 
Summary of Expected 
Outcomes 

implementation of non-flow-related covered 
activities over the term of the LCR MSCP 

ELOW1—Create 1,784 acres of elf owl habitat 
ELOW2—Install elf owl nest boxes 
CMM1—Reduce risk of loss of created habitat to wildfire 
CMM2—Replace created habitat affected by wildfire 

 

Gilded flicker  Loss of up to 1,425 acres of habitat 
associated with implementation of flow-
related covered activities 
 Loss of up to 99 acres of habitat associated 
with implementation of federal non-flow-
related covered activitiesa 
 Potential for loss of up to 10 acres of 
degraded, low-value habitat associated with 
non-Federal, non-flow-related, habitat 
restoration and habitat management 
activities 
 Potential for incidental take of individuals 
from activities that create covered species 
habitats in land cover types not considered 
to be habitat for the species, but where some 
transitory or minor use of the land cover 
type does occurb 
 Harassment of individuals associated with 
operation of equipment and other activities 
related to implementing non-flow-related 
covered activities and the LCR MSCP 
Conservation Plan 
 Potential for direct mortality of a small 
number of individuals associated with 
implementation of non-flow-related covered 
activities over the term of the LCR MSCP 

AMM 1—To the extent practicable, avoid and minimize impacts of 
implementing the LCR MSCP on existing covered species habitats   
AMM2—Avoid impacts of flow-related covered activities on 
covered species habitats at Topock Marsh 
AMM3—To the extent practicable, avoid and minimize disturbance 
of covered bird species during the breeding season 
AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission facilities 
on covered species in the LCR MSCP planning area 
AMM6—Avoid or minimize impacts on covered species habitats 
during dredging, bank stabilization activities and other river 
management activities 
MRM1—Conduct surveys and research to better identify covered 
and evaluation species habitat requirements 
MRM2—Monitor and adaptively manage created covered and 
evaluation species habitats 
MRM3—Conduct research to determine and address the effects of 
nest site competition with European starlings on reproduction of 
covered species 
GIFL1—Create 4,050 acres of gilded flicker habitat 
GIFL2—Install artificial snags to provide gilded flicker nest sites 
CMM1—Reduce risk of loss of created habitat to wildfire 
CMM2—Replace created habitat affected by wildfire 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate adverse 
effects of covered activities 
and LCR MSCP 
implementation on the 
gilded flicker, and reduce 
the likelihood of future 
federal listing of the 
species.  Implementation of 
these measures will benefit 
the gilded flicker by 
increasing the amount of 
new habitat in the LCR 
MSCP planning area by 
2,516 acres in addition to 
replacing the extent of 
impacted habitat. 
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Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts 
Summary of Expected 
Outcomes 

Gila 
woodpecker 

 Loss of up to 819 acres of habitat associated 
with implementation of flow-related 
covered activities 
 Loss of up to 26 acres of habitat associated 
with implementation of federal non-flow-
related covered activitiesa 
 Potential for loss of up to 10 acres of 
degraded, low-value habitat associated with 
non-Federal, non-flow-related, habitat 
restoration and habitat management 
activities 
 Potential for incidental take of individuals 
from activities that create covered species 
habitats in land cover types not considered 
to be habitat for the species, but where some 
transitory or minor use of the land cover 
type does occurb 
 Harassment of individuals associated with 
operation of equipment and other activities 
related to implementing non-flow-related 
covered activities and the LCR MSCP 
Conservation Plan 
 Potential for direct mortality of a small 
number of individuals associated with 
implementation of non-flow-related covered 
activities over the term of the LCR MSCP 

AMM 1—To the extent practicable, avoid and minimize impacts of 
implementing the LCR MSCP on existing covered species habitats   
AMM3—To the extent practicable, avoid and minimize disturbance 
of covered bird species during the breeding season 
AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission facilities 
on covered species in the LCR MSCP planning area 
AMM6—Avoid or minimize impacts on covered species habitats 
during dredging, bank stabilization activities and other river 
management activities 
MRM1—Conduct surveys and research to better identify covered 
and evaluation species habitat requirements 
MRM2—Monitor and adaptively manage created covered and 
evaluation species habitats 
MRM3—Conduct research to determine and address the effects of 
nest site competition with European starlings on reproduction of 
covered species 
GIWO1—Create 1,702 acres of Gila woodpecker habitat 
GIWO2—Install artificial snags to provide Gila woodpecker nest 
sites 
CMM1—Reduce risk of loss of created habitat to wildfire 
CMM2—Replace created habitat affected by wildfire 

 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate adverse 
effects of covered activities 
and LCR MSCP 
implementation on the Gila 
woodpecker, and reduce 
the likelihood of future 
federal listing of the 
species.  Implementation of 
these measures will benefit 
the gilded flicker by 
increasing the amount of 
new habitat in the LCR 
MSCP planning area by 
847 acres in addition to 
replacing the extent of 
impacted habitat. 

Vermilion 
flycatcher 

 Loss of up to 1,890 acres of habitat 
associated with implementation of flow-
related covered activities 
 Periodic establishment and loss of habitat 
within the full pool elevation of Lake Mead 
as a result of fluctuations in reservoir 
elevation  
 Loss of up to 714 acres of habitat associated 
with implementation of federal non-flow-

AMM 1—To the extent practicable, avoid and minimize impacts of 
implementing the LCR MSCP on existing covered species habitats   
AMM2—Avoid impacts of flow-related covered activities on 
covered species habitats at Topock Marsh 
AMM3—To the extent practicable, avoid and minimize disturbance 
of covered bird species during the breeding season 
AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission facilities 
on covered species in the LCR MSCP planning area 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate adverse 
effects of covered activities 
and LCR MSCP 
implementation on the 
vermilion flycatcher, and 
reduce the likelihood of 
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Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts 
Summary of Expected 
Outcomes 

related covered activitiesa 
 Potential for loss of up to 10 acres of 
degraded, low-value habitat associated with 
non-Federal, non-flow-related, habitat 
restoration and habitat management 
activities 
 Potential for incidental take of individuals 
from activities that create covered species 
habitats in land cover types not considered 
to be habitat for the species, but where some 
transitory or minor use of the land cover 
type does occurb 
 Harassment of individuals associated with 
operation of equipment and other activities 
related to implementing non-flow-related 
covered activities and the LCR MSCP 
Conservation Plan 
 Potential for direct mortality of a small 
number of individuals associated with 
implementation of non-flow-related covered 
activities over the term of the LCR MSCP 

AMM6—Avoid or minimize impacts on covered species habitats 
during dredging, bank stabilization activities and other river 
management activities 
MRM1—Conduct surveys and research to better identify covered 
and evaluation species habitat requirements 
MRM2—Monitor and adaptively manage created covered and 
evaluation species habitats 
MRM4—Conduct research to determine and address the effects of 
brown-headed cowbird nest parasitism on reproduction of covered 
species 
VEFL1—Create 5,208 acres of vermilion flycatcher habitat 
CMM1—Reduce risk of loss of created habitat to wildfire 
CMM2—Replace created habitat affected by wildfire 

future federal listing of the 
species.  Implementation of 
these measures will benefit 
the vermilion flycatcher by 
increasing the amount of 
new habitat in the LCR 
MSCP planning area by 
2,594 acres in addition to 
replacing the extent of 
impacted habitat. 

Arizona 
Bell’s vireo 

 Loss of up to 1,654 acres of habitat 
associated with implementation of flow-
related covered activities 
 Periodic establishment and loss of habitat 
within the full pool elevation of Lake Mead 
as a result of fluctuations in reservoir 
elevation  
 Loss of up to 1,309 acres of habitat 
associated with implementation of federal 
non-flow-related covered activitiesa,c 
 Potential for loss of up to 20 acres of 
degraded, low-value habitat associated with 
non-Federal, non-flow-related, habitat 
restoration and habitat management 
activities 

AMM 1—To the extent practicable, avoid and minimize impacts of 
implementing the LCR MSCP on existing covered species habitats   
AMM2—Avoid impacts of flow-related covered activities on 
covered species habitats at Topock Marsh 
AMM3—To the extent practicable, avoid and minimize disturbance 
of covered bird species during the breeding season 
AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission facilities 
on covered species in the LCR MSCP planning area 
AMM6—Avoid or minimize impacts on covered species habitats 
during dredging, bank stabilization activities and other river 
management activities 
MRM1—Conduct surveys and research to better identify covered 
and evaluation species habitat requirements 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate adverse 
effects of covered activities 
and LCR MSCP 
implementation on the 
Arizona Bell’s vireo. 
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Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts 
Summary of Expected 
Outcomes 

 Potential for incidental take of individuals 
from activities that create covered species 
habitats in land cover types not considered 
to be habitat for the species, but where some 
transitory or minor use of the land cover 
type does occurb 
 Harassment of individuals associated with 
operation of equipment and other activities 
related to implementing non-flow-related 
covered activities and the LCR MSCP 
Conservation Plan 
 Potential for direct mortality of a small 
number of individuals associated with 
implementation of non-flow-related covered 
activities over the term of the LCR MSCP 

MRM2—Monitor and adaptively manage created covered and 
evaluation species habitats 
MRM4—Conduct research to determine and address the effects of 
brown-headed cowbird nest parasitism on reproduction of covered 
species 
BEVI1—Create 2,983 acres of Arizona Bell’s vireo habitat 
CMM1—Reduce risk of loss of created habitat to wildfire 
CMM2—Replace created habitat affected by wildfire 

Sonoran 
yellow 
warbler 

 Loss of up to 2,929 acres of habitat 
associated with implementation of flow-
related covered activities 
 Periodic establishment and loss of habitat 
within the full pool elevation of Lake Mead 
as a result of fluctuations in reservoir 
elevation  
 Loss of up to 183 acres of habitat associated 
with implementation of federal non-flow-
related covered activitiesa 
 Potential for loss of up to 10 acres of 
degraded, low-value habitat associated with 
non-Federal, non-flow-related, habitat 
restoration and habitat management 
activities 
 Potential for incidental take of individuals 
from activities that create covered species 
habitats in land cover types not considered 
to be habitat for the species, but where some 
transitory or minor use of the land cover 
type does occurb 

AMM 1—To the extent practicable, avoid and minimize impacts of 
implementing the LCR MSCP on existing covered species habitats   
AMM2—Avoid impacts of flow-related covered activities on 
covered species habitats at Topock Marsh 
AMM3—To the extent practicable, avoid and minimize disturbance 
of covered bird species during the breeding season 
AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission facilities 
on covered species in the LCR MSCP planning area 
AMM6—Avoid or minimize impacts on covered species habitats 
during dredging, bank stabilization activities and other river 
management activities 
MRM1—Conduct surveys and research to better identify covered 
and evaluation species habitat requirements 
MRM2—Monitor and adaptively manage created covered and 
evaluation species habitats 
MRM4—Conduct research to determine and address the effects of 
brown-headed cowbird nest parasitism on reproduction of covered 
species 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate adverse 
effects of covered activities 
and LCR MSCP 
implementation on the 
Sonoran yellow warbler, 
and reduce the likelihood 
of future federal listing of 
the species.  
Implementation of these 
measures will benefit the 
Sonoran yellow warbler by 
increasing the amount of 
new habitat in the LCR 
MSCP planning area by 
928 acres in addition to 
replacing the extent of 
impacted habitat. 
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Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts 
Summary of Expected 
Outcomes 

 Harassment of individuals associated with 
operation of equipment and other activities 
related to implementing non-flow-related 
covered activities and the LCR MSCP 
Conservation Plan 
 Potential for direct mortality of individuals 
associated with implementation of non-
flow-related covered activities over the term 
of the LCR MSCP 

YWAR1—Create 4,050 acres of Sonoran yellow warbler habitat 
CMM1—Reduce risk of loss of created habitat to wildfire 
CMM2—Replace created habitat affected by wildfire 

 

 

Summer 
tanager 

 Loss of up to 161 acres of habitat associated 
with implementation of flow-related 
covered activities 
 Periodic establishment and loss of habitat 
within the full pool elevation of Lake Mead 
as a result of fluctuations in reservoir 
elevation  
 Loss of up to 14 acres of habitat associated 
with implementation of federal non-flow-
related covered activitiesa 
 Potential for incidental take of individuals 
from activities that create covered species 
habitats in land cover types not considered 
to be habitat for the species, but where some 
transitory or minor use of the land cover 
type does occurb 
 Harassment of individuals associated with 
operation of equipment and other activities 
related to implementing non-flow-related 
covered activities and the LCR MSCP 
Conservation Plan 
 Potential for direct mortality of a small 
number of individuals associated with 
implementation of non-flow-related covered 
activities over the term of the LCR MSCP 

AMM 1—To the extent practicable, avoid and minimize impacts of 
implementing the LCR MSCP on existing covered species habitats   
AMM3—To the extent practicable, avoid and minimize disturbance 
of covered bird species during the breeding season 
AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission facilities 
on covered species in the LCR MSCP planning area 
AMM6—Avoid or minimize impacts on covered species habitats 
during dredging, bank stabilization activities and other river 
management activities 
MRM1—Conduct surveys and research to better identify covered 
and evaluation species habitat requirements 
MRM2—Monitor and adaptively manage created covered and 
evaluation species habitats 
MRM4—Conduct research to determine and address the effects of 
brown-headed cowbird nest parasitism on reproduction of covered 
species 
SUTA1—Create 602 acres of summer tanager habitat 
CMM1—Reduce risk of loss of created habitat to wildfire 
CMM2—Replace created habitat affected by wildfire 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate adverse 
effects of covered activities 
and LCR MSCP 
implementation on the 
summer tanager, and 
reduce the likelihood of 
future federal listing of the 
species.  Implementation of 
these measures will benefit 
the summer tanager by 
increasing the amount of 
new habitat in the LCR 
MSCP planning area by 
427 acres in addition to 
replacing the extent of 
impacted habitat. 
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Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts 
Summary of Expected 
Outcomes 

Flat-tailed 
horned lizard  

 Loss of up to 128 acres of habitat associated 
with implementation of federal non-flow-
related covered activitiesa 
 Harassment of individuals associated with 
operation of equipment and other activities 
related to implementing non-flow-related 
covered activities and the LCR MSCP 
Conservation Plan 
 Potential for direct mortality of individuals 
associated with implementation of non-
flow-related covered activities and the LCR 
MSCP over the term of the LCR MSCP 

AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission facilities 
on covered species in the LCR MSCP planning area 
FTHL1—Acquire and protect 230 acres of existing unprotected 
occupied flat-tailed horned lizard habitat 
FTHL2—Implement conservation measures to avoid or minimize 
take of flat-tailed horned lizard 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate adverse 
effects of covered activities 
and LCR MSCP 
implementation on the flat-
tailed horned lizard. 

Relict leopard 
frog 

 Potential temporary disturbance of habitat 
associated with the creation of habitat and 
habitat management activities. 
 Harassment of individuals associated with 
operation of equipment and other activities 
related to implementing non-flow-related 
covered activities and the LCR MSCP 
Conservation Plan 
 Potential for direct mortality of individuals 
associated with implementation of non-
flow-related covered activities over the term 
of the LCR MSCP 

RLFR1—Provide funding to support existing relict leopard frog 
conservation programs 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate adverse 
effects of covered activities 
and LCR MSCP 
implementation on the 
relict leopard frog, and 
reduce the likelihood of 
future federal listing of the 
species. 

Flannelmouth 
sucker 

 Loss of up to 85 acres of habitat associated 
with implementation of flow-related 
covered activities 
 Periodic loss of transitory Colorado River 
and Virgin River channel habitat that may 
be present in Lake Mead when the reservoir 
is below full pool elevation and lost when 
reservoir elevations are raised 
 Potential temporary disturbance of habitat 
associated with the creation of habitat and 
habitat management activities. 

AMM 1—To the extent practicable, avoid and minimize impacts of 
implementing the LCR MSCP on existing covered species habitats   
AMM4—Minimize contaminant loads in runoff and return 
irrigation flows from LCR MSCP created habitats to the LCR 
AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission facilities 
on covered species in the LCR MSCP planning area 
AMM6—Avoid or minimize impacts on covered species habitats 
during dredging, bank stabilization activities and other river 
management activities 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate adverse 
effects of covered activities 
and LCR MSCP 
implementation on the 
flannelmouth sucker, and 
reduce the likelihood of 
future federal listing of the 
species. 
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Species Impacts and Estimated Level of Take Conservation Measures to Avoid, Minimize, and Mitigate Impacts 
Summary of Expected 
Outcomes 

 Potential for entrainment of individuals at 
diversions over the term of the LCR MSCP 
 Harassment of individuals associated with 
operation of equipment and other activities 
related to implementing non-flow-related 
covered activities and the LCR MSCP 
Conservation Plan 
 Potential for direct mortality of individuals 
associated with implementation of non-
flow-related covered activities over the term 
of the LCR MSCP 

MRM2—Monitor and adaptively manage created covered and 
evaluation species habitats 
MRM5—Monitor selenium levels in created backwater and marsh 
land cover types, and study the effect of selenium released as a 
result of dredging activities 
FLSU1—Create 85 acres of flannelmouth sucker habitat 
FLSU2—Provide funding to support existing flannelmouth sucker 
conservation programs 
FLSU3—Assess flannelmouth sucker management needs and 
develop management strategies 

MacNeill’s 
sootywing 
skipper 

 Loss of up to 172 acres of habitat associated 
with implementation of flow-related 
covered activities  
 Loss of up to 50 acres of habitat associated 
with implementation of Federal non-flow-
related covered activitiesa 
 Potential disturbance of or loss of a small, 
unquantifiable amount of habitat associated 
with the creation of habitat and habitat 
management activities. 
 Harassment of individuals associated with 
operation of equipment and other activities 
related to implementing non-flow-related 
covered activities and the LCR MSCP 
Conservation Plan 
 Potential for direct mortality of individuals 
associated with implementation of non-
flow-related covered activities over the term 
of the LCR MSCP 

AMM 1—To the extent practicable, avoid and minimize impacts of 
implementing the LCR MSCP on existing covered species habitats 
AMM5—Avoid impacts of operation, maintenance, and 
replacement of hydroelectric generation and transmission facilities 
on covered species in the LCR MSCP planning area 
MRM2—Monitor and adaptively manage created covered and 
evaluation species habitats 
MNSW1—Conduct surveys and research to locate MacNeill’s 
sootywing skipper habitat and to better define its habitat 
requirements 
MNSW2—Create at least 222 acres of MacNeill’s sootywing 
skipper habitat 
CMM1—Reduce risk of loss of created habitat to wildfire 
CMM2—Replace created habitat affected by wildfire 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate adverse 
effects of covered activities 
and LCR MSCP 
implementation on the 
MacNeill’s sootywing 
skipper. 

Sticky 
buckwheat 

 Potential for direct mortality of individuals 
associated with implementation of flow-
related covered activities over the term of 
the LCR MSCP 

STBU1—Provide funding to support existing sticky buckwheat 
conservation programs 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate adverse 
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effects of covered activities 
and LCR MSCP 
implementation on the 
sticky buckwheat, and 
reduce the likelihood of 
future federal listing of the 
species. 

Threecorner 
milkvetch 

 Potential for direct mortality of individuals 
associated with implementation of flow-
related covered activities over the term of 
the LCR MSCP 

THMI1—Provide funding to support existing threecorner 
milkvetch conservation programs 

Implementation of the 
conservation measures 
achieves the LCR MSCP 
goal to avoid, minimize, 
and fully mitigate adverse 
effects of covered activities 
and LCR MSCP 
implementation on the 
threecorner milkvetch, and 
reduce the likelihood of 
future federal listing of the 
species. 

Evaluation Species 

California 
leaf-nosed bat 
(roosting 
habitat) 

 Potential for likely small, unmeasurable, 
effects on the production and abundance of 
insect prey associated with implementation 
of flow-related activities 

MRM1—Conduct surveys and research to better identify covered 
and evaluation species habitat requirements 
MRM2—Monitor and adaptively manage created covered and 
evaluation species habitats 
CLNB1—Conduct surveys to locate California leaf-nosed bat roost 
sites  
CLNB2—Create covered species habitat near California leaf-nosed 
bat roost sites 
CMM1—Reduce risk of loss of created habitat to wildfire 
CMM2—Replace created habitat affected by wildfire 

Implementation of the 
conservation measures will 
fully mitigate flow-related 
impacts, if any, on the 
diversity and production of 
insects.  In addition, 
implementation of survey 
and research conservation 
measures will provide 
important information for 
use in developing future 
conservation efforts for 
this species. 
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Pale 
Townsend’s 
big-eared bat 
(roosting 
habitat) 

 Potential for likely small, unmeasurable, 
effects on the production and abundance of 
insect prey associated with implementation 
of flow-related activities 

MRM1—Conduct surveys and research to better identify covered 
and evaluation species habitat requirements 
MRM2—Monitor and adaptively manage created covered and 
evaluation species habitats 
PTBB1—Conduct surveys to locate pale Townsend’s big-eared bat 
roost sites 
PTBB2— Create covered species habitat near pale Townsend’s big-
eared bat roost sites 
CMM1—Reduce risk of loss of created habitat to wildfire 
CMM2—Replace created habitat affected by wildfire 

Implementation of the 
conservation measures will 
fully mitigate flow-related 
impacts, if any, on the 
diversity and production of 
insects.  In addition, 
implementation of survey 
and research conservation 
measures will provide 
important information for 
use in developing future 
conservation efforts for 
this species. 

Colorado 
River toad 

 No impacts expected CRTO1—Conduct research to better define the distribution, habitat 
requirements, and factors that are limiting the distribution of the 
Colorado River toad 
CRTO2—Protect existing unprotected occupied Colorado River 
toad habitat 
CRTO3—Conduct research to determine feasibility of establishing 
the Colorado River toad in unoccupied habitat 

Implementation of the 
conservation measures will 
provide information 
necessary for successful 
management to maintain 
and increase the abundance 
of the Colorado River toad 
throughout its range. 

Lowland 
leopard frog 

 No impacts expected LLFR1— Conduct research to better define the distribution, habitat 
requirements, and factors that are limiting the distribution of the 
lowland leopard frog 
LLFR2—Protect existing unprotected occupied lowland leopard 
frog habitat 
LLFR3— Conduct research to determine feasibility of establishing 
the lowland leopard frog in unoccupied habitat 

Implementation of the 
conservation measures 
would provide information 
necessary for successful 
management to maintain 
and increase the abundance 
of lowland leopard frogs 
throughout its range. 
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Note: 
a The estimated effects on covered species habitats that will result from implementation of the federal non-flow-related covered activities addressed in the 

LCR MSCP BA.  The amount of land cover types to be created to provide covered species habitats described in Chapter 5 “Conservation Plan” includes 
the creation of sufficient land cover to provide covered species habitat to mitigate both the impacts of implementing the LCR MSCP HCP and the 
federal non-flow-related activities on covered species habitats. 

b The LCR MSCP currently estimates that about two-thirds of LCR MSCP created habitat would be created on agricultural lands (5,045 acres), including 
associated infrastructure (estimated to be 1 percent of all habitat created, or 81 acres).  Agricultural lands provide little or no habitat value for covered 
and evaluation species.   

 The LCR MSCP impact assessment also assumes that up to 512 acres of existing degraded or former marsh that may provide low-value habitat could be 
converted to create fully functioning marsh that provides high-value Yuma clapper rail, western least bittern, California black rail, and Colorado River 
cotton rat habitat.  Up to 360 acres of existing degraded or former backwaters could also be converted to create fully functioning backwaters that 
provides high-value habitat for the bonytail, razorback sucker, and flannelmouth sucker.  Conversion of existing degraded or former marsh and 
backwaters to create habitat for these species, however, will not result in a loss of existing habitat.  
The remainder of LCR MSCP habitat (currently estimated to be 2,377 acres) would be created on additional lands that may support some transitory or 
minor level of use (e.g., saltcedar and saltcedar-dominated land cover types) by individuals of one or more covered species, but are not considered to be 
habitat.  These land cover types would be lost and replaced with habitats designed to be of higher value for the covered species.  Implementation of the 
avoidance and minimization measures described in Section 5.6.1, “Avoidance and Minimization Measures,” however, will reduce the likelihood of 
incidental take of covered species that could be associated with removal of these land cover types. 

c Includes 610 acres of honey mesquite IV that provides Arizona Bell’s vireo habitat that could be converted to agricultural uses and that are covered 
under the LCR MSCP.  Up to an additional 3,832 acres of honey mesquite IV that provides habitat could be removed by Federal non-flow-related 
activities, however, these activities and resultant impacts are not covered under the LCR MSCP.  

 



 



Table 5-11.  Comparison of Species-Specific Habitat Impacts to Created LCR MSCP Habitat Page 1 of 2 

Covered Species 

Impacts of Federal 
and Non-Federal 

Flow-Related 
Covered Activitiesa 

Impacts of Federal 
and Non-Federal 

Non-Flow-Related 
Covered Activitiesa,b 

Total 
Impacts 

LCR MSCP 
Created 
Habitat 

Threatened and Endangered Species    
Yuma clapper rail 133 110 243 512 
Southwestern willow flycatcher 1,784 69 1,853 4,050 
Desert tortoise (Mojave population) 0 192 192 0c 
Bonytail 399 0 399 360d 
Humpback chub NDe 0 NDe NDe 
Razorback sucker 399 0 399 360d 
Other Covered Species     
Western red bat (roosting habitat) 161 604 765 765 
Western yellow bat (roosting habitat) 161 604 765 765 
Desert pocket mouse 0 0 0 0 
Colorado River cotton rat  59 8 67 125 
Yuma hispid cotton rat  0 76 76 76 
Western least bittern  133 110 243 512 
California black rail 37 66 103 130 
Yellow-billed cuckoo 1,425 109 1,534 4,050 
Elf owl 161 590 751 1,784 
Gilded flicker 1,425 109 1,534 4,050 
Gila woodpecker 819 36 855 1,702 
Vermilion flycatcher 1,890 724 2,614 5,208 
Arizona Bell’s vireo 1,654 1,329f 2,983f 2,983 
Sonoran yellow warbler 2,929 193 3,122 4,050 
Summer tanager 161 14 175 602 
Flat-tailed horned lizard  0 128 128 0g 
Relict leopard frog 0h 0h 0h 0 
Flannelmouth sucker 85 0 85 85 
MacNeill’s sootywing skipper 172 50 222 222 
Sticky buckwheat NDi 0 NDi NDi 
Threecorner milkvetch NDi 0 NDi NDi 
Evaluation Species     
California leaf-nosed bat  

(roosting habitat) 
0 0 0 0 

Pale Townsend’s big-eared bat  
(roosting habitat) 

0 0 0 0 

Colorado River toad 0 0 0 0 
Lowland leopard frog 0 0 0 0 



Table 5-11.  Continued Page 2 of 2

Note:  LCR MSCP conservation measures to create habitat for covered species will avoid removal of 
cottonwood-willow, honey mesquite, marsh, and backwater land cover types that provide habitat for 
covered species, and, therefore, impacts of implementing the LCR MSCP conservation measures are not 
shown in this table. The LCR MSCP currently estimates that about two-thirds of LCR MSCP created 
habitat would be created on agricultural lands (5,045 acres), including associated infrastructure (estimated 
to be 1percent of all habitat created, or 81 acres).  Agricultural lands provide little or no habitat value for 
covered and evaluation species.   

 The LCR MSCP impact assessment also assumes that up to 512 acres of existing degraded or former marsh 
that may provide low-value habitat could be converted to create fully functioning marsh that provides high-
value Yuma clapper rail, western least bittern, California black rail, and Colorado River cotton rat habitat.  
Up to 360 acres of existing degraded or former backwaters could also be converted to create fully 
functioning backwaters that provides high-value habitat for the bonytail, razorback sucker, and 
flannelmouth sucker.  Conversion of existing degraded or former marsh and backwaters to create habitat 
for these species, however, will not result in a loss of existing habitat.  
The remainder of LCR MSCP habitat (currently estimated to be 2,377 acres) would be created on 
additional lands that may support some transitory or minor level of use (e.g., saltcedar and saltcedar-
dominated land cover types) by individuals of one or more covered species, but are not considered to be 
habitat .  These land cover types would be lost and replaced with habitats designed to be of higher value for 
the covered species.  Implementation of the avoidance and minimization measures described in Section 
5.6.1, “Avoidance and Minimization Measures,” however, will reduce the likelihood of incidental take of 
covered species that could be associated with removal of these land cover types.  

 
a Impacts of non-Federal non-flow-related covered activities are derived from Table 4-5.   
b The estimated effects on covered species habitats that will result from implementation of the Federal 

non-flow-related covered activities are addressed in the LCR MSCP BA.  The amount of land cover 
types to be created or protected to provide covered species habitats described in Table 5-5 includes the 
creation or protection of sufficient land cover to provide covered species habitat to mitigate both the 
impacts of implementing the LCR MSCP HCP and the Federal non-flow-related activities on covered 
species habitats. 

c Net loss in habitat is fully mitigated by protecting 230 acres of desert tortoise habitat in accordance with 
mitigation requirements in the document entitled “Compensation for Desert Tortoise” (Desert Tortoise 
Compensation Team 1991). 

d The effects of the loss of 399 acres of backwater on this species is fully mitigated by both creating 
360 acres of backwater that will be managed to provide greater habitat values for this species and by 
stocking juvenile fish to substantially augment the existing population over the term of the LCR MSCP 
(Section 5.7.4, “Bonytail,” and Section 5.7.6, “Razorback Sucker”).  

e ND  =  Not determined.  Acres of potentially affected habitat are not calculated.  Changes in reservoir 
elevations associated with implementation of flow-related covered activities, however, could result in 
the establishment of up to 62 miles of transitory Colorado River channel when the reservoir pool is 
maintained at lower elevations that could be occupied by humpback chub and subsequently lost when 
reservoir elevations rise.   

f Includes 610 acres of honey mesquite IV that provides Arizona Bell’s vireo habitat that could be 
converted to agricultural uses and that are covered under the LCR MSCP.  Up to an additional 3,832 
acres of honey mesquite IV that provides habitat could be removed by Federal non-flow-related 
activities, however, these activities and resultant impacts are not covered under the LCR MSCP.  

g Net loss in habitat is fully mitigated by protecting 230 acres of flat-tailed horned lizard habitat in 
accordance with mitigation requirements in the Flat-Tailed Horned Lizard Rangewide Management 
Strategy (Flat-tailed Horned Lizard Interagency Coordinating Committee 2003). 

h Implementation of covered activities will not result in removal of this species’ habitat but could result in 
temporary disturbance of habitat or affect movement of individuals.    

 i ND  =  Not determined.  Acres of potentially affected habitat are not calculated.  Changes in Lake Mead 
reservoir elevations associated with implementation of flow-related covered activities, however, would 
result in periodic loss of habitat that is exposed along the Lake Mead shoreline when reservoir elevations 
are low and then is subsequently inundated when reservoir elevations rise.  
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LCR MSCP planning area, provide for the production of individuals that could disperse 1 
to and nest in LCR MSCP–created habitat, and support future recovery of the species.  2 
Habitat maintenance would likely be undertaken in conjunction with the maintenance of 3 
existing California black rail habitat. 4 

5.7.1.3 Expected Outcomes with Implementation of 5 
Conservation Measures 6 

Implementation of the LCR MSCP conservation measures, including maintenance of 7 
existing important habitat areas and creation of 512 acres of habitat, achieves the LCR 8 
MSCP goals to avoid, minimize, and fully mitigate adverse effects of covered activities 9 
and LCR MSCP implementation on the Yuma clapper rail, and to contribute to its 10 
recovery.  Implementation of these measures will help ensure that the existing abundance 11 
of the species in the LCR MSCP planning area is maintained as a result of fully replacing 12 
affected habitat and maintaining existing habitat that otherwise could decline in function 13 
or be lost without management intervention.  Implementation of the conservation 14 
measures will also contribute to recovery by increasing the amount of new breeding 15 
habitat by 269 acres, in addition to replacing the extent of affected habitat. 16 

5.7.2 Southwestern Willow Flycatcher 17 

5.7.2.1 Summary of Effects 18 

Implementation of covered activities and LCR MSCP conservation measures could result 19 
in the loss of up to 1,794 acres of southwestern willow flycatcher habitat and harassment 20 
of individuals.  Implementation of Federal non-flow-related covered activities addressed 21 
in the LCR MSCP BA could result in the loss of an additional 59 acres of habitat.  Some 22 
additional limited and low value habitat (e.g., patches of saltcedar and saltcedar-23 
dominated land cover types) could be affected by habitat creation and maintenance 24 
activities; however, the level of take is assumed to be low because of the limited value of 25 
the potentially affected habitat. 26 

5.7.2.2 Conservation Measures 27 

WIFL1—Create 4,050 acres of southwestern willow flycatcher habitat.  Of the 28 
5,940 acres of created cottonwood-willow, at least 4,050 acres will be designed and 29 
created to provide habitat for this species.  Created cottonwood-willow will be designed 30 
and managed to support cottonwood-willow types I–IV that provide breeding habitat for 31 
this species.  The created cottonwood-willow would also function as migration habitat for 32 
birds that migrate along the LCR.  A total of 2,700 acres of created habitat will be 33 
designed and managed to provide habitat for both the southwestern willow flycatcher and 34 
yellow-billed cuckoo.  To provide habitat for both species, created habitat will need to be 35 
composed of cottonwood-willow types I–IV, include moist soils for flying insect 36 
production, and be in large habitat blocks (at least 25 acres but preferably up to 200 or 37 
more acres).  The remaining 1,350 acres of the 4,050 acres of created habitat will also be 38 
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composed of cottonwood-willow types I–IV and will include moist soils, but patches of 1 
this habitat may be smaller if site constraints limit the construction of larger habitat 2 
patches. 3 

Of the 1,350 acres of habitat to be created specifically for the yellow-billed cuckoo 4 
(Section 5.7.14), patches that provide surface water or moist surface soil conditions 5 
during the breeding season will also support habitat for the southwestern willow 6 
flycatcher. 7 

In addition to the spatial replacement of affected habitat, the quality of created habitat 8 
will be substantially greater than the affected habitat.  Affected southwestern willow 9 
flycatcher habitat is dominated by dense stands of saltcedar that support little vegetative 10 
diversity relative to the cottonwood-willow land cover that will be created and managed 11 
as flycatcher breeding habitat.  Cottonwood-willow land cover created to provide 12 
southwestern willow flycatcher habitat will be designed and managed to be dominated by 13 
native riparian trees (i.e., cottonwood and willow trees), support flying insect production 14 
used as food by the flycatcher, support a diversity of plant species, provide a dense 15 
multilayered canopy, support multiple seral stages, and provide substantial areas of edge 16 
habitat.  Created habitat, thus, will be similar to the condition of the species’ native 17 
habitat that was historically present along the LCR. 18 

The relative suitability and carrying capacity of saltcedar and cottonwood-willow habitats 19 
for nesting southwestern willow flycatchers are difficult to measure under current 20 
conditions because saltcedar now dominates most riparian areas along the LCR.  Based 21 
on historical accounts, however, cottonwood-willow forests of the LCR once supported a 22 
high diversity and density of nesting birds, including willow flycatchers (Grinnell 1914; 23 
Garrett and Dunn 1981; Rosenberg et al. 1991).  Thus, it is reasonable to assume that the 24 
successful replacement of the current saltcedar-dominated habitats by the species’ 25 
historical, native habitat would provide highly favorable conditions for long-term 26 
maintenance and enhancement of southwestern willow flycatcher populations on the 27 
LCR. 28 

To ensure that high quality and fully functioning southwestern willow flycatcher 29 
breeding habitat is created, the following design and management criteria, subject to 30 
adjustment through the LCR MSCP adaptive management process, will be applied to 31 
created cottonwood-willow land cover dedicated as replacement southwestern willow 32 
flycatcher habitat: 33 

 Southwestern willow flycatcher habitat will be created in patches of at least 10 acres, 34 
with an objective of creating larger patches of habitat. 35 

 Created-habitat patches will be close to each other or existing tracts of riparian forest 36 
that provide southwestern willow flycatcher habitat in a manner that will maximize 37 
continuity with other riparian habitats. 38 

 Designs of created habitats will emphasize creation of nesting habitat within 200 feet 39 
of standing or slow-moving water or moist surface soils (suitable insect-productive 40 
foraging habitats) and will include creation of suitable habitat edges that are preferred 41 
by this species. 42 
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 Created habitat will include provisions for supporting moist surface soils and 1 
standing or slow-moving water required by the species within their territories during 2 
the breeding season (may extend from late April to August along the LCR).  3 
Maintaining these conditions could involve creation of canals and shallow swales that 4 
permanently or seasonally maintain surface water or moist surface soil conditions.  5 
Because the actual period that moist soils or ponded or slow-moving water conditions 6 
must be present to support successful reproduction is not well understood, watering 7 
of created habitat will be managed adaptively to determine periods when water must 8 
be present to support flycatcher reproduction. 9 

 Canals and shallow swales may need to be created to dissect blocks of created 10 
cottonwood-willow that will be wide enough (estimated to be at least 25 feet) to 11 
create interior forest-edge conditions necessary to support southwestern willow 12 
flycatcher habitat, create the microrelief and soil moisture conditions necessary to 13 
support a diversity of understory plant species, and supply irrigation water. 14 

 Created habitat will be designed and actively managed to support a vigorous plant 15 
community that will support multiple layers, seral stages, and age cohorts of trees. 16 

 Mounds and depressions, to the extent necessary, will be created in habitat created on 17 
conservation areas to establish some topographic diversity that will also provide 18 
habitat diversity by increasing plant and insect prey species diversity. 19 

WIFL2—Maintain existing important habitat areas.  The Applicants, under 20 
agreements with cooperating land management agencies, will provide funding to those 21 
agencies to maintain a portion of existing southwestern willow flycatcher habitat within 22 
the LCR MSCP planning area (Section 5.4.2).  Maintaining important existing habitat 23 
areas is necessary to ensure the continued existence of the southwestern willow flycatcher 24 
in the LCR MSCP planning area, provide for the production of individuals that could 25 
disperse to and nest in LCR MSCP–created habitats, and support future recovery of the 26 
species. 27 

5.7.2.3 Expected Outcomes with Implementation of 28 
Conservation Measures 29 

Implementation of the LCR MSCP conservation measures, including maintenance of 30 
existing important habitat areas and creation of 4,050 acres of habitat, achieves the LCR 31 
MSCP goal to avoid, minimize, and fully mitigate adverse effects of covered activities 32 
and LCR MSCP implementation on the southwestern willow flycatcher, and contribute to 33 
its recovery.  Implementation of these measures will help ensure that the existing 34 
abundance of the species in the LCR MSCP planning area is maintained as a result of 35 
fully replacing affected habitat and maintaining existing habitat that otherwise could 36 
decline in function or be lost without management intervention.  Implementation of the 37 
conservation measures will also contribute to recovery by increasing the amount of new 38 
breeding habitat by 2,233 acres, in addition to replacing the extent of affected habitat. 39 

The LCR MSCP conservation measures will contribute to the objectives of the 40 
Southwestern Willow Flycatcher Recovery Plan (U.S. Fish and Wildlife Service 2002b).  41 
The southwestern willow flycatcher Lower Colorado Recovery Unit currently supports 42 
approximately 146 occupied nesting territories and a target of 525 occupied nesting 43 
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territories in the unit for removal from the ESA endangered and threatened species list.  1 
Implementation of the LCR MSCP will maintain existing occupied habitats in a condition 2 
that will continue to function over time and, assuming a mean nesting territory size of 3 
10 acres, the LCR MSCP would create sufficient habitat to support 405 nesting territories 4 
that would be available for occupancy by nesting pairs. 5 

5.7.3 Desert Tortoise 6 

5.7.3.1 Summary of Effects 7 

Implementation of covered activities and LCR MSCP conservation measures may result 8 
in take of individuals (i.e., mortality of individuals associated with operation of vehicles 9 
and equipment in habitat).  Small amounts of desert tortoise habitat could be removed if 10 
new infrastructure (e.g., access roads) necessary to develop and maintain LCR MSCP 11 
conservation areas is constructed in habitat.  The level of habitat removal, however, is 12 
expected to be minimal and is not expected to result in harm (i.e., injury or mortality of 13 
individuals).  Implementation of Federal non-flow-related covered activities addressed in 14 
the LCR MSCP BA could result in the loss of 192 acres of desert tortoise habitat. 15 

5.7.3.2 Conservation Measures 16 

DETO1—Acquire and protect 230 acres of existing unprotected occupied habitat.  17 
Consistent with the mitigation measures identified in the document “Compensation for 18 
Desert Tortoise” (Desert Tortoise Conservation Team 1991), the LCR MSCP will acquire 19 
and protect 230 acres of unprotected occupied desert tortoise habitat.  The acquired 20 
habitat will be transferred to an appropriate management agency for permanent protection 21 
of species’ habitat.  Although creation of replacement habitat is not considered feasible, 22 
protecting existing occupied habitat will ensure that implementation of covered activities 23 
and LCR MSCP conservation measures do not adversely affect the existing distribution, 24 
abundance, or population viability of the desert tortoise within the LCR MSCP planning 25 
area. 26 

DETO2—Avoid impacts on individuals and their burrows.  To avoid and minimize 27 
impacts on desert tortoise, the following measures, which are derived from USFWS’s 28 
Field Survey Protocol for Any Federal Action That May Occur within the Range of the 29 
Desert Tortoise (U.S. Fish and Wildlife Service 1992) and the Desert Tortoise Council’s 30 
Guidelines for Handling Desert Tortoises during Construction Projects (Desert Tortoise 31 
Council 1994), will be implemented. 32 

1. Before implementing non-flow-related covered activities and LCR MSCP 33 
conservation measures in desert tortoise habitat, presence or absence surveys will be 34 
conducted using approved USFWS survey protocols to locate desert tortoises and 35 
their burrows (U.S. Fish and Wildlife Service 1992).  The number and location of all 36 
tortoises or tortoise sign (e.g., shells, bones, scutes, limbs, scats, burrows, pellets, 37 
tracks, egg shell fragments, courtship rings, drinking sites, and mineral licks) that 38 
occur within the project area and its zone of influence and whether any tortoises 39 
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occur outside of the project area whose home ranges may overlap the project area or 1 
its zone of influence should be identified.  The project area is defined as any area that 2 
will be cleared or partially cleared; have vehicles on or adjacent to it; be temporarily 3 
or permanently used for equipment or materials storage, loading, or unloading; or 4 
will have its soil or vegetation damaged, fragmented, or disturbed.  Desert tortoise 5 
presence or absence surveys should be conducted during the typical period of activity 6 
for the tortoise (i.e., March 25 to May 31).  Surveys should be conducted during 7 
daylight hours.  The USFWS considers the results of a presence or absence survey, 8 
including the zone of influence, to be valid for no more than 1 year, though the time 9 
period may be significantly reduced, depending on project size, location, or 10 
proximity to other land disturbance. 11 

2. If desert tortoises are present, the covered activity or LCR MSCP activity will be 12 
modified to avoid take of individuals and their burrows.  However, if impacts cannot 13 
be avoided, clearance surveys will be conducted to locate desert tortoises that will be 14 
removed and relocated to other habitat areas.  Clearance surveys should be conducted 15 
to locate all desert tortoises above and below ground within the project area that 16 
would be temporarily relocated or salvaged using the USFWS clearance survey 17 
protocol (U.S. Fish and Wildlife Service 1992).  Clearance surveys should be 18 
conducted immediately prior to surface disturbance at each site within the project 19 
area.  Surveys should be conducted during daylight hours. 20 

3. If impacts cannot be avoided, desert tortoises should be removed and relocated to 21 
other habitat areas, if appropriate.  The Desert Tortoise Council guidelines for 22 
determining whether tortoises should be moved, mapping tortoise burrows, 23 
determining whether burrows should be excavated, finding tortoises in burrows, 24 
excavating burrows, constructing artificial burrows, handling tortoise eggs, handling 25 
tortoises, processing tortoises, translocating tortoises, and releasing tortoises should 26 
be followed (Desert Tortoise Council 1994). 27 

5.7.3.3 Expected Outcomes with Implementation of 28 
Conservation Measures 29 

Implementation of the LCR MSCP conservation measure to protect 230 acres of 30 
unprotected occupied desert tortoise habitat achieves the LCR MSCP goal to avoid, 31 
minimize, and fully mitigate adverse effects of covered activities and LCR MSCP 32 
implementation on the Mohave population of desert tortoises.  Implementation of this 33 
measure will help ensure that the existing abundance of the species in the LCR MSCP 34 
planning area is maintained as a result of fully mitigating the loss of habitat. 35 

5.7.4 Bonytail 36 

5.7.4.1 Summary of Effects 37 

Implementation of covered activities and LCR MSCP conservation measures could result 38 
in the loss of up to 399 acres of bonytail habitat, stranding, and desiccation losses in the 39 
river and connected backwaters, and entrainment of individuals at diversions. 40 
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5.7.4.2 Conservation Measures 1 

BONY1—Coordinate bonytail conservation efforts with the USFWS and recovery 2 
programs for endangered fish species in the Lower Basin.  The LCR MSCP is not a 3 
recovery implementation program for the bonytail in the Lower Basin.  However, 4 
because the planning area overlies bonytail habitats that may be significant components 5 
of recovery, and the conservation measures included in the plan can provide resources to 6 
a separately organized recovery program, the LCR MSCP will be a contributor to 7 
recovery efforts.  In that role, the LCR MSCP will interact with the USFWS or any 8 
formal recovery program developed in the future for the Lower Basin to ensure that 9 
conservation measures included in the conservation plan will be implemented in support 10 
of recovery efforts to meet recovery goals for the bonytail in the Lower Basin.  This will 11 
allow coordination of stocking, research, monitoring, and the funding of other types of 12 
conservation efforts inside and outside the LCR MSCP planning area.  The LCR MSCP 13 
may also use funding programmed for bonytail augmentation (BONY3) and other 14 
bonytail conservation measures to implement other recovery activities identified by the 15 
USFWS or a future formal recovery program if it is determined through the adaptive 16 
management process (Section 5.12) and with concurrence of the USFWS that providing 17 
such funding would more effectively contribute to recovery of the bonytail.  The LCR 18 
MSCP conservation measures are designed to be flexible and adaptable to allow for 19 
changing needs and priorities in bonytail recovery efforts over the term of the permit.  20 
The LCR MSCP recognized that this flexibility would be extremely valuable as interim 21 
benchmarks to meeting the 2002 recovery goals and changes to recovery needs identified 22 
from research and monitoring were developed over time.  In order to define the amount 23 
of conservation the LCR MSCP would contribute for the bonytail, some assumptions on 24 
how funds would be spent were made for the purposes of costing out the program.  The 25 
adaptive management program, relying on research, monitoring, and other information, 26 
will guide the implementation of the conservation measures to mitigate incidental take 27 
and contribute to recovery. 28 

BONY2—Create 360 acres of bonytail habitat.  Create 360 acres of backwater with 29 
depth, vegetation, and substrate characteristics that provide the elements of bonytail 30 
habitat.  This created backwater will also provide habitat for the razorback sucker.  31 
Created backwaters will be designed and managed as described in Section 5.4.3.4.  At a 32 
minimum, created backwaters will contain the physical, chemical, and biological 33 
conditions suitable for the establishment and maintenance of healthy fish populations in 34 
the LCR.  35 

BONY3—Bonytail augmentation program.  The LCR MSCP will provide a level of 36 
funding to support implementation of a stocking/augmentation program for the bonytail 37 
providing for the stocking of up to 620,000 subadult bonytail (at least 300 mm in length) 38 
into the designated critical habitat for the species in Reaches 2–3, and in Reaches 4 and 5 39 
of the LCR.  The figure of 620,000 fish is not a target number for the LCR but represents 40 
an assumption (see BONY1) used to define the extent of funding that would be available, 41 
with the understanding that the adaptive management process (see Section 5.12.2.2) 42 
would guide the actual stocking program.  The elements of the augmentation program 43 
divide the conservation effort into the three reaches with numbers of fish per year per 44 
reach: 45 
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1. Annually augment 4,000–6,000 subadult fish for 40 years in Lake Mohave to 1 
maintain the population (LCR MSCP stocking would follow completion of USFWS’s 2 
augmentation commitment; estimate 10,000 subadult fish augmented per year for 3 
10 years; consequently, the LCR MSCP commitment is estimated at a mean annual 4 
average of 5,000 subadult fish per year for 40 years, for a total of 200,000 fish 5 
augmented). 6 

2. Annually augment 4,000 subadult fish for 50 years in Lake Havasu to maintain the 7 
population (200,000 total augmentation). 8 

3. When technology permits, implement an experimental augmentation of 9 
8,000 subadult fish annually in the Parker-Imperial river reach (Reaches 4 and 5) for 10 
5 consecutive years within the 50-year program (40,000 total augmentation) and 11 
conduct intensive follow-up monitoring. 12 

4. Annually augment 4,000 subadult fish to establish and maintain populations in the 13 
Parker-Imperial river reach (Reaches 4 and 5) for 45 years (180,000 total 14 
augmentation). 15 

The number of fish that would be stocked in each reach would be based on the results of 16 
monitoring and research.  Factors to be evaluated include the survival of stocked fish 17 
(including examination of rearing methods, stocking methods, and size of fish stocked), 18 
habitat usage, quality and availability, and other information.  Stocking of bonytail in any 19 
reach would cease, even if the numbers described herein had not been stocked, if 20 
monitoring and research demonstrate:  (1) no need for additional stockings to provide 21 
adults for genetic refuge or for evaluation of management activities related to creating a 22 
self-sustaining population (i.e., species recovery goals have been achieved); (2) results of 23 
monitoring and research indicate that management activities other than stocking would be 24 
more effective in contributing to recovery of the species; (3) there are factors in the reach 25 
that are not conducive to the survival of stocked fish to become adults or to be managed 26 
toward a self-sustaining population; or (4) that other biological or other factors warrant 27 
cessation of stocking.  Funds not expended for growing and stocking subadult bonytail 28 
would continue to be available to fund other management measures that would minimize 29 
and mitigate incidental take and contribute to recovery.  Other such management 30 
measures would be identified and implemented through the adaptive management process 31 
(Section 5.12.1), which requires that any proposed changes in the conservation measures 32 
be approved by the USFWS prior to adoption and implementation.  As described in 33 
conservation measure BONY1, the number of bonytail stocked could also be reduced if 34 
funding provided for stocking bonytail is reallocated to support implementation of other 35 
conservation measures. 36 

The proposed augmentation program assumes that the USFWS will complete its 37 
obligation to stock 125,000 subadult fish in Lake Mohave (an estimated 100,000 subadult 38 
fish remain to be stocked) and that the LCR MSCP will incorporate annual 39 
augmentations to maintain the Lake Mohave population that becomes established as a 40 
result of USFWS’s augmentations.  All fish stocked under the LCR MSCP augmentation 41 
program would meet applicable disease and parasite control protocols established for fish 42 
health. 43 

BONY4—Evaluate and develop, if necessary, additional bonytail rearing capacity.  44 
Additional rearing capacity, if needed, would be developed through cooperation between 45 
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AGFD, CDFG, NDOW, USFWS, and other LCR MSCP participants, or fish may be 1 
acquired from other sources.  During the initial years of implementation, the LCR MSCP 2 
will evaluate the efficacy of existing or proposed bonytail production programs and 3 
facilities and develop the methods required to produce and rear the fish.  Given the 4 
minimal information on the biology and ecology of the species, the success of large-scale 5 
production is uncertain.  Also, the target size for subadults is 300 mm total length.  6 
Existing information indicates that hatchery and pond rearing of bonytail to 300 mm is 7 
difficult, requiring specific nutritional and spatial conditions.  Opportunities to increase 8 
bonytail production could include defining feeding regimes, raceway and pond densities, 9 
and other factors that affect growth and testing the efficacy of raising fish in disconnected 10 
backwaters that are predator free.  In the context of the integrated landscape mosaic 11 
(e.g., use of created disconnected backwaters), a “pilot project” grow-out facility will be 12 
developed for bonytail within the LCR MSCP planning area. 13 

Until rearing capacity and aquaculture techniques can be increased sufficiently to 14 
produce the numbers of fish required for the augmentation strategy described in 15 
conservation measures BONY3, the LCR MSCP will stock the numbers of fish that can 16 
be produced up to the amounts described above.  Annual augmentation targets for the 17 
first years of the program, therefore, may need to be shifted to later in the program, when 18 
increased rearing capacity is at full capacity.  The LCR MSCP augmentation strategy 19 
assumes that fish production technology can be developed sufficiently to produce the 20 
numbers of subadult fish required for augmentation.  If production of sufficient numbers 21 
of fish for the augmentation program is not possible, however, in addition to augmenting 22 
the numbers of fish that can be produced, the LCR MSCP will focus the expenditure of 23 
remaining augmentation funds on other types of management activities that will benefit 24 
the species (e.g., additional research, habitat improvements). 25 

BONY5—Conduct monitoring and research, and adaptively manage bonytail 26 
augmentations and created habitat.  Monitoring and research will be conducted to 27 
gather information necessary to adaptively manage bonytail conservation, including 28 
aggressive monitoring of fish response following augmentations to gather information 29 
regarding habitat use and fish movement, to increase the success of subsequent 30 
management of the species. 31 

The LCR MSCP will implement an adaptive management process to reevaluate the 32 
augmentation strategy for bonytail, based on the results of monitoring and research.  33 
Monitoring and focused research will be a component of the adaptive management 34 
process.  For example, the stocking of 8,000 subadult fish for 5 consecutive years below 35 
Parker Dam (conservation measure BONY3, submeasure 3) will be conducted as an 36 
adaptive management experiment, elements of which will include focusing 37 
augmentations in locations that currently support the species, followed by intensive 38 
monitoring and research for an estimated 7–8 years.  Release of fish into the LCR will 39 
target a mix of riverine and lacustrine habitat types in Reaches 2 and 3.  Augmented 40 
bonytail released will be marked with an appropriate batch-marking methodology and a 41 
statistically valid subset of released fish may also be PIT tagged or identified with other 42 
appropriate technology providing a similar level of individual fish identification.  43 
Monitoring will focus on determining key environmental correlates affecting survival, 44 
growth, movement, and reproduction (e.g., key habitat [e.g., depth, velocity, channel 45 
form, cover, substrate], continuity, water temperature, food, predation). 46 
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Following the 7–8-year intensive monitoring and research period, the information and 1 
insights gained will focus expenditure of the remaining funds on those management 2 
activities potentially contributing the most to achieving the recovery goals for bonytail.  3 
As appropriate, the management activities may include changes to the LCR MSCP 4 
participant’s proposed augmentation approach, rates, and targeted areas.  The monitoring 5 
and research information will also guide maintenance, enhancement, and creation of 6 
bonytail habitat (e.g., backwaters). 7 

5.7.4.3 Expected Outcomes with Implementation of 8 
Conservation Measures 9 

Implementation of the LCR MSCP conservation measures, including creation of 10 
360 acres of habitat and stocking of up to 620,000 subadult bonytail, achieves the LCR 11 
MSCP goal to avoid, minimize, and fully mitigate adverse effects of covered activities 12 
and LCR MSCP implementation on the bonytail, and contribute to its recovery.  13 
Implementation of these measures will help ensure that the existing abundance of the 14 
species in the LCR MSCP planning area is maintained as a result of replacing affected 15 
habitat and stocking subadult fish and will contribute to attainment of the recovery goals 16 
established for the species (U.S. Fish and Wildlife Service 2002c). 17 

The bonytail recovery goals in the amendment and supplement to the Bonytail Recovery 18 
Plan include the following requirements for downlisting the species relative to the Lower 19 
Basin Recovery Unit:  a genetic refuge is maintained in a suitable location (e.g., Lake 20 
Mohave, Lake Havasu) and two genetically and demographically viable, self-sustaining 21 
populations are maintained (U.S. Fish and Wildlife Service 2002c). 22 

Although it is not the Applicants’ obligation to achieve the recovery goals, the activities 23 
proposed by the Applicants conform with and contribute to the recovery goals, including: 24 

 reestablish populations through augmentation and reintroductions, 25 

 maintain historical genetic variability as reflected in existing populations of bonytail 26 
and maintain a genetic refuge in a suitable location in the Lower Basin, and 27 

 investigate habitat requirements and management options for all life stages. 28 

Maintaining bonytail populations in the LCR MSCP planning area currently depends on 29 
augmenting adult assemblages with hatchery-produced subadults.  Augmentation 30 
proposed under the LCR MSCP will contribute to maintaining or increasing adult 31 
abundance.  Augmentation may also contribute to maintaining a genetic refuge in a 32 
suitable location (e.g., Lake Mohave, Lake Havasu), one of the recovery criteria for 33 
downlisting and delisting of the species.  The criteria for downlisting and delisting also 34 
requires maintenance of genetically and demographically viable, self-sustaining 35 
populations of bonytail in the Lower Basin Recovery Unit (U.S. Fish and Wildlife 36 
Service 2002c). 37 

Although management tasks needed to establish a self-sustaining population have not 38 
been specifically identified, augmentation will help maintain adult assemblages.  The 39 
maintenance of adult assemblages provides the opportunity for successful cohort 40 
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production, assuming that currently unknown changes in environmental circumstances 1 
were to support successful spawning and survival through the larval and juvenile life 2 
stages.  Augmentation also contributes to an adult abundance that will support research 3 
and monitoring that may be necessary to identify and develop specific management 4 
activities to minimize or remove existing constraints to establishing self-sustaining 5 
populations of bonytail. 6 

5.7.5 Humpback Chub 7 

5.7.5.1 Summary of Effects 8 

Transitory humpback chub habitat that forms within the high pool elevation of Lake 9 
Mead when Lake Mead reservoir elevations are low could be lost when reservoir 10 
elevations rise, thus inundating the transitory habitat.  Up to an estimated 62 miles of 11 
transitory river channel of the Colorado River that could form within the full-pool 12 
elevation of Lake Mead when reservoir elevations are lowered to 950 feet msl could be 13 
affected when reservoir levels subsequently rise. 14 

5.7.5.2 Conservation Measures 15 

HUCH1—Provide funding to support existing humpback chub conservation 16 
programs.  The LCR MSCP will provide $10,000 per year for 50 years ($500,000 total) 17 
to the Glen Canyon Dam Adaptive Management Program or other entity approved by the 18 
USFWS to support implementation of planned, but unfunded, species conservation 19 
measures and, as appropriate, to fund species conservation measures in the lower Grand 20 
Canyon of the Colorado River upstream of Lake Mead NRA.  The purpose and use of 21 
this funding would be reevaluated if the species was recovered and delisted during the 22 
term of the LCR MSCP. 23 

5.7.5.3 Expected Outcomes with Implementation of 24 
Conservation Measures 25 

Implementation of the LCR MSCP conservation measure to fund planned, but unfunded, 26 
conservation measures to be undertaken by the Glen Canyon Dam Adaptive Management 27 
Workgroup achieves the LCR MSCP goal to avoid, minimize, and fully mitigate adverse 28 
effects of covered activities and LCR MSCP implementation on the humpback chub, and 29 
contribute to its recovery.  Implementation of these measures will help ensure that the 30 
existing abundance of the species in the Lower Basin of the Colorado River is maintained 31 
or increased. 32 
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5.7.6 Razorback Sucker 1 

5.7.6.1 Summary of Effects 2 

Implementation of covered activities and LCR MSCP conservation measures could result 3 
in the loss of up to 399 acres of razorback sucker habitat, stranding and desiccation losses 4 
in the river and connected backwaters, and entrainment of individuals at diversions. 5 

5.7.6.2 Conservation Measures 6 

RASU1—Coordinate razorback sucker conservation efforts with the USFWS and 7 
recovery programs for endangered fish species in the Lower Basin.  The LCR MSCP 8 
is not a recovery implementation program for the razorback sucker in the Lower Basin.  9 
However, because the planning area overlies razorback habitats that may be significant 10 
components of recovery, and the conservation measures included in the plan can provide 11 
resources to a separately organized recovery program, the LCR MSCP will be a 12 
contributor to recovery efforts.  In that role, the LCR MSCP will interact with USFWS or 13 
any formal recovery program developed in the future for the Lower Basin to ensure that 14 
conservation measures included in the conservation plan will be implemented in support 15 
of recovery efforts to meet recovery goals for the razorback sucker in the Lower Basin.  16 
This will allow coordination of stocking, research, monitoring, and the funding of other 17 
types of conservation efforts inside and outside the LCR MSCP planning area.  The LCR 18 
MSCP may also use funding programmed for razorback sucker augmentation (RASU3) 19 
and other razorback sucker conservation measures to implement other recovery activities 20 
identified by the USFWS or a future formal recovery program if it is determined through 21 
the adaptive management process (Section 5.12) and with concurrence of the USFWS 22 
that providing such funding would more effectively contribute to recovery of the 23 
razorback sucker. 24 

The LCR MSCP conservation measures are designed to be flexible and adaptable to 25 
allow for changing needs and priorities in razorback sucker recovery efforts over the term 26 
of the permit.  The LCR MSCP recognized that this flexibility would be extremely 27 
valuable as interim benchmarks to meeting the 2002 recovery goals and changes to 28 
recovery needs identified from research and monitoring were developed over time.  In 29 
order to define the amount of conservation the LCR MSCP would contribute for the 30 
razorback sucker, some assumptions on how funds would be spent were made for the 31 
purposes of costing out the program.  The adaptive management program, relying on 32 
research, monitoring, and other information will guide the implementation of the 33 
conservation measures to mitigate incidental take and contribute to recovery. 34 

RASU2—Create 360 acres of razorback sucker habitat.  Create 360 acres of 35 
backwater with water depth, vegetation, and substrate characteristics that provide the 36 
elements of razorback sucker habitat.  This created backwater will also provide habitat 37 
for the bonytail.  Created backwaters will be designed and managed as described in 38 
Section 5.4.3.4.  At a minimum, created backwaters will contain the physical, chemical, 39 
and biological conditions suitable for the establishment and maintenance of healthy fish 40 
populations in the LCR.  41 
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RASU3—Razorback sucker augmentation program.  The LCR MSCP will provide a 1 
level of funding to support implementation of a stocking/augmentation program for the 2 
razorback sucker, providing for the stocking of up to 660,000 subadult razorback suckers 3 
(at least 300 mm in length) into the designated critical habitat for the species in Reach 3, 4 
and in Reaches 4 and 5 of the LCR.  The figure of 660,000 fish is not a target number for 5 
the LCR but represents an assumption (see RASU1) used to define the extent of funding 6 
that would be available, with the understanding that the adaptive management process 7 
(see Section 5.12.2.2) would guide the actual stocking program. 8 

The elements of the augmentation program divide the conservation effort into the three 9 
reaches with numbers of fish per year per reach: 10 

1. Implement an experimental augmentation, at a site(s) to be selected in cooperation 11 
with USFWS and state game and fish agencies, of 24,000 subadult razorback suckers 12 
each year for 5 years (120,000 total augmentation), and conduct intensive follow-up 13 
monitoring.  When razorback sucker production capacity allows, razorback sucker 14 
production will be ramped up, with a target production of 120,000 300-mm subadult 15 
fish over a 5-year period (i.e., about 24,000 subadult fish per year).  Of the 120,000 16 
subadult fish, 6,000 300-mm fish will be stocked annually above Parker Dam and 17 
6,000 300-mm fish below Parker Dam to facilitate maintenance of current juvenile 18 
and adult abundance.  The augmentation program will also support maintenance and 19 
protection of the genetic diversity of existing populations in Lake Mohave 20 
(conservation measure RASU4). 21 

2. Annually augment the existing population by stocking up to 6,000 subadult razorback 22 
sucker for 45 years in Lake Havasu (270,000 total augmentation). 23 

3. Annually augment the existing population by stocking up to 6,000 subadult razorback 24 
sucker for 45 years below Parker Dam (270,000 total augmentation). 25 

The number of fish that would be stocked in each reach would be based on the results of 26 
monitoring and research.  Factors to be evaluated include the survival of stocked fish 27 
(including examination of rearing methods, stocking methods, and size of fish stocked), 28 
habitat usage, quality and availability, and other information.  Stocking of razorback 29 
sucker in any reach would cease, even if the numbers described herein had not been 30 
stocked, if monitoring and research demonstrate:  (1) no need for additional stockings to 31 
provide adults for genetic refuge or for evaluation of management activities related to 32 
creating a self-sustaining population (i.e., species recovery goals have been achieved); 33 
(2) results of monitoring and research indicate that management activities other than 34 
stocking would be more effective in contributing to recovery of the species; (3) there are 35 
factors in the reach that are not conducive to the survival of stocked fish to become adults 36 
or to be managed toward a self-sustaining population; or (4) that other biological or other 37 
factors warrant cessation of stocking.  Funds not expended for growing and stocking 38 
subadult razorback sucker would continue to be available to fund other management 39 
measures that would minimize and mitigate incidental take and contribute to recovery.  40 
Other such management measures would be identified and implemented through the 41 
adaptive management process (Section 5.12.1), which requires that any proposed changes 42 
in the conservation measures be approved by the USFWS prior to adoption and 43 
implementation.  As described in conservation measure RASU1, the number of razorback 44 
sucker stocked could also be reduced if funding provided for stocking razorback sucker is 45 
reallocated to support implementation of other conservation measures. 46 
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RASU4—Develop additional razorback sucker rearing capacity.  The LCR MSCP, in 1 
cooperation with AGFD, CDFG, NDOW, USFWS, and other LCR MSCP participants, 2 
will develop additional razorback sucker rearing capacity or will acquire the necessary 3 
numbers of fish from other sources.  Methods to increase rearing capacity to 4 
accommodate fish augmentations will include testing the efficacy of raising fish or 5 
creating recruiting populations in disconnected backwaters that are predator free.  In the 6 
context of the integrated landscape mosaic that will provide a variety of habitats and 7 
management opportunities (e.g., use of created disconnected backwaters), grow-out 8 
facilities will be developed for razorback sucker in the LCR MSCP planning area. 9 

Until rearing capacity can be increased sufficiently to produce the numbers of fish 10 
required for the augmentation strategy described in conservation measure RASU3, the 11 
LCR MSCP will monitor species’ response to previous augmentations and will stock the 12 
numbers of fish that can be produced up to the amounts described in RASU3.  Annual 13 
augmentation targets for the first years of the program, therefore, may need to be shifted 14 
until later in the program, when increased rearing capacity is at full capacity. 15 

RASU5—Support ongoing razorback conservation efforts at Lake Mohave.  Provide 16 
support to maintain the current Lake Mohave Program (Native Fish Work Group) goal of 17 
maintaining a population of 50,000 adult razorback sucker in Lake Mohave as a genetic 18 
refuge. 19 

RASU6—Conduct monitoring and research, and adaptively manage razorback 20 
sucker augmentations and created habitat.  Monitoring and research will be conducted 21 
to gather information necessary to adaptively manage razorback sucker conservation, 22 
including continued monitoring of fish response to previous augmentations, aggressive 23 
monitoring of fish response following LCR MSCP augmentations to gather information 24 
regarding habitat use, and fish movement, to increase the success of subsequent 25 
management of the species. 26 

The LCR MSCP will implement an adaptive management process to reevaluate the 27 
augmentation strategy for razorback sucker based on the results of monitoring and 28 
research.  Monitoring and focused research will be a component of the adaptive 29 
management process.  In particular, the stocking of 24,000 subadult fish for 5 consecutive 30 
years (conservation measure RASU3, submeasure 1) will be conducted as an adaptive 31 
management experiment, elements of which will include focusing augmentations in 32 
locations that currently support large numbers of fish, followed by intensive monitoring 33 
and research for an estimated 7–8 years.  Release of fish into the LCR will target a mix of 34 
riverine and lacustrine habitat types in Reaches 3–5.  Razorback sucker released into 35 
Reaches 2–5 will be marked with wire-coded tags and a statistically valid subset of 36 
released fish may also be PIT tagged or identified with other appropriate technology, 37 
providing a similar level of individual fish identification.  Monitoring and research will 38 
focus on determining key environmental correlates affecting survival, growth, movement, 39 
and reproduction (e.g., key habitat [e.g., depth, velocity, channel form, cover, substrate], 40 
continuity, water temperature, food, predation). 41 

Following the 7–8-year intensive monitoring and research period, the information and 42 
insights gained will focus expenditure of the remaining LCR MSCP funds allocated for 43 
razorback sucker augmentations on those management activities potentially contributing 44 
the most to achieving the recovery goals for razorback sucker.  As appropriate, the 45 
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management activities may include changes to the Applicants’ proposed augmentation 1 
approach, rates, and augmentation sites.  The monitoring and research information will 2 
also guide maintenance, enhancement, and creation of razorback sucker habitat 3 
(e.g., backwaters). 4 

RASU7—Provide funding and support for continuation of the Reclamation/SNWA 5 
ongoing Lake Mead razorback sucker studies.  The LCR MSCP will continue to fund 6 
and support the ongoing studies of razorback suckers in Lake Mead that were 7 
implemented under the ISC/SIA BO.  The studies are anticipated to be completed within 8 
5–10 years.  The focus of the studies will be to resolve any remaining questions about the 9 
location of populations of razorback suckers in Lake Mead from the lower Grand Canyon 10 
(Separation Canyon) area downstream to Hoover Dam, documenting use and availability 11 
of spawning areas at various water elevations, clarifying substrate requirements, 12 
monitoring potential nursery areas, continuing ageing studies, and confirming recruitment 13 
events that may be tied to physical conditions in the lake.  The LCR MSCP and USFWS 14 
will agree to the term and further define the scope of the studies.  These studies may be 15 
followed by further research and monitoring within the adaptive management program of 16 
the LCR MSCP. 17 

RASU8—Continue razorback conservation measures identified in the ISC/SIA BO.  18 
Reclamation will continue to implement, as part of the LCR MSCP, the following 19 
conservation measures identified in the ISC/SIA BO: 20 

1. Reclamation will continue existing operations on Lake Mohave that benefit native 21 
fish during the term of the LCR MSCP and will explore additional ways to provide 22 
benefits to native fish. 23 

2. Reclamation will, to the maximum extent practicable, provide rising spring 24 
(February–April) water surface elevations of 5–10 feet on Lake Mead, to the extent 25 
hydrologic conditions allow.  This operation plan will be pursued through Beach 26 
Habitat Building Flows (BHBF) and/or equalization and achieved through the 27 
Adaptive Management and Annual Operating Plan processes, as determined for 28 
spawning razorback suckers. 29 

3. Reclamation will monitor water levels of Lake Mead from February to April of each 30 
year during the term of the LCR MSCP.  The LCR MSCP will evaluate the impacts 31 
to razorback spawning at water levels below an elevation of 1,160 feet msl.  The 32 
ISC/SIA BO includes a conservation measure to collect and rear larval razorbacks in 33 
Lake Mead if the lake elevation falls below this level, based on an assumption that 34 
razorback spawning would be reduced or eliminated at water elevations below that 35 
level.  It should be noted, however, that the spawning population of razorback sucker 36 
found in Echo Bay moved to a lower elevation in 2002 and spawned because the 37 
spawning location they had previously used was dry.  This change indicates that 38 
razorback sucker can successfully move their spawning location into progressively 39 
lower elevations as the lake recedes.  Given this new information, the LCR MSCP 40 
and USFWS will evaluate the data developed in conservation measure RASU6 and 41 
determine whether larva collection is appropriate and, if so, at what water elevation it 42 
should be implemented. 43 
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5.7.6.3 Expected Outcomes with Implementation of 1 
Conservation Measures 2 

Implementation of the LCR MSCP conservation measures, including creation of 3 
360 acres of habitat and stocking of up to 660,000 subadult razorback suckers over the 4 
term of the LCR MSCP, achieves the LCR MSCP goal to avoid, minimize, and fully 5 
mitigate adverse effects of covered activities and LCR MSCP implementation on the 6 
razorback sucker, and contribute to its recovery.  Implementation of these measures will 7 
help ensure that the existing abundance of the species in the LCR MSCP planning area is 8 
maintained as a result of replacing affected habitat and stocking subadult fish and will 9 
contribute to attainment of the recovery goals established for the species (U.S. Fish and 10 
Wildlife Service 2002e). 11 

Although it is not the Applicants’ obligation to achieve the recovery goals, the activities 12 
proposed by the Applicants conform with and contribute to three of the recovery goals: 13 

 reestablish populations through augmentation and reintroductions, 14 

 maintain historical genetic variability as reflected in existing populations of 15 
razorback sucker in Lake Mohave, and 16 

 investigate habitat requirements and management options for all life stages. 17 

Maintaining razorback sucker populations in the LCR MSCP planning area is currently 18 
dependent on augmenting adult assemblages with hatchery-produced subadults.  19 
Augmentation proposed under the LCR MSCP Conservation Plan will contribute to 20 
maintaining or increasing adult abundance, assisting in achievement of abundance goals 21 
identified by the Native Fish Work Group for Lake Mohave, Lake Havasu, and the river 22 
between Parker and Imperial Dams.  Augmentation may also contribute to maintaining a 23 
genetic refuge in Lake Mohave, one of the recovery criteria for downlisting and delisting 24 
of the species.  The criteria for downlisting and delisting also requires maintenance of 25 
genetically and demographically viable, self-sustaining populations of razorback sucker 26 
in the Lower Basin Recovery Unit (U.S. Fish and Wildlife Service 2002e). 27 

Although management tasks needed to establish a self-sustaining population have not 28 
been specifically identified, augmentation will help maintain adult assemblages.  The 29 
maintenance of adult assemblages provides the opportunity for successful cohort 30 
production, assuming that currently unknown changes in environmental circumstances 31 
were to support successful spawning and survival through the larval and juvenile life 32 
stages.  Augmentation also contributes to an adult abundance that will support research 33 
and monitoring that may be necessary to identify and develop specific management 34 
activities to minimize or remove existing constraints to establishing self-sustaining 35 
populations of razorback sucker. 36 
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5.7.7 Western Red Bat 1 

5.7.7.1 Summary of Effects 2 

Implementation of covered activities and LCR MSCP conservation measures could result 3 
in removal of 161 acres of roosting habitat, disturbance to roosting western red bats, and, 4 
potentially, a reduction in the diversity and abundance of insects that are food for the 5 
western red bat.  Implementation of Federal non-flow-related covered activities addressed 6 
in the LCR MSCP BA could result in the loss of an additional 604 acres of roosting 7 
habitat.  Some additional limited and low value habitat (e.g., patches of saltcedar and 8 
saltcedar-dominated land cover types) could be affected by habitat creation and 9 
maintenance activities; however, the level of take is assumed to be low because of the 10 
limited value of the potentially affected habitat. 11 

5.7.7.2 Conservation Measures 12 

WRBA1—Conduct surveys to determine the distribution of the western red bat.  13 
Conduct investigations to identify the distribution of the western red bat in Reaches 3–5. 14 

WRBA2— Create 765 acres of western red bat roosting habitat.  Of the 7,260 acres 15 
of cottonwood-willow and honey mesquite to be created as covered species habitat, at 16 
least 765 acres will be designed and created to provide western red bat roosting habitat.  17 
Created roosting habitat will be designed and managed to support cottonwood-willow 18 
types I and II and honey mesquite type III.  The LCR MSCP process for selecting sites to 19 
establish cottonwood-willow and honey mesquite as habitat for other covered species 20 
habitat will, based on the information collected under conservation measure WRBA1, 21 
give priority, when consistent with achieving LCR MSCP goals for other covered 22 
species, to selecting sites that are occupied by the western red bat in Reaches 3–5.  As 23 
described in Section 5.4.3, created cottonwood-willow and honey mesquite land cover 24 
will be designed to establish stands that will support a substantially greater density and 25 
diversity of plant species that will provide roost trees and that are likely to support a 26 
greater abundance of insect prey species than is currently produced in the affected land 27 
cover types. 28 

5.7.7.3 Expected Outcomes with Implementation of 29 
Conservation Measures 30 

Implementation of the LCR MSCP conservation measures that will maintain or increase 31 
the production of flying insect food items and establish replacement roost trees achieves 32 
the LCR MSCP goal to avoid, minimize, and fully mitigate adverse effects of covered 33 
activities and LCR MSCP implementation on the western red bat.  Implementation of 34 
these measures will help ensure that the existing abundance of the species in the LCR 35 
MSCP planning area is maintained as a result of creating land cover types that will 36 
provide roost trees and facilitate the production of an abundance of insects used as food 37 
by the western red bat. 38 
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5.7.8 Western Yellow Bat 1 

5.7.8.1 Summary of Effects 2 

Implementation of covered activities and LCR MSCP conservation measures could result 3 
in removal of 161 acres of roosting habitat, disturbance to roosting western yellow bats, 4 
and, potentially, a reduction in the diversity and abundance of insects that are food for the 5 
western yellow bat.  Implementation of Federal non-flow-related covered activities 6 
addressed in the LCR MSCP BA could result in the loss of an additional 604 acres of 7 
roosting habitat.  Some additional limited and low value habitat (e.g., patches of saltcedar 8 
and saltcedar-dominated land cover types) could be affected by habitat creation and 9 
maintenance activities; however, the level of take is assumed to be low because of the 10 
limited value of the potentially affected habitat. 11 

5.7.8.2 Conservation Measures 12 

WYBA1—Conduct surveys to determine the distribution of the western yellow bat.  13 
Conduct investigations to identify the distribution of the western yellow bat in 14 
Reaches 3–5. 15 

WYBA2—Avoid removal of western yellow bat roost trees.  To the extent practicable, 16 
avoid removal of palm trees that could serve as roosts for the western yellow bat when 17 
creating covered species habitats. 18 

WYBA3—Create 765 acres of western yellow bat roosting habitat.  Of the 19 
7,260 acres of cottonwood-willow and honey mesquite to be created as covered species 20 
habitat, at least 765 acres will be designed and created to provide western yellow bat 21 
roosting habitat.  Created roosting habitat will be designed and managed to support 22 
cottonwood-willow types I and II and honey mesquite type III.  The LCR MSCP process 23 
for selecting sites to establish cottonwood-willow and honey mesquite as habitat for other 24 
covered species habitat will, based on the information collected under conservation 25 
measure WYBA1, give priority, when consistent with achieving LCR MSCP goals for 26 
other covered species, to selecting sites that are occupied by the western yellow bat in 27 
Reaches 3–5.  As described in Section 5.4.3, created cottonwood-willow and honey 28 
mesquite land cover will be designed to establish stands that will support a substantially 29 
greater density and diversity of plant species that will provide roost trees and that are 30 
likely to support a greater abundance of insect prey species than is currently produced in 31 
the affected land cover types. 32 

5.7.8.3 Expected Outcomes with Implementation of 33 
Conservation Measures 34 

Implementation of the LCR MSCP conservation measures that will maintain or increase 35 
the production of flying insect food items and establish replacement roost trees achieves 36 
the LCR MSCP goal to avoid, minimize, and fully mitigate adverse effects of covered 37 
activities and LCR MSCP implementation on the western yellow bat.  Implementation of 38 
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these measures will help ensure that the existing abundance of the species in the LCR 1 
MSCP planning area is maintained as a result of creating land cover types that will 2 
provide roost trees and facilitate the production of an abundance of insects used as food 3 
by the western yellow bat. 4 

5.7.9 Desert Pocket Mouse 5 

5.7.9.1 Summary of Effects 6 

Implementation of covered activities and LCR MSCP conservation measures could result 7 
in take of individuals and the temporary disturbance to or removal of desert pocket mouse 8 
habitat if habitat creation projects are implemented in occupied habitat. 9 

5.7.9.2 Conservation Measures 10 

DPMO1—Conduct surveys to locate desert pocket mouse habitat.  Conduct surveys 11 
to locate desert pocket mouse habitat that could be affected by LCR MSCP habitat 12 
creation–related activities to determine whether the habitat is occupied.  If the habitat is 13 
occupied, design habitat creation–related activities to avoid the habitat.  If the habitat 14 
cannot be avoided, to the extent practicable, restore the disturbed habitat area onsite 15 
following completion of the activities and protect and incorporate the habitat into the 16 
conservation area.  If the habitat cannot be restored onsite, create amount of habitat at 17 
least equal to the extent of disturbed habitat elsewhere in the conservation area.  18 
Restoring disturbed habitat will ensure that covered activities do not adversely affect the 19 
existing or potential future enhanced distribution, abundance, or population viability of 20 
the desert pocket mouse in the LCR MSCP planning area. 21 

5.7.9.3 Expected Outcomes with Implementation of 22 
Conservation Measures 23 

Implementation of the LCR MSCP conservation measure to avoid impacts on or restore 24 
disturbed desert pocket mouse habitat achieves the LCR MSCP goal to avoid, minimize, 25 
and fully mitigate adverse effects of covered activities and LCR MSCP implementation 26 
on the desert pocket mouse.  Implementation of this measure will help ensure that the 27 
existing abundance of the species in the LCR MSCP planning area is maintained as a 28 
result of fully mitigating impacts. 29 

5.7.10 Colorado River Cotton Rat 30 

5.7.10.1 Summary of Effects 31 

Implementation of covered activities and LCR MSCP conservation measures could result 32 
in take of individuals, temporary disturbance of Colorado River cotton rat habitat 33 
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associated with habitat creation activities, and the loss of up to 64 acres of habitat.  1 
Implementation of Federal non-flow-related covered activities addressed in the LCR 2 
MSCP BA could result in the loss of an additional 3 acres of habitat.  Some additional 3 
limited and low value habitat (e.g., dry patches of herbaceous vegetation near marsh 4 
edges) could be affected by habitat creation and maintenance activities; however, the 5 
level of take is assumed to be low because of the limited value of the potentially affected 6 
habitat. 7 

5.7.10.2 Conservation Measures 8 

CRCR1—Conduct research to better define Colorado River cotton rat habitat 9 
requirements.  Conduct research, if needed, to better define the elements of Colorado 10 
River cotton rat habitat and provide information necessary to design and manage created 11 
habitat. 12 

CRCR2—Create 125 acres of Colorado River cotton rat habitat.  Of the 512 acres of 13 
marsh to be created to create Yuma clapper rail habitat (Section 5.7.1), at least 125 acres 14 
will be designed to also provide Colorado River cotton rat habitat in Reaches 3 and 4 near 15 
occupied habitat (Figure 5-2).  Additional habitat may be provided by marsh vegetation 16 
that establishes along margins of the 360 acres created backwaters (Section 5.4.3.4). 17 

5.7.10.3 Expected Outcomes with Implementation of 18 
Conservation Measures 19 

Implementation of the LCR MSCP conservation measure to create 125 acres of habitat 20 
achieves the LCR MSCP goal to avoid, minimize, and fully mitigate adverse effects of 21 
covered activities and LCR MSCP implementation on the Colorado River cotton rat.  22 
Implementation of this measure will help ensure that the existing abundance of the 23 
species in the LCR MSCP planning area is maintained as a result of fully mitigating 24 
impacts. 25 

5.7.11 Yuma Hispid Cotton Rat 26 

5.7.11.1 Summary of Effects 27 

Implementation of covered activities and LCR MSCP conservation measures could result 28 
in the loss of up to 5 acres of habitat, take of individuals, and temporary disturbance of 29 
Yuma hispid cotton rat habitat associated with habitat creation activities.  Implementation 30 
of Federal non-flow-related covered activities addressed in the LCR MSCP BA could 31 
result in the loss of 71 acres of species habitat.  Some additional limited and low value 32 
habitat (e.g., patches of saltcedar and saltcedar-dominated land cover types) could be 33 
affected by habitat creation and maintenance activities; however, the level of take is 34 
assumed to be low because of the limited value of the potentially affected habitat. 35 
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5.7.11.2 Conservation Measures 1 

YHCR1—Conduct research to better define Yuma hispid cotton rat habitat 2 
requirements.  Conduct research, if needed, to better define the elements of Yuma hispid 3 
cotton rat habitat and provide information necessary to design and manage created 4 
habitat. 5 

YHCR2—Create 76 acres of Yuma hispid cotton rat habitat.  Of the 5,940 acres of 6 
cottonwood-willow to be created as habitat for covered species, at least 76 acres will be 7 
designed to provide habitat for the Yuma hispid cotton rat in Reaches 6 and 7 near 8 
occupied habitat.  Created Yuma hispid cotton rat habitat will be designed and managed 9 
to support a moist herbaceous understory, an element of the species’ habitat. 10 

5.7.11.3 Expected Outcomes with Implementation of 11 
Conservation Measures 12 

Implementation of the LCR MSCP conservation measure to create 76 acres of habitat 13 
achieves the LCR MSCP goal to avoid, minimize, and fully mitigate adverse effects of 14 
covered activities and LCR MSCP implementation on the Yuma hispid cotton rat.  15 
Implementation of this measure will help ensure that the existing abundance of the 16 
species in the LCR MSCP planning area is maintained as a result of fully mitigating 17 
impacts. 18 

5.7.12 Western Least Bittern 19 

5.7.12.1 Summary of Effects 20 

Implementation of covered activities and LCR MSCP conservation measures could result 21 
in the loss of up to 173 acres of western least bittern habitat and take of individuals.  22 
Implementation of Federal non-flow-related covered activities addressed in the LCR 23 
MSCP BA could result in the loss of an additional 70 acres of habitat.  Some additional 24 
limited and low value habitat (e.g., dry patches of herbaceous vegetation near marsh 25 
edges) could be affected by habitat creation and maintenance activities; however, the 26 
level of take is assumed to be low because of the limited value of the potentially affected 27 
habitat. 28 

5.7.12.2 Conservation Measures 29 

LEBI1—Create 512 acres of western least bittern habitat.  Create and manage 30 
512 acres of marsh to provide western least bittern habitat (Figure 5-2).  This created 31 
habitat will also be habitat for the Yuma clapper rail (conservation measure CLRA1).  32 
Habitat will be created in patches as large as possible.  Smaller patches are likely within 33 
the range of habitat patch sizes used by the species for foraging and dispersal, and larger 34 
patches may be used for breeding.  Western least bittern habitat will be created and 35 
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maintained as described in Section 5.4.3.3.  Marshes created to provide western least 1 
bittern habitat will be designed and managed to provide an integrated mosaic of wetland 2 
vegetation types, water depths, and open water areas.  Priority will be given, when 3 
consistent with achieving LCR MSCP goals for other covered species, to establishing 4 
habitat near occupied habitat.  The largest numbers of western least bitterns in the LCR 5 
MSCP planning area are located at Topock Marsh and marshes near Imperial Dam, but 6 
they are present in suitable marshes throughout the LCR MSCP planning area.  Within 7 
this mosaic of marsh conditions, western least bittern habitat will generally be provided 8 
by patches of bulrush and cattails interspersed with small patches of open water that 9 
maintain water depths no greater than 12 inches. 10 

5.7.12.3 Expected Outcomes with Implementation of 11 
Conservation Measures 12 

Implementation of the LCR MSCP conservation measures, including creation of 13 
512 acres of habitat, achieves the LCR MSCP goal to avoid, minimize, and fully mitigate 14 
adverse effects of covered activities and LCR MSCP implementation on the western least 15 
bittern, and reduce the likelihood of future Federal listing of the species.  Implementation 16 
of these measures will help ensure that the existing abundance of the species in the LCR 17 
MSCP planning area is maintained as a result of fully replacing affected habitat and 18 
maintaining existing habitat that otherwise could decline in function or be lost without 19 
management intervention.  In addition, implementation of the conservation measures will 20 
benefit the western least bittern by increasing the amount of new habitat in the LCR 21 
MSCP planning area by 269 acres, in addition to replacing the extent of affected habitat. 22 

5.7.13 California Black Rail 23 

5.7.13.1 Summary of Effects 24 

Implementation of covered activities and LCR MSCP conservation measures could result 25 
in the loss of up to 72 acres of California black rail habitat and take of individuals.  26 
Implementation of Federal non-flow-related covered activities addressed in the LCR 27 
MSCP BA could result in the additional loss of 31 acres of habitat.  Some additional 28 
limited and low value habitat (e.g., dry patches of herbaceous vegetation near marsh 29 
edges) could be affected by habitat creation and maintenance activities; however, the 30 
level of take is assumed to be low because of the limited value of the potentially affected 31 
habitat. 32 

5.7.13.2 Conservation Measures 33 

BLRA1—Create 130 acres of California black rail habitat.  Of the 512 acres of LCR 34 
MSCP–created marsh, 130 acres will be created and managed to provide California black 35 
rail habitat near occupied habitat in Reaches 5 and 6 (Figure 5-2).  This habitat will be 36 
provided by designing and managing at least 130 acres of the 512 acres of created Yuma 37 
clapper rail habitat to provide habitat for both species.  Habitat will be created in patches 38 
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as large as possible but will not be created in patches smaller than 5 acres.  Additional 1 
California black rail habitat may be provided by marsh vegetation that becomes 2 
established along margins of the 360 acres of backwaters that will be created in Reaches 3 
5 and 6.  These small patches of habitat provide cover for dispersing rails, thereby 4 
facilitating linkages between existing breeding populations and the colonization of 5 
created habitats. 6 

Design of created habitat will be directed toward establishing moist-soil marshes that 7 
support a predominance of three-square bulrush with suitable water depths to replicate 8 
conditions present at Mittry Lake and Bill Williams Delta that support the species.  9 
Habitat will be designed and managed to provide an integrated mosaic of patches of 10 
cattail, bulrush, and mudflat, interspersed with small patches of open water with varying 11 
water depths. 12 

BLRA2—Maintain existing important California black rail habitat areas.  The 13 
Applicants, under agreements with cooperating land management agencies, will provide 14 
funding to those agencies to maintain a portion of existing California black rail habitat in 15 
the LCR MSCP planning area (Section 5.4.2).  Maintaining important existing habitat 16 
areas is necessary to ensure the continued existence of California black rails in the LCR 17 
MSCP planning area, provide for the production of individuals that could disperse to and 18 
nest in LCR MSCP–created habitats, and support future recovery of the species.  Habitat 19 
maintenance would likely be undertaken in conjunction with the maintenance of existing 20 
Yuma clapper rail habitat. 21 

5.7.13.3 Expected Outcomes with Implementation of 22 
Conservation Measures 23 

Implementation of the LCR MSCP conservation measures, including maintenance of 24 
existing important habitat areas and creation of 130 acres of habitat, achieves the LCR 25 
MSCP goal to avoid, minimize, and fully mitigate adverse effects of covered activities 26 
and LCR MSCP implementation on the California black rail, and reduce the likelihood of 27 
future Federal listing of the species.  Implementation of these measures will help ensure 28 
that the existing abundance of the species in the LCR MSCP planning area is maintained 29 
as a result of fully replacing affected habitat and maintaining existing habitat that 30 
otherwise could decline in function or be lost without management intervention.  In 31 
addition, implementation of the conservation measures will benefit the California black 32 
rail by increasing the amount of new habitat in the LCR MSCP planning area by 27 acres, 33 
in addition to replacing the extent of affected habitat. 34 

5.7.14 Yellow-Billed Cuckoo 35 

5.7.14.1 Summary of Effects 36 

Implementation of covered activities and LCR MSCP conservation measures could result 37 
in the loss of up to 1,435 acres of yellow-billed cuckoo habitat and harassment of 38 
individuals.  Implementation of Federal non-flow-related covered activities addressed in 39 
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the LCR MSCP BA could result in the loss of an additional 99 acres of species habitat.  1 
Some additional limited and low value habitat (e.g., patches of saltcedar and saltcedar-2 
dominated land cover types) could be affected by habitat creation and maintenance 3 
activities; however, the level of take is assumed to be low because of the limited value of 4 
the potentially affected habitat. 5 

5.7.14.2 Conservation Measures 6 

YBCU1—Create 4,050 acres of yellow-billed cuckoo habitat.  Of the 5,940 acres of 7 
created cottonwood-willow, at least 4,050 acres will be designed and created to provide 8 
habitat for this species.  Created habitat will be designed and managed to support 9 
cottonwood-willow types I–III that provide breeding habitat for this species.  The created 10 
cottonwood-willow would also function as migration habitat for birds that migrate along 11 
the LCR.  A total of 2,700 acres of created habitat will be designed and managed to 12 
provide both yellow-billed cuckoo and southwestern willow flycatcher habitat, and 13 
1,350 acres will be designed and managed to specifically provide habitat for the yellow-14 
billed cuckoo. 15 

The created habitat will be established in patches as large as possible but will not be 16 
created in patches smaller than 25 acres to achieve, based on the best available 17 
information, the minimum habitat patch size requirements of the species.  Of the 18 
1,350 acres of habitat to be created specifically for the southwestern willow flycatcher 19 
(Section 5.7.2), patches that support cottonwood-willow types I–III of at least 25 acres 20 
will also support habitat for the yellow-billed cuckoo. 21 

In addition to the spatial replacement of affected habitats, the quality of created habitats 22 
will be substantially greater than affected habitats that are currently dominated by 23 
saltcedar.  Cottonwood-willow land cover created to provide yellow-billed cuckoo habitat 24 
will be designed and managed to provide high habitat values for this species.  Created 25 
habitat will be dominated by native riparian trees (i.e., cottonwood and willow trees), 26 
support a tree structure corresponding to structural types I–III (i.e., the greatest 27 
proportion of trees are at least in the 10–20-foot height class), support a diversity of plant 28 
species, and be created to the greatest extent practicable in patch sizes optimal for 29 
supporting the species.  Created habitat, thus, will approximate the condition of the native 30 
habitat of the species that was historically present along the LCR. 31 

To ensure that high-quality and fully functioning yellow-billed cuckoo habitat is created, 32 
the following design and management criteria, subject to adjustment through the LCR 33 
MSCP adaptive management process (Section 5.12.1), will be applied to created 34 
cottonwood-willow land cover dedicated as replacement yellow-billed cuckoo habitat. 35 

 Habitat will be created in patches of at least 25 acres, which, at a minimum, is 36 
expected to provide suitable nesting habitat for 1–2 pairs.  Creation of larger patches 37 
are expected to provide sufficient habitat to support multiple nesting pairs. 38 

 Based on studies conducted by Gaines (1974), priority will be given to creating 39 
habitat in patches of at least 330 feet in width.  Created-habitat patches will be 40 
located close to each other or to existing tracts of riparian forest and situated in a 41 
manner that will maximize continuity with other riparian land cover types. 42 
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 Created habitat will be managed to maintain cottonwood and willow stands with trees 1 
in structural types I–III. 2 

 The vegetation and seral structure and edge characteristics described for created 3 
southwestern willow flycatcher habitat (Section 5.7.2) will be maintained in created 4 
cottonwood-willow land cover that is designed and managed to provide both yellow-5 
billed cuckoo and southwestern willow flycatcher habitat. 6 

 Mounds and depressions will be created in habitat created on conservation areas to 7 
establish some topographic diversity that will also provide habitat diversity by 8 
increasing plant and insect prey species diversity. 9 

YBCU2—Maintain existing important yellow-billed cuckoo habitat areas.  The 10 
Applicants, under agreements with cooperating land management agencies, will provide 11 
funding to those agencies to maintain a portion of existing yellow-billed cuckoo habitat 12 
within the LCR MSCP planning area (Section 5.4.2).  Maintaining important existing 13 
habitat areas is necessary to ensure the continued existence of the yellow-billed cuckoo in 14 
the LCR MSCP planning area, provide for the production of individuals that could 15 
disperse to and nest in LCR MSCP–created habitats, and reduce the likelihood of future 16 
Federal listing of the species. 17 

5.7.14.3 Expected Outcomes with Implementation of 18 
Conservation Measures 19 

Implementation of the LCR MSCP conservation measures, including maintenance of 20 
existing important habitat areas and creation of 4,050 acres of habitat, achieves the LCR 21 
MSCP goal to avoid, minimize, and fully mitigate adverse effects of covered activities 22 
and LCR MSCP implementation on the yellow-billed cuckoo, and reduce the likelihood 23 
of future Federal listing of the species.  Implementation of these measures will help 24 
ensure that the existing abundance of the species in the LCR MSCP planning area is 25 
maintained as a result of fully replacing affected habitat and maintaining existing habitat 26 
that otherwise could decline in function or be lost without management intervention.  In 27 
addition, implementation of the conservation measures will benefit the yellow-billed 28 
cuckoo by increasing the amount of new habitat in the LCR MSCP planning area by 29 
2,516 acres, in addition to replacing the extent of affected habitat. 30 

5.7.15 Elf Owl 31 

5.7.15.1 Summary of Effects 32 

Implementation of covered activities and LCR MSCP conservation measures could result 33 
in the loss of up to 161 acres of elf owl habitat and take of individuals.  Implementation 34 
of Federal non-flow-related covered activities addressed in the LCR MSCP BA could 35 
result in the loss of an additional 590 acres of habitat.  Some additional limited and low 36 
value habitat (e.g., patches of saltcedar and saltcedar-dominated land cover types) could 37 
be affected by habitat creation and maintenance activities; however, the level of take is 38 
assumed to be low because of the limited value of the potentially affected habitat. 39 
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5.7.15.2 Conservation Measures 1 

ELOW1—Create 1,784 acres of elf owl habitat.  Of the 7,260 acres of created 2 
cottonwood-willow and honey mesquite land cover, at least 1,784 acres will be designed 3 
and created to provide elf owl habitat.  Patches of created habitat will be designed and 4 
managed to support cottonwood-willow types I and II and honey mesquite type III that 5 
provide habitat for this species.  The created habitat will be established in patches as large 6 
as possible.  At a minimum, however, isolated patches of honey mesquite type III will be 7 
created in patches of at least 50 acres, and, of the 5,940 acres of LCR MSCP–created 8 
cottonwood-willow, 1,702 acres will be created in patches of at least 50 acres, 9 
2,348 acres will be created in patches of at least 25 acres, and 1,890 acres will be created 10 
in patches of at least 10 acres.  In addition to the spatial replacement of affected habitat, 11 
the quality of created habitat will be substantially greater than affected habitats.  Patches 12 
of existing cottonwood-willow in the LCR MSCP planning area typically include dense 13 
stands of saltcedar that support little vegetative diversity relative to the cottonwood-14 
willow land cover that will be created as habitat.  Created habitat will be dominated by 15 
native riparian trees (i.e., cottonwood and willow trees), support a tree structure 16 
corresponding to structural types I and II, support a diversity of plant species, and be 17 
created to the greatest extent practicable in patch sizes optimal for supporting the species.  18 
The created elf owl habitat will also provide habitat for gilded flickers and Gila 19 
woodpeckers that create tree cavities that are used by elf owls for nesting.  The design 20 
and management criteria described in the conservation measures for the yellow-billed 21 
cuckoo (Section 5.7.14) will ensure that created cottonwood-willow stands in structural 22 
types I and II will also provide other habitat requirements for this species (e.g., habitat 23 
patch size, food requirements).  Created habitat, thus, will approximate the condition of 24 
the native habitat of the species that was historically present along the LCR.  In addition, 25 
larger patches of created southwestern willow flycatcher habitat (i.e., greater than 26 
10 acres) that supports cottonwood-willow types I and II could also provide habitat for 27 
this species. 28 

ELOW2—Install elf owl nest boxes.  Until vegetation has matured sufficiently to attract 29 
woodpeckers that are needed to create nesting cavities for the elf owl, structural 30 
characteristics of nesting habitat (i.e., snags) will be artificially established.  Installation 31 
of 2–5 nest boxes on poles or sufficiently tall trees per 250 acres of created habitat will be 32 
conducted to replicate the average breeding density of established populations in 33 
southwestern United States (Henry and Gehlbach 1999). 34 

5.7.15.3 Expected Outcomes with Implementation of 35 
Conservation Measures 36 

Implementation of the LCR MSCP conservation measures, including creation of 37 
1,784 acres of habitat, achieves the LCR MSCP goal to avoid, minimize, and fully 38 
mitigate adverse effects of covered activities and LCR MSCP implementation on the elf 39 
owl, and reduce the likelihood of future Federal listing of the species.  Implementation of 40 
these measures will help ensure that the existing abundance of the species in the LCR 41 
MSCP planning area is maintained as a result of fully replacing affected habitat and 42 
maintaining existing habitat that otherwise could decline in function or be lost without 43 
management intervention.  In addition, implementation of the conservation measures will 44 
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benefit the elf owl by increasing the amount of new habitat in the LCR MSCP planning 1 
area by 1,033 acres, in addition to replacing the extent of affected habitat. 2 

5.7.16 Gilded Flicker 3 

5.7.16.1 Summary of Effects 4 

Implementation of covered activities and LCR MSCP conservation measures could result 5 
in the loss of up to 1,435 acres of gilded flicker habitat and take of individuals.  6 
Implementation of Federal non-flow-related covered activities addressed in the LCR 7 
MSCP BA could result in the loss of an additional 99 acres of habitat.  Some additional 8 
limited and low value habitat (e.g., patches of saltcedar and saltcedar-dominated land 9 
cover types) could be affected by habitat creation and maintenance activities; however, 10 
the level of take is assumed to be low because of the limited value of the potentially 11 
affected habitat. 12 

5.7.16.2 Conservation Measures 13 

GIFL1—Create 4,050 acres of gilded flicker habitat.  Of the 5,940 acres of created 14 
cottonwood-willow, at least 4,050 acres will be designed and created to provide habitat 15 
for this species.  The 4,050 acres of habitat created for the yellow-billed cuckoo will also 16 
provide habitat for the gilded flicker.  The created habitat will be established in patches as 17 
large as possible but will not be created in patches smaller than 25 acres.  In addition to 18 
the spatial replacement of affected habitat, the quality of created habitat will be 19 
substantially greater than affected habitats.  Patches of existing cottonwood-willow in the 20 
LCR MSCP planning area typically include dense stands of saltcedar that support little 21 
vegetative diversity relative to the cottonwood-willow land cover that will be created as 22 
habitat.  Created habitat will be dominated by native riparian trees (i.e., cottonwood and 23 
willow trees), support a tree structure corresponding to structural types I–III, support a 24 
diversity of plant species, and be created to the greatest extent practicable in patch sizes 25 
optimal for supporting the species.  The design and management criteria described in the 26 
conservation measures for the yellow-billed cuckoo (Section 5.7.14) will ensure that 27 
created cottonwood-willow stands in structural types I–III will also provide other habitat 28 
requirements for this species (e.g., habitat patch size, food requirements).  Created 29 
habitat, thus, will approximate the condition of the native habitat of the species that was 30 
historically present along the LCR.  In addition, created southwestern willow flycatcher 31 
habitat that supports cottonwood-willow types I–III could also provide habitat for this 32 
species. 33 

GIFL2—Install artificial snags to provide gilded flicker nest sites.  Until vegetation in 34 
created patches of gilded flicker habitat has matured sufficiently to support structural 35 
characteristics of nesting habitat (i.e., snags), install artificial snags that can be used by 36 
gilded flickers to excavate nesting cavities. 37 
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5.7.16.3 Expected Outcomes with Implementation of 1 
Conservation Measures 2 

Implementation of the LCR MSCP conservation measures, including creation of 3 
4,050 acres of habitat, achieves the LCR MSCP goal to avoid, minimize, and fully 4 
mitigate adverse effects of covered activities and LCR MSCP implementation on the 5 
gilded flicker, and reduce the likelihood of future Federal listing of the species.  6 
Implementation of these measures will help ensure that the existing abundance of the 7 
species in the LCR MSCP planning area is maintained as a result of fully replacing 8 
affected habitat and maintaining existing habitat that otherwise could decline in function 9 
or be lost without management intervention.  In addition, implementation of the 10 
conservation measures will benefit the gilded flicker by increasing the amount of new 11 
habitat in the LCR MSCP planning area by 2,516 acres, in addition to replacing the 12 
extent of affected habitat. 13 

5.7.17 Gila Woodpecker 14 

5.7.17.1 Summary of Effects 15 

Implementation of covered activities and LCR MSCP conservation measures could result 16 
in the loss of up to 829 acres of Gila woodpecker habitat and take of individuals.  17 
Implementation of Federal non-flow-related covered activities addressed in the LCR 18 
MSCP BA could result in the loss of an additional 26 acres of habitat.  Some additional 19 
limited and low value habitat (e.g., patches of saltcedar and saltcedar-dominated land 20 
cover types) could be affected by habitat creation and maintenance activities; however, 21 
the level of take is assumed to be low because of the limited value of the potentially 22 
affected habitat. 23 

5.7.17.2 Conservation Measures 24 

GIWO1—Create 1,702 acres of Gila woodpecker habitat.  Of the 5,940 acres of 25 
created cottonwood-willow, at least 1,702 acres will be designed and created to provide 26 
habitat for this species in Reaches 3–6.  Patches of created habitat will be designed and 27 
managed to support cottonwood-willow types I–IV in patches as large as possible but 28 
will not be created in patches smaller than 50 acres to achieve, based on the best available 29 
information, the minimum habitat patch size requirements of the species.  In addition to 30 
the spatial replacement of affected habitat, the quality of created habitat will be 31 
substantially greater than affected habitats.  Patches of existing cottonwood-willow in the 32 
LCR MSCP planning area typically include dense stands of saltcedar that support little 33 
vegetative diversity relative to the cottonwood-willow land cover that will be created as 34 
habitat.  Created habitat will be dominated by native riparian trees (i.e., cottonwood and 35 
willow trees), support a tree structure corresponding to structural types I–IV, support a 36 
diversity of plant species, and be created to the greatest extent practicable in patch sizes 37 
optimal for supporting the species.  The design and management criteria described in the 38 
conservation measures for the southwestern willow flycatcher (Section 5.7.2) and yellow-39 
billed cuckoo (Section 5.7.14) will ensure that created cottonwood-willow stands in 40 
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structural types I–IV will also provide other habitat requirements for this species 1 
(e.g., habitat patch size, food requirements).  Created habitat, thus, will approximate the 2 
condition of native habitat of the species that was historically present along the LCR. 3 

GIWO2—Install artificial snags to provide Gila woodpecker nest sites.  Until 4 
vegetation in created patches of Gila woodpecker habitat has matured sufficiently to 5 
support structural characteristics of nesting habitat (i.e., snags), install artificial snags that 6 
can be used by Gila woodpeckers to excavate nesting cavities. 7 

5.7.17.3 Expected Outcomes with Implementation of 8 
Conservation Measures 9 

Implementation of the LCR MSCP conservation measures, including creation of 10 
1,702 acres of habitat, achieves the LCR MSCP goal to avoid, minimize, and fully 11 
mitigate adverse effects of covered activities and LCR MSCP implementation on the Gila 12 
woodpecker, and reduce the likelihood of future Federal listing of the species.  13 
Implementation of these measures will help ensure that the existing abundance of the 14 
species in the LCR MSCP planning area is maintained as a result of fully replacing 15 
affected habitat and maintaining existing habitat that otherwise could decline in function 16 
or be lost without management intervention.  In addition, implementation of the 17 
conservation measures will benefit the Gila woodpecker by increasing the amount of new 18 
habitat in the LCR MSCP planning area by 847 acres, in addition to replacing the extent 19 
of affected habitat. 20 

5.7.18 Vermilion Flycatcher 21 

5.7.18.1 Summary of Effects 22 

Implementation of covered activities and LCR MSCP conservation measures could result 23 
in the loss of up to 1,900 acres of vermilion flycatcher habitat and take of individuals.  24 
Implementation of Federal non-flow-related covered activities addressed in the LCR 25 
MSCP BA could result in the loss of an additional 714 acres of habitat.  Some additional 26 
limited and low value habitat (e.g., patches of saltcedar and saltcedar-dominated land 27 
cover types) could be affected by habitat creation and maintenance activities; however, 28 
the level of take is assumed to be low because of the limited value of the potentially 29 
affected habitat. 30 

5.7.18.2 Conservation Measures 31 

VEFL1—Create 5,208 acres of vermilion flycatcher habitat.  Of the 7,260 acres of 32 
created cottonwood-willow and honey mesquite, at least 5,208 acres will be designed and 33 
created to provide habitat for this species.  Patches of created habitat will be designed and 34 
managed to support cottonwood-willow types I–IV and honey mesquite type III that 35 
provide habitat for this species.  The created habitat will be established in patches as large 36 
as possible.  At a minimum, however, isolated patches of honey mesquite will be created 37 
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in patches of at least 50 acres, and, of the 5,940 acres of LCR MSCP–created 1 
cottonwood-willow, 1,702 acres will be created in patches of at least 50 acres, 2 
2,348 acres will be created in patches of at least 25 acres, and 1,890 acres will be created 3 
in patches of at least 10 acres.  In addition to the spatial replacement of affected habitat, 4 
the quality of created habitat will be substantially greater than affected habitats.  Patches 5 
of existing cottonwood-willow in the LCR MSCP planning area typically include dense 6 
stands of saltcedar that support little vegetative diversity relative to the cottonwood-7 
willow land cover that will be created as habitat.  Created habitat will be dominated by 8 
native riparian trees (i.e., cottonwood and willow trees), support a tree structure 9 
corresponding to structural types I–IV, support a diversity of plant species, and be created 10 
to the greatest extent practicable in patch sizes optimal for supporting the species.  11 
Created habitat, thus, will approximate the condition of the native habitat of the species 12 
that was historically present along the LCR.  The design and management criteria 13 
described in the conservation measures for the southwestern willow flycatcher 14 
(Section 5.7.2) and yellow-billed cuckoo (Section 5.7.14) will ensure that created 15 
cottonwood-willow stands in structural types I–IV will also provide other habitat 16 
requirements for this species (e.g., habitat patch size, food requirements). 17 

5.7.18.3 Expected Outcomes with Implementation of 18 
Conservation Measures 19 

Implementation of the LCR MSCP conservation measures, including creation of 20 
5,208 acres of habitat, achieves the LCR MSCP goal to avoid, minimize, and fully 21 
mitigate adverse effects of covered activities and LCR MSCP implementation on the 22 
vermilion flycatcher, and reduce the likelihood of future Federal listing of the species.  23 
Implementation of these measures will help ensure that the existing abundance of the 24 
species in the LCR MSCP planning area is maintained as a result of fully replacing 25 
affected habitat and maintaining existing habitat that otherwise could decline in function 26 
or be lost without management intervention.  In addition, implementation of the 27 
conservation measures will benefit the vermilion flycatcher by increasing the amount of 28 
new habitat in the LCR MSCP planning area by 2,594 acres, in addition to replacing the 29 
extent of affected habitat. 30 

5.7.19 Arizona Bell’s Vireo 31 

5.7.19.1 Summary of Effects 32 

Implementation of covered activities and LCR MSCP conservation measures could result 33 
in the loss of up to 1,674 acres of Arizona Bell’s vireo habitat and take of individuals.  34 
Implementation of Federal non-flow-related covered activities addressed in the LCR 35 
MSCP BA could result in the loss of an additional 1,309 acres of habitat.  Some 36 
additional limited and low value habitat (e.g., patches of saltcedar and saltcedar-37 
dominated land cover types) could be affected by habitat creation and maintenance 38 
activities; however, the level of take is assumed to be low because of the limited value of 39 
the potentially affected habitat. 40 
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5.7.19.2 Conservation Measures 1 

BEVI1—Create 2,983 acres of Arizona Bell’s vireo habitat.  Of the 7,260 acres of 2 
created cottonwood-willow and honey mesquite, at least 2,983 acres will be designed and 3 
created to provide habitat for this species.  Patches of created habitat will be designed and 4 
managed to support cottonwood-willow types III and IV and honey mesquite type III that 5 
provide habitat for this species.  The created habitat will be established in patches as large 6 
as possible.  In addition to the spatial replacement of affected habitat, the quality of 7 
created habitat will be substantially greater than affected habitats.  Patches of existing 8 
cottonwood-willow in the LCR MSCP planning area typically include dense stands of 9 
saltcedar that support little vegetative diversity relative to the cottonwood-willow land 10 
cover that will be created as habitat.  Created habitat will be dominated by native riparian 11 
trees (i.e., cottonwood and willow trees), support a tree structure corresponding to 12 
structural types III–IV, support a diversity of plant species, and will be created to the 13 
greatest extent practicable in patch sizes optimal for supporting the species.  The design 14 
and management criteria described in the conservation measures for the southwestern 15 
willow flycatcher (Section 5.7.2) and yellow-billed cuckoo (Section 5.7.14) will ensure 16 
that created cottonwood-willow stands in structural types III and IV will also provide 17 
other habitat requirements for this species (e.g., habitat patch size, food requirements).  In 18 
particular, the management of moist surface soil, slow-moving water, or ponded water 19 
conditions and greater diversity of seral stages of cottonwood-willow described in the 20 
conservation measures for the southwestern willow flycatcher habitat will also provide 21 
these habitat requirements for this species.  Created habitat, thus, will approximate the 22 
condition of the native habitat of the species that was historically present along the LCR. 23 

5.7.19.3 Expected Outcomes with Implementation of 24 
Conservation Measures 25 

Implementation of the LCR MSCP conservation measures, including creation of 26 
2,983 acres of habitat, achieves the LCR MSCP goal to avoid, minimize, and fully 27 
mitigate adverse effects of covered activities and LCR MSCP implementation on the 28 
Arizona Bell’s vireo.  Implementation of these measures will help ensure that the existing 29 
abundance of the species in the LCR MSCP planning area is maintained as a result of 30 
fully replacing affected habitat. 31 

5.7.20 Sonoran Yellow Warbler 32 

5.7.20.1 Summary of Effects 33 

Implementation of covered activities and LCR MSCP conservation measures could result 34 
in the loss of up to 2,939 acres of Sonoran yellow warbler habitat and take of individuals.  35 
Implementation of Federal non-flow-related covered activities addressed in the LCR 36 
MSCP BA could result in the loss of an additional 183 acres of habitat.  Some additional 37 
limited and low value habitat (e.g., patches of saltcedar and saltcedar-dominated land 38 
cover types) could be affected by habitat creation and maintenance activities; however, 39 
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the level of take is assumed to be low because of the limited value of the potentially 1 
affected habitat. 2 

5.7.20.2 Conservation Measures 3 

YWAR1—Create 4,050 acres of Sonoran yellow warbler habitat.  Of the 5,940 acres 4 
of created cottonwood-willow, at least 4,050 acres will be designed and created to 5 
provide habitat for this species.  Patches of created habitat will be designed and managed 6 
to support cottonwood-willow types I–IV.  The created habitat will be established in 7 
patches as large as possible.  At a minimum, however, all of the habitat will be created in 8 
patches of at least 10 acres, thus, based on the best available information, will meet the 9 
minimum habitat patch size requirements of the species.  Created riparian forests will 10 
support breeding and migration habitats for yellow warblers that migrate along the LCR.  11 
In addition, the per-acre quality of created habitat for this species will be substantially 12 
greater than that of the affected habitat.  Along the LCR, this species formerly nested in 13 
cottonwood-willow habitat ranging from gallery forests to early successional stage 14 
scrublands. 15 

In addition to the spatial replacement of affected habitat, the quality of created habitat 16 
will be substantially greater than affected habitats.  Patches of existing cottonwood-17 
willow in the LCR MSCP planning area typically include dense stands of saltcedar that 18 
support little vegetative diversity relative to the cottonwood-willow land cover that will 19 
be created as habitat.  Created habitat will be dominated by native riparian trees 20 
(i.e., cottonwood and willow trees), support a tree structure corresponding to structural 21 
types I–IV, support a diversity of plant species, and be created to the greatest extent 22 
practicable in patch sizes optimal for supporting the species.  Created habitat, thus, will 23 
approximate the condition of the native habitat of the species that was historically present 24 
along the LCR.  The design and management criteria described in the conservation 25 
measures for the southwestern willow flycatcher (Section 5.7.2) and yellow-billed cuckoo 26 
(Section 5.7.14) will ensure that created cottonwood-willow stands in structural types I–27 
IV will also provide other habitat requirements for this species (e.g., habitat patch size, 28 
food requirements). 29 

5.7.20.3 Expected Outcomes with Implementation of 30 
Conservation Measures 31 

Implementation of the LCR MSCP conservation measures, including creation of 32 
4,050 acres of habitat, achieves the LCR MSCP goal to avoid, minimize, and fully 33 
mitigate adverse effects of covered activities and LCR MSCP implementation on the 34 
Sonoran yellow warbler, and reduce the likelihood of future Federal listing of the species.  35 
Implementation of these measures will help ensure that the existing abundance of the 36 
species in the LCR MSCP planning area is maintained as a result of fully replacing 37 
affected habitat.  In addition, implementation of the conservation measures will benefit 38 
the Sonoran yellow warbler by increasing the amount of new habitat in the LCR MSCP 39 
planning area by 928 acres, in addition to replacing the extent of affected habitat. 40 
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5.7.21 Summer Tanager 1 

5.7.21.1 Summary of Effects 2 

Implementation of covered activities and LCR MSCP conservation measures could result 3 
in the loss of up to 161 acres of summer tanager habitat and take of individuals.  4 
Implementation of Federal non-flow-related covered activities addressed in the LCR 5 
MSCP BA could result in the loss of an additional 14 acres of habitat.  Some additional 6 
limited and low value habitat (e.g., patches of saltcedar and saltcedar-dominated land 7 
cover types) could be affected by habitat creation and maintenance activities; however, 8 
the level of take is assumed to be low because of the limited value of the potentially 9 
affected habitat. 10 

5.7.21.2 Conservation Measures 11 

SUTA1—Create 602 acres of summer tanager habitat.  Of the 5,940 acres of created 12 
cottonwood-willow, at least 602 acres will be designed and created to provide habitat for 13 
the species.  Patches of created habitat will be designed and managed to support 14 
cottonwood-willow types I and II.  The created habitat will be established in patches as 15 
large as possible.  At a minimum, however, 4,050 acres of cottonwood-willow will be 16 
created in patches of at least 25 acres, and 1,890 acres will be created in patches of at 17 
least 10 acres. 18 

In addition to the spatial replacement of affected habitat, the quality of created habitat 19 
will be substantially greater than affected habitats.  Patches of existing cottonwood-20 
willow in the LCR MSCP planning area typically include dense stands of saltcedar that 21 
support little vegetative diversity relative to the cottonwood-willow land cover that will 22 
be created as habitat.  Created habitat will be dominated by native riparian trees (i.e., 23 
cottonwood and willow trees), support a tree structure corresponding to structural types I 24 
and II (i.e., over 50 percent of the trees are taller than 15 feet), support a diversity of plant 25 
species, and will be created to the greatest extent practicable in patch sizes optimal for 26 
supporting the species.  Created habitat, thus, will approximate the condition of the native 27 
habitat of the species that was historically present along the LCR.  The design and 28 
management criteria described in the conservation measures for the yellow-billed cuckoo 29 
(Section 5.7.14) will ensure that created cottonwood-willow stands in structural types I 30 
and II will also provide other habitat requirements for this species (e.g., habitat patch 31 
size, food requirements).  In addition, created southwestern willow flycatcher habitat that 32 
supports cottonwood-willow types I and II could also provide habitat for this species. 33 

5.7.21.3 Expected Outcomes with Implementation of 34 
Conservation Measures 35 

Implementation of the LCR MSCP conservation measures, including creation of 36 
602 acres of habitat, achieves the LCR MSCP goal to avoid, minimize, and fully mitigate 37 
adverse effects of covered activities and LCR MSCP implementation on the summer 38 
tanager, and reduce the likelihood of future Federal listing of the species.  39 
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Implementation of these measures will help ensure that the existing abundance of the 1 
species in the LCR MSCP planning area is maintained as a result of fully replacing 2 
affected habitat and maintaining existing habitat that otherwise could decline in function 3 
or be lost without management intervention.  In addition, implementation of the 4 
conservation measures will benefit the summer tanager by increasing the amount of new 5 
habitat in the LCR MSCP planning area by 427 acres, in addition to replacing the extent 6 
of affected habitat. 7 

5.7.22 Flat-Tailed Horned Lizard 8 

5.7.22.1 Summary of Effects 9 

Implementation of covered activities and LCR MSCP conservation measures are not 10 
expected to affect flat-tailed horned lizard habitat or result in take of individuals.  11 
Implementation of Federal non-flow-related covered activities addressed in the LCR 12 
MSCP BA could result in the loss of 128 acres of species habitat and direct mortality of 13 
lizards. 14 

5.7.22.2 Conservation Measures 15 

FTHL1—Acquire and protect 230 acres of existing unprotected occupied flat-tailed 16 
horned lizard habitat.  Consistent with the mitigation measures identified in the Flat-17 
Tailed Horned Lizard Rangewide Management Strategy (Flat-tailed Horned Lizard 18 
Interagency Coordinating Committee 2003), the LCR MSCP will acquire and protect 19 
230 acres of unprotected occupied flat-tailed horned lizard habitat.  The acquired habitat 20 
will be transferred to an appropriate management agency for permanent protection of 21 
habitat for the species. 22 

FTHL2—Implement conservation measures to avoid or minimize take of flat-tailed 23 
horned lizard.  Reclamation will continue to implement measures to avoid or minimize 24 
take of flat-tailed horned lizard.  These measures would include worker education 25 
programs and other procedures as described in the 1997 BO (U.S. Fish and Wildlife 26 
Service 1997) and are in accordance with the 2003 Flat-tailed Horned Lizard Interagency 27 
Coordinating Committee recommendations for the species. 28 

5.7.22.3 Expected Outcomes with Implementation of 29 
Conservation Measures 30 

Implementation of the LCR MSCP conservation measure to protect 230 acres 31 
unprotected occupied flat-tailed horned lizard habitat achieves the LCR MSCP goal to 32 
avoid, minimize, and fully mitigate adverse effects of covered activities and LCR MSCP 33 
implementation on the flat-tailed horned lizard.  Implementation of this measure will help 34 
ensure that the existing abundance of the species in the LCR MSCP planning area is 35 
maintained. 36 
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5.7.23 Relict Leopard Frog 1 

5.7.23.1 Summary of Effects 2 

Implementation of covered activities and LCR MSCP conservation measures to create 3 
and maintain wetland areas may result in take of the relict leopard frog, restriction of 4 
gene flow, and temporary disturbance of habitat. 5 

5.7.23.2 Conservation Measures 6 

RLFR1—Provide funding to support existing relict leopard frog conservation 7 
programs.  LCR MSCP program activities will assist and contribute to existing relict 8 
leopard frog research and conservation programs where appropriate.  In particular, the 9 
LCR MSCP will contribute $10,000 per year for 10 years to support implementation of 10 
planned, but unfunded, conservation measures for the relict leopard frog.  To the extent 11 
consistent with the LCR MSCP Conservation Plan goals and objectives, implementation 12 
of this conservation measure will be coordinated with the Relict Leopard Frog 13 
Conservation Team. 14 

5.7.23.3 Expected Outcomes with Implementation of 15 
Conservation Measures 16 

Implementation of the LCR MSCP conservation measure to fund planned, but unfunded, 17 
research and conservation measures to be undertaken through existing programs, as 18 
appropriate, achieves the LCR MSCP goal to avoid, minimize, and fully mitigate adverse 19 
effects of covered activities and LCR MSCP implementation on the relict leopard frog, 20 
and reduce the likelihood of future Federal listing of the species.  Implementation of 21 
these measures will help ensure that the existing abundance of the species in and adjacent 22 
to the LCR MSCP planning area is maintained or increased. 23 

5.7.24 Flannelmouth Sucker 24 

5.7.24.1 Summary of Effects 25 

Implementation of covered activities and LCR MSCP conservation measures could result 26 
in the loss of up to 85 acres of flannelmouth sucker habitat, stranding and desiccation 27 
losses in the river and backwaters, and entrainment of individuals at diversions. 28 

5.7.24.2 Conservation Measures 29 

FLSU1—Create 85 acres of flannelmouth sucker habitat.  Of the 360 acres of LCR 30 
MSCP–created backwaters, at least 85 acres will be created in Reach 3 with water depth, 31 
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vegetation, and substrate characteristics that provide the elements of flannelmouth sucker 1 
habitat.  Additional habitat could also be provided depending on the extent of connected 2 
backwaters that are created for the razorback sucker and bonytail in Reach 3.  Created 3 
backwaters will be designed and managed as described in Section 5.4.3.4.  At a 4 
minimum, created backwaters will contain the physical, chemical, and biological 5 
conditions suitable for the establishment and maintenance of healthy fish populations in 6 
the LCR.  7 

FLSU2—Provide funding to support existing flannelmouth sucker conservation 8 
programs.  The LCR MSCP will provide $80,000 per year for 5 years ($400,000 total) to 9 
support flannelmouth sucker research efforts in Reach 3 below Davis Dam to determine 10 
habitat use, habitat preferences, and recruitment and to support decisions on habitat 11 
management activities for river channel and backwater habitats in Reach 3. 12 

FLSU3—Assess flannelmouth sucker management needs and develop management 13 
strategies.  The LCR MSCP will use results of research conducted by the LCR MSCP 14 
(see conservation measure FLSU2) and others, through the adaptive management 15 
process, to assess main channel and backwater management needs and develop 16 
management strategies to benefit the flannelmouth sucker. 17 

5.7.24.3 Expected Outcomes with Implementation of 18 
Conservation Measures 19 

Implementation of the LCR MSCP conservation measures, including creation of 85 acres 20 
of habitat and funding research to determine the management needs of the flannelmouth 21 
sucker in the LCR, achieves the LCR MSCP goal to avoid, minimize, and fully mitigate 22 
adverse effects of covered activities and LCR MSCP implementation on the flannelmouth 23 
sucker, and reduce the likelihood of future Federal listing of the species.  Implementation 24 
of these measures will help ensure that the existing abundance of the species in the LCR 25 
MSCP planning area is maintained as a result of replacing affected habitat and 26 
identifying future management activities that could be undertaken by the LCR MSCP or 27 
others that will benefit the species. 28 

5.7.25 MacNeill’s Sootywing Skipper 29 

5.7.25.1 Summary of Effects 30 

Implementation of covered activities and LCR MSCP conservation measures could result 31 
in the loss of up to 222 acres of MacNeill’s sootywing skipper habitat and take of 32 
individuals. 33 

5.7.25.2 Conservation Measures 34 

MNSW1—Conduct surveys and research to locate MacNeill’s sootywing skipper 35 
habitat and to better define its habitat requirements.  Conduct research to locate 36 
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MacNeill’s sootywing skipper populations that could be affected by covered activities 1 
and determine the macrohabitat and microhabitat requirements and ecology of the 2 
species.  Based on research results, implement adaptive management experiments to 3 
develop habitat establishment and management methods. 4 

MNSW2—Create at least 222 acres of MacNeill’s sootywing skipper habitat.  Based 5 
on results of research conducted under conservation measure MNSW1, at least 222 acres 6 
of MacNeill’s sootywing skipper habitat will be created in Reaches 1–4 near occupied 7 
habitat.  Patches of created habitat will be designed and managed to support a mix of 8 
honey mesquite type III and quail bush to provide food plants for caterpillars and adults 9 
and to maintain the microhabitat conditions required by the species.  A substantial 10 
amount of the 1,320 acres of honey mesquite type III that would be created is expected to 11 
be created in reaches occupied by this species and will be established in conjunction with 12 
quail bush, the species’ larval host plant.  Consequently, it is anticipated substantially 13 
more than 222 acres of habitat could be created under the LCR MSCP. 14 

5.7.25.3 Expected Outcomes with Implementation of 15 
Conservation Measures 16 

Implementation of the LCR MSCP conservation measure to create 222 acres of 17 
MacNeill’s sootywing skipper habitat achieves the LCR MSCP goal to avoid, minimize, 18 
and fully mitigate adverse effects of covered activities and LCR MSCP implementation 19 
on the MacNeill’s sootywing skipper.  Implementation of this measure will help ensure 20 
that the existing abundance of the species in the LCR MSCP planning area is maintained 21 
as a result of fully mitigating the loss of habitat. 22 

5.7.26 Sticky Buckwheat 23 

5.7.26.1 Summary of Effects 24 

Changes in Lake Mead reservoir elevations associated with implementation of flow-25 
related covered activities could result in some low, unquantifiable, level of take of sticky 26 
buckwheat plants that have established below the full-pool elevation, when reservoir 27 
elevations rise to elevations that inundate plants. 28 

5.7.26.2 Conservation Measures 29 

STBU1—Provide funding to support existing sticky buckwheat conservation 30 
programs.  The LCR MSCP will provide $10,000 per year until 2030 to the Clark 31 
County Multi-Species Habitat Conservation Plan (MSHCP) Rare Plant Workgroup to 32 
support implementation of conservation measures for the sticky buckwheat and 33 
threecorner milkvetch that are beyond the permit requirements of the Clark County 34 
MSHCP. 35 
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5.7.26.3 Expected Outcomes with Implementation of 1 
Conservation Measures 2 

Implementation of the LCR MSCP conservation measure to fund planned, but unfunded, 3 
conservation measures to be undertaken by the Clark County MSHCP Rare Plant 4 
Workgroup achieves the LCR MSCP goal to avoid, minimize, and fully mitigate adverse 5 
effects of covered activities and LCR MSCP implementation on the sticky buckwheat, 6 
and reduce the likelihood of future Federal listing of the species.  Implementation of 7 
these measures will help ensure that the existing abundance of the species in and adjacent 8 
to the LCR MSCP planning area is maintained or increased. 9 

5.7.27 Threecorner Milkvetch 10 

5.7.27.1 Summary of Effects 11 

Changes in Lake Mead reservoir elevations associated with implementation of flow-12 
related covered activities could result in some low, unquantifiable, level of take of 13 
threecorner milkvetch plants that have established below the full-pool elevation, when 14 
reservoir elevations rise to elevations that inundate plants. 15 

5.7.27.2 Conservation Measures 16 

THMI1—Provide funding to support existing threecorner milkvetch conservation 17 
programs.  The LCR MSCP will provide $10,000 per year until 2030 to the Clark 18 
County MSHCP Rare Plant Workgroup to support implementation of conservation 19 
measures for the threecorner milkvetch and sticky buckwheat that are beyond the permit 20 
requirements of the Clark County MSHCP. 21 

5.7.27.3 Expected Outcomes with Implementation of 22 
Conservation Measures 23 

Implementation of the LCR MSCP conservation measure to fund planned, but unfunded, 24 
conservation measures to be undertaken by the Clark County MSHCP Rare Plant 25 
Workgroup achieves the LCR MSCP goal to avoid, minimize, and fully mitigate adverse 26 
effects of covered activities and LCR MSCP implementation on the threecorner 27 
milkvetch, and reduce the likelihood of future Federal listing of the species.  28 
Implementation of these measures will help ensure that the existing abundance of the 29 
species in and adjacent to the LCR MSCP planning area is maintained or increased. 30 
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5.8 Evaluation Species Conservation Measures 1 

5.8.1 California Leaf-Nosed Bat 2 

5.8.1.1 Summary of Effects 3 

Implementation of flow-related covered activities could potentially reduce the diversity 4 
and abundance of insects that are food for the California leaf-nosed bat. 5 

5.8.1.2 Conservation Measures 6 

CLNB1—Conduct surveys to locate California leaf-nosed bat roost sites.  Conduct 7 
investigations to identify locations of California leaf-nosed bat roost sites within 5 miles 8 
of the LCR MSCP planning area in Reaches 3–5. 9 

CLNB2—Create covered species habitat near California leaf-nosed bat roost sites.  10 
The LCR MSCP process for selecting sites to establish cottonwood-willow and honey 11 
mesquite as habitat for other covered species will, based on the information collected 12 
under conservation measure CLNB1, give priority, when consistent with achieving LCR 13 
MSCP goals for other covered species, to selecting sites that are within 5 miles of 14 
California leaf-nosed bat roosts in Reaches 3–5.  As described in Section 5.4.3, created 15 
cottonwood-willow and honey mesquite land cover will be designed to establish stands 16 
that will support a substantially greater density and diversity of plant species that are 17 
likely to support a greater abundance of insect prey species than is currently produced in 18 
the affected land cover types. 19 

5.8.1.3 Expected Outcomes with Implementation of 20 
Conservation Measures 21 

Implementation of the LCR MSCP conservation measures that will maintain or increase 22 
the production of insect food items will fully mitigate flow-related impacts, if any, on the 23 
diversity and production of insects.  In addition, implementation of survey and research 24 
conservation measures will provide important information for use in developing future 25 
conservation efforts for this species. 26 

5.8.2 Pale Townsend’s Big-Eared Bat 27 

5.8.2.1 Summary of Effects 28 

Implementation of flow-related covered activities could potentially reduce the diversity 29 
and abundance of insects that are food for the pale Townsend’s big-eared bat. 30 
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5.8.2.2 Conservation Measures 1 

PTBB1—Conduct surveys to locate pale Townsend’s big-eared bat roost sites.  2 
Conduct investigations to identify locations of pale Townsend’s big-eared bat roost sites 3 
within 10 miles of the LCR MSCP planning area in Reaches 3–5. 4 

PTBB2—Create covered species habitat near pale Townsend’s big-eared bat roost 5 
sites.  The LCR MSCP process for selecting sites to establish cottonwood-willow and 6 
honey mesquite as habitat for other covered species will, based on the information 7 
collected under conservation measure PTBB1, give priority, when consistent with 8 
achieving LCR MSCP goals for other covered species, to selecting sites that are within 9 
10 miles of pale Townsend’s big-eared bat roosts in Reaches 3–5.  As described in 10 
Section 5.4.3, created cottonwood-willow and honey mesquite land cover will be 11 
designed to establish stands that will support a substantially greater density and diversity 12 
of plant species that are likely to support a greater abundance of insect prey species than 13 
is currently produced in the affected land cover types. 14 

5.8.2.3 Expected Outcomes with Implementation of 15 
Conservation Measures 16 

Implementation of the LCR MSCP conservation measures that will maintain or increase 17 
the production of insect food items will fully mitigate flow-related impacts, if any, on the 18 
diversity and production of insects.  In addition, implementation of survey and research 19 
conservation measures will provide important information for use in developing future 20 
conservation efforts for this species. 21 

5.8.3 Colorado River Toad 22 

5.8.3.1 Summary of Effects 23 

Implementation of covered activities and LCR MSCP conservation measures will not 24 
result in take of the Colorado River toad because it is not known to currently inhabit the 25 
LCR MSCP planning area. 26 

5.8.3.2 Conservation Measures 27 

CRTO1—Conduct research to better define the distribution, habitat requirements, 28 
and factors that are limiting the distribution of the Colorado River toad.  Develop 29 
and implement a multiyear integrated research program to determine the range, status, 30 
habitat requirements, population biology, factors that currently limit Colorado River toad 31 
abundance and distribution, and factors that have contributed to the decline of the species 32 
in the LCR MSCP planning area. 33 
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CRTO2—Protect existing unprotected occupied Colorado River toad habitat.  Based 1 
on results of research conducted under conservation measures CRTO1 and within 2 
funding constraints of the LCR MSCP, protect existing unprotected occupied Colorado 3 
River toad habitat that is located through the research program. 4 

CRTO3—Conduct research to determine feasibility of establishing the Colorado 5 
River toad in unoccupied habitat.  Conduct research necessary to determine the 6 
feasibility for successfully establishing the Colorado River toad in unoccupied habitat.  If 7 
feasible, implement a pilot introduction into unoccupied habitat, and monitor the success 8 
of methods and establishment of the Colorado River toad in unoccupied habitat. 9 

5.8.3.3 Expected Outcomes with Implementation of 10 
Conservation Measures 11 

Implementation of the LCR MSCP conservation measures to conduct research to 12 
determine the species status and life requirements and techniques for reestablishing 13 
occurrences of the Colorado River toad will provide information necessary for successful 14 
management to maintain and increase the abundance of the Colorado River toad 15 
throughout its range. 16 

5.8.4 Lowland Leopard Frog 17 

5.8.4.1 Summary of Effects 18 

Implementation of covered activities and LCR MSCP conservation measures will not 19 
result in take of the lowland leopard frog because it is not known to currently inhabit the 20 
LCR MSCP planning area. 21 

5.8.4.2 Conservation Measures 22 

LLFR1—Conduct research to better define the distribution, habitat requirements, 23 
and factors that are limiting the distribution of the lowland leopard frog.  Develop 24 
and implement a multiyear integrated research program to determine the range, status, 25 
habitat requirements, population biology, factors that currently limit lowland leopard frog 26 
abundance and distribution, and factors that have contributed to the decline of the species 27 
in the LCR MSCP planning area. 28 

LLFR2—Protect existing unprotected occupied lowland leopard frog habitat.  Based 29 
on results of research conducted under conservation measures LLFRO1 and within 30 
funding constraints of the LCR MSCP, protect existing unprotected occupied lowland 31 
leopard frog habitat that is located through the research program. 32 

LLFR3—Conduct research to determine feasibility of establishing the lowland 33 
leopard frog in unoccupied habitat.  Conduct research necessary to determine the 34 
feasibility for successfully establishing the lowland leopard frog in unoccupied habitat.  If 35 
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feasible, implement a pilot introduction into unoccupied habitat, and monitor the success 1 
of methods and establishment of the lowland leopard frog in unoccupied habitat. 2 

5.8.4.3 Expected Outcomes with Implementation of 3 
Conservation Measures 4 

Implementation of the LCR MSCP conservation measures to conduct research to 5 
determine the status and life requirements and techniques for reestablishing occurrences 6 
of the lowland leopard frog will provide information necessary for successful 7 
management to maintain and increase the abundance of lowland leopard frogs throughout 8 
its range. 9 

5.9 Summary of Conservation Plan Elements that 10 

Minimize and Mitigate Effects to the Maximum 11 

Extent Practicable  12 

The Conservation Plan is designed to fully mitigate adverse effects on all and contributes 13 
to the recovery of most covered species resulting from covered activities described in 14 
Chapter 2.  In doing so, the LCR MSCP Conservation Plan meets the ESA section 10 15 
standard to minimize and mitigate the impacts of the covered activities on covered 16 
species to the maximum extent practicable (50 C.F.R. §17.22(b)(2)(B)).  This section 17 
describes how the Conservation Plan minimizes and mitigates, to the maximum extent 18 
practicable, impacts of the covered activities and the LCR MSCP implementation on the 19 
covered species.  As described in Sections 5.3–5.7, the LCR MSCP Conservation Plan 20 
includes conservation measures to avoid and minimize effects of covered activities and 21 
habitat creation measures to fully replace affected covered species habitats. 22 

Except for implementing the avoidance and minimization conservation measures, it is not 23 
considered practicable to further modify the proposed covered activities to reduce the 24 
level of potential impacts on covered species.  As described in Chapter 9, the ability to 25 
modify operations to reduce the level of take is constrained by the Law of the River, and 26 
alternatives to changing points of diversions would likely be cost prohibitive and would 27 
potentially result in impacts on ESA-listed species in the modified action area.  There 28 
also are no practical alternatives, other than implementing the LCR MSCP Conservation 29 
Plan minimization measures, to implementing covered activities that are necessary to 30 
maintain infrastructure (e.g., canals, drains, levees, channels, roads). 31 

The LCR MSCP minimizes and fully mitigates effects on covered species using the 32 
following combined strategies: 33 

 maintain a portion of important existing habitat for covered species in the LCR 34 
MSCP planning area that otherwise would degrade over time without management 35 
intervention; 36 
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 create habitat to establish new habitat in quantities equal to or greater than the extent 1 
of affected habitats, including management of created habitat to maintain and 2 
preserve ecological functions over the term of the LCR MSCP; 3 

 avoid and minimize impacts on covered species and their habitat that could result 4 
from covered activities and LCR MSCP implementation; 5 

 implement population enhancement measures that directly or indirectly increase 6 
abundance of covered species; and 7 

 conduct monitoring and research necessary to assess and improve conservation 8 
measure effectiveness and adaptively manage implementation of the LCR MSCP 9 
Conservation Plan over time. 10 

As described in Section 5.4.3, the LCR MSCP Conservation Plan provides for creation 11 
of:  12 

 5,940 acres of cotton-willow land cover designed and managed to replace and 13 
provide greater habitat value for associated covered species than the 2,132 acres of 14 
cottonwood-willow land cover affected by covered activities; 15 

 1,320 acres of honey mesquite land cover designed and managed to replace and 16 
provide greater habitat value for associated covered species than the up to 1,200 acres 17 
of honey mesquite land cover that could be affected by covered activities; 18 

 512 acres of marsh land cover designed and managed to replace and provide greater 19 
habitat value for associated covered species than the 243 acres of marsh land cover 20 
affected by covered activities; and 21 

 360 acres of backwaters designed to provide greater habitat value for associated 22 
covered species than the 399 acres of backwaters and river channel affected by 23 
covered activities.  24 

In addition to replacing affected habitat, habitat created under the LCR MSCP 25 
Conservation Plan is expected to provide substantially greater habitat values for covered 26 
species than the affected habitats because: 27 

 Saltcedar is currently the dominant vegetation in the LCR MSCP planning area, and 28 
native habitats are generally fragmented and in a degraded condition (e.g., remnant 29 
cottonwood-willow stands generally support few native trees and are dominated by 30 
saltcedar).  To the extent practicable based on site conditions, cottonwood-willow, 31 
honey mesquite, marsh, and backwaters will be created in proximity to each other 32 
and in large blocks to recreate integrated mosaics of habitat that approximate the 33 
relationship among aquatic and terrestrial communities historically present along the 34 
LCR floodplain.  In addition, created habitats will be designed and managed to be 35 
dominated by native vegetation. 36 

 The LCR MSCP Conservation Plan includes a commitment to actively manage 37 
created habitats over the term of the LCR MSCP to ensure high habitat values are 38 
maintained (e.g., control of saltcedar, irrigation to maintain created habitats, 39 
implementing actions to reduce the risk of loss to wild fire or other destructive 40 
events), whereas most of the remaining native habitats in the LCR MSCP planning 41 
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area are not managed to maintain or increase habitat values and typically are not 1 
protected from loss to wild fires. 2 

 As described in Section 5.5, to the extent practicable, created habitats will be located 3 
near existing occupied habitats to create larger blocks of habitat, thereby increasing 4 
the overall value of both the created and existing habitats, and increase the likelihood 5 
for rapid occupancy of created habitats by covered species. 6 

In addition, the Conservation Plan includes a substantial commitment to conduct 7 
monitoring and research that provides the information necessary to adaptively manage 8 
Conservation Plan implementation and maximize benefits for covered species over the 9 
term of the LCR MSCP. 10 

The following sections describe how conservation measures, to the maximum extent 11 
practicable, will minimize and mitigate effects of the covered activities and the LCR 12 
MSCP implementation on species groups. 13 

5.9.1 Covered Mammal Species 14 

The LCR MSCP Conservation Plan will create at least 1 acre of habitat for every acre of 15 
habitat affected by covered activities (Table 5-11).  The ecology of the covered mammal 16 
species, factors that are limiting these species, and/or these species’ microhabitat 17 
requirements are not well understood.  The LCR MSCP Conservation Plan, in addition to 18 
fully mitigating the effects of habitat loss, however, includes conservation measures to 19 
undertake monitoring and research to address these uncertainties and provide information 20 
necessary for future beneficial management of these species. 21 

5.9.2 Covered Bird Species 22 

The LCR MSCP Conservation Plan will create at least 1 acre of Arizona Bell’s vireo and 23 
the Sonoran yellow warbler habitat for every acre of habitat affected by covered activities 24 
and will create 2.0–3.4 acres of habitat to replace the habitat of the other covered bird 25 
species (Table 5-11).  As described in Section 5.6.2, the LCR MSCP Conservation Plan 26 
also includes MRMs for covered bird species to provide the information necessary to 27 
adaptively manage its implementation and to maximize benefits of the Conservation Plan 28 
for these species over the term of the LCR MSCP.  Other conservation measures that 29 
minimize and avoid impacts on covered birds species include: 30 

 Establishing a $25 million fund contribution that will be used to maintain or increase 31 
the value of existing important southwestern willow flycatcher, yellow-billed cuckoo, 32 
Yuma clapper rail, and California black rail habitat over the term of the LCR MSCP.  33 
Although this conservation measure is directed specifically toward benefiting these 34 
species, other covered species that use these maintained habitats would also benefit. 35 

 Avoiding affects on existing habitats at Topock Marsh by implementing actions to 36 
maintain the existing levels of water deliveries to Topock Marsh, thus avoiding 37 
impacts on habitat for 10 covered bird species, including 2,135 acres of southwestern 38 
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willow flycatcher habitat (the largest contiguous block of species habitat in the LCR 1 
MSCP planning area) and 2,224 acres of Sonoran yellow warbler habitat. 2 

 Avoiding, to the extent practicable, implementing covered activities in covered bird 3 
species habitats during the breeding season to minimize potential adverse effects on 4 
nesting success, eggs, and juvenile birds.  This conservation measure reduces the risk 5 
of effects on individuals as much as practicable without precluding the ability to 6 
implement the covered activities. 7 

The conservation measures described above that apply to the southwestern willow 8 
flycatcher and Yuma clapper rail are designed to contribute to attaining the recovery 9 
goals identified in the Final Southwestern Willow Flycatcher Recovery Plan (U.S. Fish 10 
and Wildlife Service 2002b) and the Yuma Clapper Rail Recovery Plan (U.S. Fish and 11 
Wildlife Service 1983) that apply to the LCR MSCP planning area.  The southwestern 12 
willow flycatcher recovery goal for the Lower Colorado Recovery Unit is the 13 
establishment of at least 525 nesting territories, and the recovery goal for the Yuma 14 
clapper rail is to protect sufficient wintering and breeding habitat to support a population 15 
of 700–1,000 breeding birds in the United States.  The LCR MSCP will substantially 16 
contribute to these goals by: 17 

 creating 2,207 acres of additional habitat specifically managed for the southwestern 18 
willow flycatcher in the LCR MSCP planning area; 19 

 creating 269 acres of additional habitat specifically managed for the Yuma clapper 20 
rail in the LCR MSCP planning area; and 21 

 providing funding to maintain existing protected occupied southwestern willow 22 
flycatcher and Yuma clapper rail habitats that are likely to become degraded in the 23 
future without management intervention and conservation measures. 24 

5.9.3 Covered Fish Species 25 

The LCR MSCP Conservation Plan will create 1 acre of backwater to provide 26 
flannelmouth sucker habitat and 0.9 acre to provide bonytail and razorback sucker habitat 27 
for every acre of backwater and river channel affected by covered activities (Table 5-11).  28 
Created backwaters will be managed specifically to support the habitat elements for these 29 
species and, therefore, are expected to provide substantially greater habitat value than the 30 
affected unmanaged habitat.  In addition, nonnative fish would be excluded from created 31 
disconnected backwaters to eliminate the adverse effects of competition and predation by 32 
nonnative species on the covered fish species.  This level of habitat mitigation, while not 33 
fully replacing the acreage of lost habitat, will provide for some of the replacement 34 
habitats to be isolated and free of nonnative fish that are the primary threat to the covered 35 
fish species. 36 

In addition to replacement of bonytail and razorback sucker habitat, the LCR MSCP 37 
provides for stocking up to 620,000 subadult bonytail and 660,000 subadult razorback 38 
sucker to augment existing populations in the LCR MSCP planning area.  These 39 
population augmentations will provide the nucleus for stable populations, reverse the 40 
declining trend in existing abundance, create opportunities for subsequent species 41 
research and management, provide significant benefits related to the effects of the 42 
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covered activities, and contribute to addressing other threats.  The LCR MSCP also 1 
provides for contributing $400,000, in addition to replacement of existing flannelmouth 2 
habitat, to determine flannelmouth sucker habitat use, habitat preferences, and 3 
recruitment and to support decisions on habitat management activities for river channel 4 
and backwater habitats in Reach 3. 5 

The LCR MSCP will provide for contributing $500,000 to the Glen Canyon Dam 6 
Adaptive Management Program or other entity approved by the USFWS to support 7 
implementation of planned, but unfunded, humpback chub conservation measures and, as 8 
appropriate, to fund humpback chub conservation measures in the lower Grand Canyon 9 
of the Colorado River upstream of Lake Mead NRA.  The humpback chub population in 10 
Grand Canyon may use the riverine habitat created at the upper end of Lake Mead when 11 
water levels in the lake are low.  These transitory habitats are created and destroyed based 12 
on changes to lake elevations with no permanent loss anticipated.  There are no 13 
practicable minimization or avoidance measures or ways to replace the habitat within the 14 
full pool elevation of Lake Mead.  Contributions to the approved humpback chub 15 
conservation program will provide for habitat establishment and research opportunities 16 
for the Grand Canyon population of the species. 17 

The conservation measures described above for the bonytail, razorback sucker, and 18 
humpback chub are designed to contribute to attaining the recovery goals identified in the 19 
Bonytail (Gila elegans) Recovery Goals: Amendment and Supplement to the Bonytail 20 
Recovery Plan (U.S. Fish and Wildlife Service 2002c), Razorback Sucker (Xyrauchen 21 
texanus) Recovery Goals: Amendment and Supplement to the Razorback Sucker Recovery 22 
Plan (U.S. Fish and Wildlife Service 2002e), and Humpback Chub (Gila cypha) Recovery 23 
Goals: Amendment and Supplement to the Humpback Chub Recovery Plan (U.S. Fish and 24 
Wildlife Service 2002d).  The goals for the bonytail and razorback sucker relevant to the 25 
LCR MSCP planning area are to (1) prevent their extinction, (2) establish and maintain a 26 
genetic refugium for each species, and (3) establish two self-sustaining populations of 27 
each species.  The LCR MSCP will substantially contribute to attaining these goals by 28 
stocking large numbers of bonytail and razorback sucker into the LCR and conducting 29 
long-term monitoring and research related to their ecology and habitat requirements to 30 
obtain information necessary to direct future management activities.  The humpback chub 31 
could occur in the LCR MSCP only in transitory river segments that may form when 32 
Lake Mead is below full pool elevation.  Consequently, the LCR MSCP is providing 33 
funding for ongoing humpback chub conservation efforts that will help attain its recovery 34 
goals upstream of Lake Mead. 35 

5.9.4 Other Covered Species 36 

The LCR MSCP provides for mitigating the effects of covered activities on 192 acres of 37 
desert tortoise and 128 acres of flat-tailed horned lizard habitat by protecting 230 acres of 38 
unprotected occupied desert tortoise habitat and 230 acres of unprotected occupied flat-39 
tailed horned lizard habitat.  This level of mitigation is considered appropriate and is 40 
consistent with mitigation recommended in the document “Compensation for Desert 41 
Tortoise” (Desert Tortoise Conservation Team 1991) and the Flat-Tailed Horned Lizard 42 
Rangewide Management Strategy (Flat-tailed Horned Lizard Interagency Coordinating 43 
Committee 2003).  In addition, to avoid and minimize impacts on individual desert 44 
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tortoises, the LCR MSCP Conservation Plan requires implementation of AMMs derived 1 
from USFWS’s Field Survey Protocol for Any Federal Action That May Occur within the 2 
Range of the Desert Tortoise (U.S. Fish and Wildlife Service 1992) and the Desert 3 
Tortoise Council’s Guidelines for Handling Desert Tortoises during Construction 4 
Projects (Desert Tortoise Council 1994).  Reclamation will also continue to implement 5 
measures to avoid or minimize take of flat-tailed horned lizard that are consistent with 6 
measures identified in the 1997 BO (U.S. Fish and Wildlife Service 1997) and the Flat-7 
tailed Horned Lizard Rangewide Management Strategy (Flat-tailed Horned Lizard 8 
Interagency Coordinating Committee 2003). 9 

LCR MSCP will assist and contribute to existing relict leopard frog research and 10 
conservation programs where appropriate, including contributing $100,000 to support 11 
implementation of planned, but unfunded, conservation measures for the relict leopard 12 
frog.  Implementation of covered activities and LCR MSCP conservation measures will 13 
not result in permanent loss of relict leopard frog habitat, but could result in take of 14 
individuals associated with measures to create and maintain wetland areas.  Changes in 15 
flow releases from Hoover Dam associated with implementation of flow-related covered 16 
activities could disrupt use of the LCR as a frog movement corridor (e.g., amount of 17 
flow).  Effects of the covered activities cannot reasonably be mitigated within the LCR 18 
MSCP planning area, and AMMs are not practicable. 19 

The LCR MSCP Conservation Plan will create at least 1 acre of MacNiell’s sootywing 20 
skipper habitat for every acre of habitat affected by covered activities (Table 5-11).  The 21 
ecology of this species, factors that are limiting to it, and its microhabitat requirements 22 
are not well understood.  Consequently, the LCR MSCP, in addition to mitigating the 23 
effects of habitat loss, also includes conservation measures to undertake monitoring and 24 
research to address these uncertainties and provide information necessary for future 25 
beneficial management of MacNiell’s sootywing skipper. 26 

The LCR MSCP will provide $10,000 per year until 2030 to the Clark County MSHCP 27 
Rare Plant Workgroup to support implementation of planned, but unfunded, species 28 
conservation measures for the sticky buckwheat and threecorner milkvetch.  Changes in 29 
Lake Mead reservoir elevations associated with implementation of flow-related covered 30 
activities could result in some low, unquantifiable, level of impact on sticky buckwheat 31 
and threecorner milkvetch plants that have established below the full-pool elevation, 32 
when reservoir elevations rise to elevations that inundate plants.  This effect cannot 33 
reasonably be avoided or minimized; consequently, supporting funding for approved 34 
conservation programs within the LCR MSCP planning area is considered appropriate 35 
mitigation. 36 

5.10 Timing of Implementing Conservation 37 

Measures 38 

The Applicants intend to implement LCR MSCP conservation measures as quickly as 39 
efficient staffing, funding, and the time required to conduct necessary research relative to 40 
creating covered species habitats and required to evaluate and acquire lands that are 41 
suitable for creating covered species habitat will permit.  It is not certain when future 42 
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flow-related activities (i.e., changes in points of diversion) will be implemented or 1 
whether all of these activities will be implemented.  It is anticipated, however, that 2 
changes in points of diversion will not be implemented for several years following 3 
approval of the HCP.  Because of the uncertainties surrounding species requirements, 4 
habitat creation techniques, and the capabilities of potential habitat creation sites to 5 
provide habitat, the LCR MSCP anticipates that the first few years of LCR MSCP 6 
implementation will focus on conducting research and adaptive management experiments 7 
(e.g., pilot habitat creation projects to test habitat creation techniques) to collect 8 
information necessary to successfully implement the LCR MSCP.  Following collection 9 
of this information, implementation of the LCR MSCP is expected to rapidly accelerate, 10 
with most or all of the habitat creation conservation component of the LCR MSCP 11 
completed within 20–30 years of HCP approval.  All created habitat, however, could be 12 
implemented earlier if efficient techniques for establishing habitats are identified through 13 
monitoring and research conducted in the first few years of implementation.   14 

The anticipated implementation strategy for establishing cottonwood-willow, honey 15 
mesquite, and marsh land cover types to create habitats for associated covered species 16 
builds on information that will be gathered in the first few years of LCR MSCP 17 
implementation.  It is presumed that during implementation Years 0–5, most habitat 18 
creation projects will be small in scale and designed to identify and verify the most cost 19 
effective means of creating high quality habitat.  Larger scale projects would be 20 
implemented in Years 6–10 that are designed based on information gathered from 21 
previous plantings and partnerships with willing landowners.  Implementation Years 11–22 
30 will focus on large-scale habitat creation projects until the habitat creation objective 23 
acreage is achieved.  The strategy for creation of both connected and disconnected 24 
backwaters assumes 60 acres of backwater will be created during each 4-year 25 
implementation period, with a goal of creating several small or one or two larger 26 
backwaters during any single year.  Performance criteria for covered species habitats 27 
(Table 5-3) will be used to determine the extent of created cottonwood-willow, honey 28 
mesquite, marsh, and backwater that develops as habitat for covered species. 29 

Tables 5-12a–d describe the proposed implementation rate and interim acreage goals for 30 
establishment of created habitats.   31 

Table 5-12a.  Anticipated Schedule for Establishment of Cottonwood/Willow 32 

Years Acres/Year 5-Year Total Cumulative Total 

1–5 50 250 250 

6–10 150 750 1,000 

11–15 300 1,500 2,500 

16–20 300 1,500 4,000 

21–25 300 1,500 5,500 

26–30 – 440 5,940 
 33 
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Table 5-12b.  Anticipated Schedule for Establishment of Honey Mesquite 1 

Years Acres/Year 5-Year Total Cumulative Total 

1–5 20 100 100 

6–10 40 200 300 

11–15 80 400 700 

16–20 80 400 1,100 

21–25 – 220 1,320 

26–30 – – 1,320 
 2 

Table 5-12c.  Anticipated Schedule for Establishment of Marsh 3 

Years Acres/Year 5-Year Total Cumulative Total 

1–5 10 50 50 

6–10 20 100 150 

11–15 40 200 350 

16–20 40a 162 512 

21–25 – – – 

26–30 – – – 
a Forty-two acres in year 16 and 40 acres per year in years 17–19. 

 4 

Table 5-12d.  Anticipated Schedule for Establishment of Backwaters 5 

Years Acres/Year 5-Year Total Cumulative Total 

1–5 15 60 60 

6–10 15 60 120 

11–15 15 60 180 

16–20 15 60 240 

21–25 15 60 300 

26–30 15 60 360 
 6 

5.11 Monitoring and Research 7 

The implementing regulations for an HCP (50 C.F.R. §§17.22, 17.32, and 222.307) 8 
require a monitoring plan.  The USFWS HCP Handbook includes general guidance on 9 
the components to be included in the monitoring plan included in an HCP.  Additionally, 10 
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the USFWS “Five-Point Policy Guidance,” published in the Federal Register on June 1, 1 
2000 (65 FR 106, 35242–35257) states: 2 

The monitoring program will be based on sound science.  Standard survey or other 3 
previously-established monitoring protocols should be used.  Although the specific 4 
methods used to gather necessary data may differ depending on the species and habitat 5 
types, monitoring programs should use a multi-species approach when appropriate. 6 

According to the USFWS, monitoring is a mandatory element of all HCPs.  When the 7 
monitoring program is properly designed and implemented, the monitoring program for 8 
an HCP should provide information and data necessary to assess compliance and project 9 
impacts, as well as verify progress toward achievement of biological or ecological goals 10 
and objectives (65 FR 106:35253).  Further, the USFWS states that monitoring 11 
approaches that are consistent with the HCP Handbook and addendum should be 12 
adequate for assessing whether the HCP is achieving its biological goals and objectives 13 
(65 FR 106:35246).  The USFWS addendum further clarifies the HCP Handbook’s 14 
monitoring policy by organizing the types of monitoring into three major elements, 15 
including:  (1) compliance monitoring; (2) effects and effectiveness monitoring; and 16 
(3) monitoring to provide feedback for the adaptive management program. 17 

Compliance monitoring is used to ensure that the HCP permittee is carrying out the terms 18 
of the HCP, incidental take permit, and implementation agreement, if used.  The effects 19 
and effectiveness monitoring is intended to evaluate the effects of the permitted activity 20 
(i.e., covered projects) and determine whether the effectiveness of the conservation 21 
strategy of the HCP is consistent with the assumptions and predictions when the HCP 22 
was developed and approved (65 FR 106:35253). 23 

The Five-Point Policy recommends that the effects and effectiveness monitoring should 24 
include the following: 25 

 periodic accounting of incidental take that occurred in conjunction with the permitted 26 
activity; 27 

 surveys to determine species status, appropriately measured for the HCP’s 28 
conservation strategy (e.g., species presence, density, reproductive rates, etc.); 29 

 assessments of habitat condition; 30 

 progress reports related to implementation of the conservation strategy (e.g., acres of 31 
habitat created, acres acquired); and 32 

 evaluations of the conservation strategy’s success toward meeting the stated 33 
biological and ecological goals and objectives. 34 

Finally, the USFWS recommends that permittees develop regular reports that describe 35 
and detail the results of the various monitoring program components related to the 36 
implementation of the HCP.  The HCP, incidental take permit, or implementation 37 
agreement should specify the level of detail and quantification required in the monitoring 38 
report, as well as the frequency of reporting.  Most monitoring programs require reports 39 
annually.  The Five-Point Policy lists information generally needed in an annual 40 
monitoring report, including: 41 
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 biological goals and objectives of the HCP (which may need to be reported only 1 
once); 2 

 objectives for the monitoring program (which may only need to be reported once); 3 

 location of sampling sites; 4 

 methods for data collection and variables measured; 5 

 frequency, timing, and duration of sampling for the variables; 6 

 description of the data analyses and who conducted the analyses; and 7 

 evaluation of progress toward achieving measurable biological goals and objectives 8 
and other terms and conditions as required by the incidental take permit and the 9 
implementation agreement. 10 

In the context of the USFWS HCP Handbook and the Five-Point Policy, a significant 11 
element of the LCR MSCP includes the implementation of a robust monitoring and 12 
research program to provide the information necessary to adaptively manage LCR MSCP 13 
implementation of conservation measures in accordance with the adaptive management 14 
process (Section 5.12) and to document successful implementation of the conservation 15 
measures.  Generally, the elements of the monitoring and research program include:  16 
(1) system monitoring, (2) species monitoring and research, (3) habitat creation 17 
technology research, and (4) post-development or post-habitat creation monitoring. 18 

The Program Manager, in cooperation with the USFWS, will direct development and 19 
implementation of the monitoring and research program.  The LCR MSCP will maintain 20 
databases for storage and retrieval of monitoring and research data collected under the 21 
LCR MSCP and by others that are relevant to LCR MSCP covered species and their 22 
habitats, as well as for tracking implementation and success of LCR MSCP conservation 23 
measures.  Monitoring and research will primarily be directed to fill known data and 24 
information gaps and/or those data needs identified through database review.  Every 25 
attempt will be made to use and glean data from existing, ongoing programs and to direct 26 
the collection of data that would augment, not replace, these programs.  Monitoring 27 
protocols and research studies will be designed to avoid excessive disturbance to covered 28 
species and to ensure that monitoring and research are conducted in compliance with all 29 
permit stipulations. 30 

A very important function of the Program Manager will be to maintain close coordination 31 
with other recovery implementation programs and habitat conservation programs in the 32 
Colorado River watershed, including the Upper Colorado River Endangered Fish 33 
Recovery Program, the Glen Canyon Dam Adaptive Management Program, the Clark 34 
County MSHCP, and others that may develop through the life of the LCR MSCP.  35 
Additionally, communication and coordination will be maintained with other species 36 
conservation planning and habitat creation efforts that are in place within the range of the 37 
species covered under the LCR MSCP (e.g., southwestern willow flycatcher research and 38 
habitat creation activities along the middle Rio Grande in central New Mexico). 39 

The purpose behind this close communication and coordination is to ensure and facilitate 40 
the transfer and management of data and information related to key species and the 41 
employment of state-of-the-art habitat creation technologies.  LCR MSCP monitoring 42 
protocols will be developed in coordination with the National Fish and Wildlife 43 
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Foundation’s Partner’s in Flight programs in Arizona, California, and Nevada to ensure 1 
that results of LCR MSCP monitoring are compatible with and can be integrated with 2 
data collected on covered species and habitat creation efforts under these programs.  This 3 
coordination will allow for comparable data to be collected that can be used to better 4 
evaluate the regional status and trends of species and to identify and direct future 5 
management efforts to benefit these species.  Identification of such regional management 6 
needs based on coordinated regional monitoring efforts will not only help guide adaptive 7 
implementation of the LCR MSCP but will also provide such guidance for other species 8 
conservation programs.  Additionally, monitoring protocols will be designed and 9 
developed that permit coordinated database management, as well as database 10 
compatibility with other conservation planning efforts (e.g., databases developed, 11 
maintained, and managed in the Glen Canyon Dam Adaptive Management Program, 12 
Upper Colorado River Basin Recovery Implementation Program, Roosevelt Lake Habitat 13 
Conservation Plan). 14 

5.11.1 System Monitoring 15 

System monitoring will be conducted to collect data on existing populations and habitats 16 
of covered species to determine their status, distribution, density, migration, productivity, 17 
and other ecologically important parameters.  System monitoring will be implemented 18 
annually, with decreasing intensity over the term of the LCR MSCP.  Collected data will 19 
be maintained in a GIS database (e.g., distribution of habitats, species observations) and 20 
other database formats as appropriate. 21 

In the early years of LCR MSCP implementation, extensive data gathering will be 22 
conducted to acquire and sort data on covered species to identify data gaps and research 23 
questions that will be addressed through the adaptive management process.  At the same 24 
time, ongoing monitoring of endangered species by Reclamation will continue.  25 
Additionally, productivity and survival for other avian species will be gathered through 26 
continued monitoring at two data Monitor Avian Productivity and Survival (MAPS) 27 
stations located in patches of riparian land cover along the LCR (one on created habitat 28 
and one on existing habitat that will not be affected by covered activities).  If the 29 
appropriate sites are identified and become available for use, it may be feasible to 30 
establish one or more additional MAPS stations within the LCR MSCP planning area. 31 

As data gaps are identified, monitoring activities, primarily directed toward covered 32 
species for which little is known from the LCR (i.e., mammals, amphibians, insects) will 33 
be designed, scheduled, and implemented.  Monitoring data will itself be reviewed to 34 
determine species-specific and habitat creation–specific research needs.  For example, the 35 
status and distribution of the Colorado River cotton rat is unknown.  (None have been 36 
seen or collected for a few years.)  Small mammal trapping will need to be implemented 37 
in areas previously known to be occupied by this species.  If the species is located, 38 
species-specific research studies will need to be undertaken to determine the relationship 39 
between the organism and its environment.  Data collected through such species-specific 40 
research efforts will then be used to refine or modify LCR MSCP conservation measures 41 
to ensure the species’ LCR MSCP conservation goals are achieved. 42 
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An important aspect of system monitoring includes the development and use of consistent 1 
monitoring and research protocols.  Monitoring and research plan designs and database 2 
management techniques and methodologies should, to the maximum extent practicable, 3 
conform to protocols identified or developed in existing species recovery plans, Partner’s 4 
in Flight bird conservation plans, and other species-related conservation planning efforts. 5 

It is anticipated that system monitoring could decrease during the later years of LCR 6 
MSCP implementation because postdevelopment monitoring (Section 5.11.4) on created 7 
sites will provide the data necessary to evaluate the overall health and well-being of these 8 
species. 9 

5.11.2 Species Research 10 

The LCR MSCP participants recognize that there are considerable data gaps for many of 11 
the covered species and that these data are needed to guide, through the adaptive 12 
management process, the design and implementation of effective conservation measures.  13 
Through the adaptive management process, LCR MSCP implementation will be informed 14 
and enhanced by the collection of basic life history data, such as food habits, migration 15 
timing, and the physical-, chemical-, and biological-limiting factors necessary to design, 16 
construct, and manage the requisite habitats necessary to ensure the continued survival of 17 
the species. 18 

A primary example of a life history data gap is the paucity of information about the food 19 
habitats of some covered species.  What type of food, how much of it, and when must it 20 
be available are unanswered questions for species such as the southwestern willow 21 
flycatcher and yellow-billed cuckoo—yet this information is needed if the LCR MSCP 22 
intends to create habitat for these species that “will support a greater abundance of insect 23 
prey production” than their affected habitats. 24 

The Program Manager will determine, in cooperation with USFWS, the appropriate 25 
scope of these species-specific research programs and activities.  As described for system 26 
monitoring, the LCR MSCP will coordinate with, participate in, and build on extant 27 
research for these species.  Some of the species research items currently identified 28 
include brown-headed cowbird and starling control, bat roost and forage site 29 
identification, MacNeill’s sootywing skipper habitat requirements, and flannelmouth 30 
sucker investigations below Davis Dam. 31 

5.11.3 Restoration Research 32 

Restoration technology and methodology research is a key element for successful 33 
implementation of habitat creation through the adaptive management process.  Most of 34 
the habitats to be created under the LCR MSCP involve a continuation, completion, or 35 
expansion of activities currently being tested and implemented by Reclamation as part of 36 
previous BOs (e.g., some Reclamation projects, such as backwater development, have 37 
been implemented as mitigation as long as 30 years ago).  Many of Reclamation’s 38 
ongoing restoration projects are demonstration projects that were designed and 39 
implemented to answer some of the multitude of questions surrounding creation of native 40 
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aquatic, marsh, and riparian communities in the Colorado River floodplain.  Much of this 1 
work will still be under investigation as the LCR MSCP moves into the implementation 2 
phase.  In many ways, these activities are still conceptual in nature. 3 

Basic research on such habitat creation–related activities as seed collection and dispersal, 4 
irrigation techniques, and soil conditioning techniques is needed early in the 5 
implementation of the LCR MSCP.  These data, along with “how-to” information needed 6 
to physically create habitat, such as equipment needs, use, and storage, will allow for 7 
development of guidelines for implementing habitat creation projects to ensure that 8 
BMPs are the rule, not the exception.  Examples of these technical how-to questions 9 
include: 10 

 Can low-head rock weirs be used to raise water surface elevations in the surrounding 11 
floodplain? 12 

 Can backwaters be constructed and protected to induce efficient production of native 13 
endangered fishes and yet still be connected to the mainstream to facilitate successful 14 
repatriation of larger fish into the aquatic system? 15 

 Can the same type of earth-moving machinery be used to perform work around 16 
swales and sloughs as would be used on level ground? 17 

 How are sprinkler pipe systems installed, maintained, and operated on newly seeded 18 
areas that exhibit undulating topography? 19 

 How is heavy equipment mobilized into the center of a 40-acre marsh with soft 20 
bottoms and 12 inches of standing water? 21 

These are a few of the questions regarding implementation techniques.  The habitat 22 
creation research studies will be developed through the Program Manager in cooperation 23 
with the USFWS. 24 

Initially, a major focus of habitat creation research will be to conduct site evaluations to 25 
collect the information necessary to select conservation areas based on the conservation 26 
area site-selection criteria (Section 5.5.1).  Substantial pre-habitat creation evaluation and 27 
inventory will be required to ensure that the best sites are selected. 28 

5.11.4 Postdevelopment Monitoring 29 

Following completion of habitat creation activities (e.g., site grading, plant installation) at 30 
each conservation area, postdevelopment monitoring will be conducted to evaluate 31 
development of the site as covered species habitat (e.g., growth of vegetation, 32 
development of elements of species habitat) and use of the habitat by covered species.  33 
Data collected about how created habitat develops relative to the habitat creation 34 
techniques used to establish and maintain the habitat will be used to refine management 35 
techniques to ensure the most cost-effective approaches are used (e.g., water 36 
management).  An element of postdevelopment monitoring also includes monitoring of 37 
the parameters established for created covered species habitats to determine whether the 38 
minimum habitat requirements established for each species’ habitat are being achieved 39 
(Section 5.11.6). 40 
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5.11.5 Monitoring and Research Reporting 1 

The Program Manager will prepare and annually submit to the USFWS a report 2 
describing monitoring and research activities undertaken during the previous year, results 3 
and analyses of the monitoring and research data, assessment of the effectiveness of 4 
conservation measures, and other applicable information required under the Five-Point 5 
Policy (Chapter 6, “Governance and Implementation Structure”).  6 

5.11.6 Minimum Habitat Creation Requirements of 7 

LCR MSCP Conservation Plan 8 

The LCR MSCP has established minimum requirements that define the successful 9 
establishment of created habitat for each covered species.  These minimum habitat 10 
requirements are listed in Table 5-3 and should be achieved to comply with the terms and 11 
conditions of the section 10 incidental take permit.  Failure to achieve these minimum 12 
requirements elements could require implementation of the remedial measures described 13 
in Section 5.12.3, “Changed Circumstances and Remedial Measures.”  14 
Alternative/modified requirements may be developed based on results of monitoring and 15 
research through the adaptive management process, with approval of the USFWS. 16 

Monitoring will be conducted as described in Section 5.11.4, “Postdevelopment 17 
Monitoring,” to determine whether the minimum habitat requirements for covered 18 
species are achieved by LCR MSCP created land cover types.  Conformance with the 19 
commitments for fish augmentations and for funding of species conservation measures 20 
under other conservation programs described in Section 5.7, “Species-Specific 21 
Conservation Measures,” will be tracked as part of maintaining the LCR MSCP 22 
implementation database. 23 

5.12 Adaptive Management 24 

The LCR MSCP describes a habitat-based approach for ensuring that mitigation is 25 
provided to offset the potential adverse effects of covered activities and LCR MSCP 26 
conservation measure implementation on all covered species and for contributing to the 27 
recovery of some LCR MSCP species over the 50-year term of the LCR MSCP.  28 
Uncertainty is an unavoidable component of creating and managing species habitats.  To 29 
address such uncertainties, the Program Manager will implement the LCR MSCP based 30 
on the principles of adaptive management, which allow LCR MSCP conservation 31 
measures to be adjusted over time based on results of monitoring and research.  This 32 
approach provides a greater measure of certainty that LCR MSCP goals for covered 33 
species are achieved over the long-term. 34 

According to Kershner (1997): 35 

Adaptive management is the process whereby management is initiated, evaluated, and 36 
refined (Holling 1978; Walters 1986).  It differs from traditional management by 37 
recognizing and preparing for the uncertainty that underlies resource management 38 
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decisions.  Adaptive management is typically incremental in that it uses information from 1 
monitoring and research to continually evaluate and modify management practices.  It 2 
promotes long-term objectives for ecosystem management and recognizes that the ability 3 
to predict results is limited by knowledge of the system.  Adaptive management uses 4 
information gained from past management experiences to evaluate both success and 5 
failure, and to explore new management options. 6 

The USFWS’s Five-Point Policy for HCPs (65 FR 106, June 1, 2000) defines adaptive 7 
management: 8 

broadly as a method for examining alternative strategies for meeting measurable 9 
biological goals and objectives, and then if necessary, adjusting future conservation 10 
management actions according to what is learned. 11 

The LCR MSCP adaptive management process described in this section is intended to be 12 
consistent with this definition. 13 

5.12.1 LCR MSCP Adaptive Management Process 14 

Based on the best scientific and commercial information currently available, the 15 
Applicants believe the LCR MSCP conservation measures will effectively achieve the 16 
LCR MSCP covered species goals.  However, conditions within the LCR MSCP planning 17 
area, existing habitat conditions, and status of covered species may change during the 18 
term of the LCR MSCP.  In addition, it is possible that additional and different 19 
conservation measures, not contained within the LCR MSCP, will be suggested and 20 
proven to be more effective in achieving LCR MSCP covered species goals than those 21 
currently identified for LCR MSCP implementation.  Finally, it may be found that the 22 
LCR MSCP conservation measures prove to be less effective in achieving LCR MSCP 23 
covered species goals than anticipated.  Activities considered for implementation under 24 
the LCR MSCP adaptive management process, however, should not have impacts beyond 25 
those considered during the review and permitting process for the LCR MSCP 26 
Conservation Plan.  To address these uncertainties, the LCR MSCP includes 27 
implementation of an adaptive management process to: 28 

 gauge, in cooperation with the USFWS, the effectiveness of existing conservation 29 
measures; 30 

 propose alternative or modified conservation measures, as the need arises; and  31 

 address changed and unforeseen circumstances. 32 

The adaptive management process will be administered by the Program Manager 33 
(Chapter 6, “Governance and Implementation Structure”), with input from the LCR 34 
MSCP Steering Committee, and will provide the Program Manager with objective 35 
scientific data and analyses on which to base management decisions. 36 

This adaptive management process will also provide for professional, scientific reviews 37 
to evaluate the effectiveness of existing or proposed conservation measures, and the 38 
Program Manager will incorporate this review where appropriate.  It is also intended that 39 
the adaptive management process will provide the basis for budget and funding decisions 40 
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throughout the term of the LCR MSCP.  Figure 5-4 conceptually illustrates the LCR 1 
MSCP adaptive management process.  Adaptive management, in conjunction with 2 
aggressive monitoring and research (described in Section 5.11), will provide the Program 3 
Manager with a process to effectively address uncertainties associated with successful 4 
implementation of the LCR MSCP. 5 

The LCR MSCP adaptive management process is intended to be a flexible, iterative 6 
approach to long-term habitat creation and management of biological resources and will 7 
be influenced over time by the results of ongoing monitoring, research, and other sources 8 
of information.  Conservation measures, habitat creation activities, and resource 9 
management techniques will be regularly evaluated in light of monitoring and research 10 
results regarding species needs, habitat creation successes and failures, and other factors.  11 
The intent of this evaluation process is to better achieve overall conservation and 12 
management goals as defined by measurable biological objectives. 13 

The cornerstone of the adaptive management process is the LCR MSCP monitoring and 14 
research program (Section 5.11).  Information collected through monitoring and research 15 
will be used to design and manage created habitat and provide information to direct the 16 
fish augmentation element of the LCR MSCP.  During the early phases of LCR MSCP 17 
implementation, monitoring and research will provide data to improve the efficacy of 18 
techniques to successfully create habitat.  As habitats are created, the adaptive 19 
management process will allow for the experience gained through early projects to shape 20 
and refine future habitat creation projects. 21 

The data collected, evaluated, and managed through the monitoring and research program 22 
will provide a scientific basis for modification of existing projects or development of 23 
alternative measures that will provide greater benefits or more efficient use of LCR 24 
MSCP resources.  Such modified/alternative measures will be developed as written 25 
proposals and will be presented to the LCR MSCP Steering Committee by the Program 26 
Manager, together with an estimate of the costs.  These proposals will be evaluated to 27 
ensure that they are consistent with the LCR MSCP goals and can be accomplished 28 
within the limits of the budget and financing assurances of the Applicants (see 29 
Chapter 7). 30 

Action plans and budgets, reflecting the implementation of conservation projects, will be 31 
presented to the USFWS for its review and written concurrence that they conform to the 32 
terms and conditions necessary or appropriate for purposes of the incidental take 33 
authorization.  Modified/alternative conservation measures and methods that have been 34 
generated through the adaptive management process, proposed by the Program Manager, 35 
reviewed by the LCR MSCP Steering Committee, and with USFWS concurrence will not 36 
require an amendment to the section 10 permit or reinitiation of section 7 consultation. 37 

5.12.2 Adaptive Management Activities 38 

Under the LCR MSCP, adaptive management focuses on two primary types of 39 
conservation measures—(1) the creation, function, and management of covered species 40 
habitats and (2) the effectiveness of fish augmentation strategies.  This section generally 41 
describes the types of adaptive management–related activities that will be undertaken 42 
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early (e.g., the first 5 years) in LCR MSCP implementation.  Detailed descriptions of 1 
adaptive management–related activities (e.g., pilot projects, study designs, research 2 
proposals) will be included in annual action plans and budgets developed by the Program 3 
Manager and submitted to the Steering Committee and USFWS for review. 4 

5.12.2.1 Created Habitats 5 

To address uncertainties surrounding species requirements, habitat creation techniques, 6 
and the capabilities of potential habitat creation sites to support habitat, the LCR MSCP 7 
anticipates that the first few years of LCR MSCP implementation will focus on 8 
conducting research and adaptive management experiments (e.g., pilot habitat creation 9 
projects to test habitat creation techniques) to collect information necessary to ensure 10 
successful creation of covered species habitats.  As created habitats become established, 11 
it is anticipated that results of post-development monitoring conducted to determine the 12 
response of covered species to the conservation measures will be used to make 13 
subsequent adaptive management decisions. 14 

Research studies to address key uncertainties that are anticipated to be conducted in the 15 
first 5 years of implementation include, but are not limited to, studies to: 16 

 determine the microhabitat requirements for MacNeill’s sootywing skipper to provide 17 
information necessary to select appropriate habitat creation sites and develop 18 
appropriate habitat creation designs and techniques; 19 

 better define the elements of Colorado River cotton rat and Yuma hispid cotton rat 20 
habitat to provide information necessary to select appropriate habitat creation sites 21 
and develop appropriate habitat creation designs and techniques; 22 

 identify appropriate habitat creation techniques (e.g., seed collection, soil 23 
conditioning, irrigation methods); 24 

 identify appropriate methods for ensuring successful production of flying insects in 25 
created southwestern willow flycatcher habitat; 26 

 identify appropriate habitat designs and management techniques to co-manage 27 
created habitat for both the southwestern willow flycatcher and yellow-billed cuckoo; 28 
and  29 

 identify the effects of brown-headed cowbird nest parasitism and European starling 30 
nest site competition on the reproductive success of covered species. 31 

Each habitat creation project will be designed in a manner to test habitat establishment 32 
techniques and identify appropriate habitat management techniques (e.g., appropriate 33 
irrigation schedules and weed control methods).  For example, projects to establish native 34 
vegetation (e.g., cottonwood-willow) to provide habitat in existing saltcedar-dominated 35 
communities would be designed as pilot or demonstration projects to test establishment 36 
techniques (e.g., successful removal of saltcedar, subsequent control of saltcedar, 37 
irrigation requirements).  Information learned from these initial habitat creation projects 38 
would be used to refine habitat creation site selection criteria and habitat established and 39 
management techniques that would be applied to subsequent projects. 40 
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Once created habitats have developed, results of post-development monitoring surveys to 1 
determine the use of created habitats by covered species would be used to assess the need 2 
to adjust the design of subsequent habitat creation projects, adjust management of the 3 
created habitat, or modify or adopt new conservation measures to address species needs.  4 
For example, if created habitats are not used by applicable covered species in future 5 
years, then: 6 

 Additional research would be conducted to determine whether the created habitat 7 
provides for all of the species’ needs and, if not, then: 8 

 the designs of subsequent created species habitat would be adjusted to ensure all 9 
of the species’ habitat requirements are provided and 10 

 to the extent practicable, management of the created habitat would be adjusted to 11 
improve habitat for the species. 12 

 If created habitat is not used and its lack of use is not related to habitat design or 13 
management (e.g., habitat is not limiting the population), funding may be reallocated, 14 
if appropriate, to implement new conservation measures that are more likely to 15 
benefit the species. 16 

5.12.2.2 Fish Augmentation Strategies 17 

The LCR MSCP will implement an adaptive management process to reevaluate the 18 
augmentation strategy for bonytail and razorback sucker, based on the results of 19 
monitoring and research.  Monitoring and focused research will be components of the 20 
adaptive management process.  For example, the stocking of 8,000 subadult bonytail and 21 
24,000 subadult razorback suckers for 5 consecutive years below Parker Dam 22 
(conservation measures BONY3 and RASU3) will be conducted as adaptive management 23 
experiments, elements of which will include focusing augmentations in locations that 24 
currently support the species, followed by intensive monitoring and research for an 25 
estimated 7–8 years.  Release of fish into the LCR will target a mix of riverine and 26 
lacustrine habitat types.  Augmented bonytail and razorback sucker released will be 27 
marked with an appropriate batch-marking methodology and a statistically valid subset of 28 
released fish may also be PIT tagged or identified with other appropriate technology 29 
providing a similar level of individual fish identification.  Monitoring will focus on 30 
determining key environmental correlates affecting survival, growth, movement, and 31 
reproduction (e.g., key habitat [e.g., depth, velocity, channel form, cover, substrate], 32 
continuity, water temperature, food, and predation). 33 

Following the 7–8-year intensive monitoring and research period, the information and 34 
insights gained will focus expenditure of the remaining funds on those management 35 
activities potentially contributing the most to achieving the recovery goals for bonytail 36 
and razorback sucker.  As appropriate, the management activities may include changes to 37 
the Applicants’ proposed augmentation approach, rates, and targeted areas.  The 38 
monitoring and research information will also guide maintenance, enhancement, and 39 
creation of bonytail and razorback sucker habitat (e.g., backwaters). 40 
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5.12.3 Changed Circumstances and Remedial 1 

Measures 2 

The regulations governing section 10 incidental take permits provide for inclusion of 3 
remedial measures to address changed circumstances in an HCP.  Remedial measures 4 
will be implemented, as necessary, to respond to changed circumstances.  Changed 5 
circumstances are defined as “changes in circumstances affecting a species or geographic 6 
area covered by a conservation plan that can reasonably be anticipated by plan developers 7 
and the USFWS and that can be planned for...” (50 C.F.R. §17.3).  Changed 8 
circumstances for which the Program Manager will implement remedial measures should 9 
they occur are identified in Table 5-13. 10 

Table 5-13.  Changed Circumstances and Remedial Measures 11 

Changed Circumstances Remedial Measures 

The creation of land cover as habitat for one or 
more covered species in accordance with the LCR 
MSCP Conservation Plan is unsuccessful, i.e., 
fails to provide essential habitat elements for one 
or more of the covered species whose habitat is 
expected to be provided by the land cover type. 

The cause of failure will be identified through the monitoring 
and research that is part of the adaptive management process 
included in the LCR MSCP.  The adaptive management process 
will be used to identify and develop measures to correct or 
replace the failed conservation measure or to implement an 
alternative conservation measure. 

Insufficient water is available, regardless of cause 
(e.g., drought conditions, reduction in water 
allocations), to maintain established created land 
cover types as habitat for one or more covered 
species. 

The Program Manager will coordinate with the USFWS to 
prioritize the distribution of available water among created 
habitats to ensure that the greatest benefits for covered species 
will be provided by the amount of water available for 
maintenance of created habitats. 

Created backwater and marsh land cover that 
provide habitat for covered species in 
conservation areas are lost because of 
sedimentation resulting from floods. 

Dredging will be implemented to restore patches of backwater 
and marsh land cover created as covered species habitat. 

Created cottonwood-willow and honey mesquite 
land cover that provide habitat for covered 
species in conservation areas are lost as a result of 
floods.  

Created habitats will be reestablished following loss to flooding.  
In the event of such loss, land management and created habitat 
restoration measures will be implemented in conservation areas 
to ensure the reestablishment of native vegetation through active 
management or natural processes.   

Fish in rearing facilities or in the stocking process 
are lost, causing disruption of fish augmentation 
conservation measures. 

Stocking will be increased in subsequent years and/or the time 
period will be extended within the permit term for fish 
augmentation to meet the total augmentation goals. 

Rearing facilities or aquaculture techniques fail to 
provide sufficient numbers or sizes of fish to meet 
fish augmentation goals. 

Other management activities will be identified, through 
monitoring and research, to provide benefits to the fish species. 

A toxic or hazardous substance spill occurs, 
affecting LCR MSCP conservation areas. 

In the event of such loss, land management and created-habitat 
restoration measures will be implemented in conservation areas 
to ensure the restoration of the conservation area through active 
management or natural processes. 

Future listing of a non-listed covered species. The USFWS will automatically authorize take of such newly 
listed covered species as prescribed by regulation (63 FR 35, 
February 23, 1998). 
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To address the potential for changed circumstances, the Applicants have allocated 1 
contingency funding above the cost of implementing the LCR MSCP conservation 2 
measures.  This contingency funding provides the financial means to implement remedial 3 
measures in the event that changed circumstances occur.  In the event that changed 4 
circumstances occur, the Program Manager will implement the remedial measures 5 
identified in Table 5-13, but no additional conservation or mitigation measures can be 6 
required without the Applicants’ consent (50 C.F.R. §17.22[b][5]).  Remedial measures 7 
will be implemented within the available LCR MSCP budget, including contingency 8 
funding committed by the LCR MSCP participants for changed circumstances. 9 

The Program Manager will notify the USFWS within seven days after learning of the 10 
occurrence of a changed circumstance identified in Table 5-13.  As soon as practicable, 11 
but no later than 30 days after learning of the changed circumstance, the Program 12 
Manager will develop an approach to implement the applicable remedial measures 13 
described in Table 5-13 to the extent necessary to correct the effects of the changed 14 
circumstance on covered species, and notify the USFWS of their implementation.  15 

If the USFWS determines that changed circumstances have occurred and that the 16 
Program Manager and the Permittees have not responded in accordance with the 17 
appropriate existing LCR MSCP agreements, USFWS will so notify the Program 18 
Manager and the Permittees and will direct them to make the required changes.  Within 19 
30 days after receiving such notice, the Program Manager and the Permittees will make 20 
the required changes and report to the USFWS on their activities.  Such changes are 21 
provided for in the LCR MSCP, and hence do not constitute unforeseen circumstances or 22 
require amendment of the Permit or the LCR MSCP. 23 

5.12.4 Unforeseen Circumstances 24 

Unforeseen circumstances are defined as (17 C.F.R. §17.3): 25 

changes in circumstances affecting a species or geographic area covered by a 26 
conservation plan that could not reasonably have been anticipated by plan developers and 27 
the USFWS at the time of the conservation plan’s negotiation and development, and that 28 
result in a substantial and adverse change in the status of the covered species.” 29 

In the event of unforeseen circumstances during the life of the LCR MSCP’s incidental 30 
take permit, amendments to the HCP may be proposed by either the Applicants or 31 
USFWS to address these circumstances.  The USFWS and Applicants would work 32 
together to identify opportunities to redirect resources to address unforeseen 33 
circumstances.  Notwithstanding the foregoing, however, USFWS will not: 34 

 require the commitment of additional land, water, or financial compensation by the 35 
Applicants other than those agreed to elsewhere in the HCP or 36 

 impose additional restrictions on the use of land, water, or natural resources 37 
otherwise available for use by the Applicants under the original terms of the LCR 38 
MSCP HCP to mitigate the effects of the covered activities. 39 
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5.12.5 Recovery Plans 1 

It is expected that additional recovery plans could be developed for Federally listed 2 
species or LCR MSCP species that become listed over the 50-year life of the LCR 3 
MSCP.  The LCR MSCP adaptive management process allows for revisions of objectives 4 
and conservation measures to incorporate recovery strategies identified in new or revised 5 
recovery plans.  The Program Manager will incorporate conservation measures identified 6 
in future or revised recovery plans when such measures: 7 

 are expected to improve the effectiveness of the LCR MSCP in achieving covered 8 
species goals, 9 

 can be achieved in the LCR MSCP planning area, and 10 

 are compatible with the LCR MSCP covered species goals, conservation area 11 
framework and management, and LCR MSCP funding levels. 12 
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Chapter 6 1 

Governance and Implementation Structure 2 

A draft final FMA has been prepared that defines the means of governance and 3 
implementation of the LCR MSCP.  The draft final FMA is attached as Exhibit A to this 4 
Final HCP.  The final form and execution of the FMA by each non-federal party is 5 
subject to the approval and authorization of the governing body of that party.  This 6 
chapter provides a summary of the proposed LCR MSCP governance and implementation 7 
structure.  However, the final FMA will be the controlling document relating to the 8 
governance and implementation of the LCR MSCP and must be referred to for those 9 
requirements.  The purpose of the FMA is to: 10 

 Provide for the management and implementation of the LCR MSCP; 11 

 Set forth the Federal and non-Federal cost share; and 12 

 Provide for contributions to the LCR MSCP. 13 

Reclamation will, as described in the FMA, manage and implement the LCR MSCP 14 
Conservation Plan, the terms and conditions of the LCR MSCP section 10(a)(1)(B) 15 
permit, and the reasonable and prudent measures of the section 7 BO.  Reclamation will 16 
employ a Program Manager responsible for administering and implementing the LCR 17 
MSCP, with an office located in Arizona, California or Nevada.  The duties of the 18 
Program Manager include: 19 

 Administering and implementing the LCR MSCP in a manner that complies with the 20 
requirements of the ESA, other applicable Federal and state laws, and the LCR 21 
MSCP documents; 22 

 Directing the preparation of schedules and cost estimates for implementation of the 23 
LCR MSCP, and an annual implementation work plan and budget, and periodic 24 
contribution payment schedules; 25 

 Establishing accounts, as necessary and appropriate, for the administration of funds 26 
from any participant or contributor to the LCR MSCP; and 27 

 Review, discuss with, and seek to reach consensus among members of the LCR 28 
MSCP Steering Committee. 29 

The FMA establishes a LCR MSCP Steering Committee, whose members are divided 30 
into seven participant groups:  Federal, Arizona, California, Nevada, Native American, 31 
Conservation, and Other Interested Parties.  The FMA provides a process for additional 32 
members to join the Steering Committee.  Reclamation and the Program Manager will 33 
cooperate with and coordinate management and implementation activities with the 34 
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Steering Committee.  Meetings of the Steering Committee will be open to the public.  1 
The role of the Steering Committee includes: 2 

 Coordinating implementation of the LCR MSCP with the Program Manager; 3 

 Creating standing or ad hoc subcommittees or work groups as necessary to carry out 4 
its responsibilities; 5 

 Reviewing matters presented to it by the Program Manager; and 6 

 Appointing members to represent the interests of Permittees in any consultation, 7 
conference, re-initiation of consultation, or other process that may affect the 8 
implementation of the LCR MSCP. 9 

Each the year during the term of the LCR MSCP, the Program Manager will develop and 10 
present to the Steering Committee an implementation report, work plan, and budget that 11 
include: 12 

 A financial report; 13 

 A description of all conservation measures initiated, continued, or completed during 14 
the previous year; 15 

 A description of all conservation measures intended to be initiated or continued 16 
during the next 3-year period; 17 

 The purpose for, and cost estimate of, all conservation measures intended to be 18 
initiated or continued during the next 3-year period; 19 

 A tabulation and description of all conservation measures that have been completed 20 
from the commencement of the LCR MSCP to the date of the report; 21 

 A tabulation of the habitat created or restored by the LCR MSCP; 22 

 A description of any take known to have occurred during the previous year; 23 

 All findings, conclusions, and results of monitoring, research, or conservation 24 
measures undertaken during the previous year; 25 

 Any recommendation made by the USFWS or any state wildlife agency regarding the 26 
LCR MSCP; 27 

 A listing of any incidental take authorizations issued pursuant to the LCR MSCP 28 
during the previous year; and 29 

 The approval or rejection of any minor modifications or amendments to the LCR 30 
MSCP, or any LCR MSCP documents. 31 

The Program Manager will submit the annual implementation report, work plan, and 32 
budget to the Service for its review and determination regarding the consistency of the 33 
past, current, and future implementation plans with the LCR MSCP, the section 34 
10(a)(1)(B) permit, and the section 7 BO. 35 
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Chapter 7 1 

Implementation Costs and Funding Sources 2 

This section provides an estimated cost for implementing the LCR MSCP Conservation 3 
Plan (Section 7.1) and the source of funding to meet those costs (Section 7.2). 4 

7.1 Cost to Implement the LCR MSCP 5 

This section provides an estimate of the cost for implementing the LCR MSCP 6 
Conservation Plan.  The analysis required many assumptions to be made regarding how 7 
the Conservation Plan will eventually develop and the unit cost for many items.  8 
Table 7-1 summarizes the costs associated with the implementation of the 50-year LCR 9 
MSCP.  Cost categories include:  program administration; land acquisition; planning, 10 
design, and engineering; habitat creation; environmental compliance; fish augmentation; 11 
conservation area management and maintenance; additional law enforcement and 12 
firefighting staff; existing habitat maintenance; Topock Marsh pumping; research, 13 
monitoring, and adaptive management; remedial measures; and water acquisition.  Costs 14 
are summarized by 5-year period.  Costs are based on the assumptions that 8,132 acres 15 
would be created, and that 30 conservation areas would be created under the LCR MSCP.  16 
All costs are in 2003 dollars.  Implementation costs shall be adjusted annually for 17 
inflation. 18 

This chapter provides a brief explanation of each cost category and an explanation of how 19 
costs in the category were derived. 20 

7.1.1 Program Administration 21 

Program administration cost involves the support of staff, facilities, and equipment to 22 
operate the office of the Program Manager within Reclamation (see Chapter 6, 23 
“Governance and Implementation Structure”).  It is assumed that program administration 24 
costs would be necessary throughout the 50-year LCR MSCP.  Program administration 25 
employees that are expected to be funded are the Program Manager, two group managers, 26 
a senior scientist, an information technology/database manager, a cooperative agreements 27 
and grant agreements specialist, a budget analyst, two secretaries, and a clerk. 28 

These costs are based on the assumption that the Reclamation would host the Program 29 
Manager, and that support personnel would be Reclamation employees.  The costs 30 
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include the yearly salary for each employee plus the costs of benefits, regional overhead, 1 
and LCR MSCP overhead. 2 

Staff for planning, engineering, and design; fish augmentation and monitoring; 3 
conservation area management and maintenance; and research, monitoring, and adaptive 4 
management are part of the LCR MSCP office, but staff costs are considered project 5 
costs and are included within the other cost categories. 6 

For additional assumptions about the program administration cost category, see 7 
Section N.1 in Appendix N. 8 

7.1.2 Land Acquisition 9 

To estimate LCR MSCP Conservation Plan implementation costs, it is assumed that one-10 
third of the land required for creation would be purchased from private landowners, one-11 
third would be leased from tribes, and one-third would be public land.  The purchase cost 12 
for private land is assumed to be $6,000 per acre.  The lease cost for tribal land is 13 
assumed to be $325 per acre per year.  Land purchased and lease costs will certainly vary 14 
across the LCR MSCP planning area, but these costs were used as reasonable estimates 15 
of average costs.  It is assumed that public land has no associated land acquisition costs.  16 
Because of the need for additional land to support conservation area infrastructure and 17 
buffer areas, it is assumed that 1.15 times more land than is needed for meeting habitat 18 
creation goals would be bought and leased. 19 

For additional assumptions about the land acquisition cost category, see Section N.2 in 20 
Appendix N. 21 

7.1.3 Planning, Design, and Engineering 22 

It is assumed that the staff who conduct planning, engineering, and design work would 23 
also conduct creation work.  Planning, design, and engineering employees that are 24 
expected to be funded are three project managers and three technical support staff.  One-25 
third of these staff positions would be funded for planning, engineering, and design.  The 26 
remaining two-thirds would be funded for the habitat creation cost category 27 
(Section 7.1.4). 28 

These costs are based on the assumption that planning, design, and engineering personnel 29 
would be Reclamation employees.  Annual costs for each position include salary, 30 
benefits, overhead, and travel costs.  Planning, design, and engineering positions are 31 
funded annually for years 1–20. 32 

In addition to staff costs, it is assumed that technical costs for planning, engineering, and 33 
design would be incurred for each conservation area.  These costs are assumed to vary 34 
with the level of development of the land on which the conservation area would be 35 
created, ranging from $100,000 per conservation area for conservation areas that are on 36 
agricultural land and would require no additional design to $240,000 per conservation 37 



Table 7-1.  Summary of LCR MSCP Conservation Plan Implementation Costs (rounded to the nearest $10,000)a 

Cost Category Years 1–5 Years 6–10 Years 11–15 Years 16–20 Years 21–25 Years 26–30 Years 31–50 Total 

Program administration $5,090,000 $5,090,000 $5,090,000 $5,090,000 $5,090,000 $5,090,000 $20,370,000 $50,910,000 

Land acquisition $1,000,000 $14,500,000 $7,250,000 $7,250,000 $5,000,000 $5,000,000 $20,000,000 $60,000,000 

Planning, design, and engineering $1,590,000 $2,990,000 $3,210,000 $3,270,000 $0 $0 $0 $11,060,000 

Habitat creation $11,560,000 $43,850,000 $43,860,000 $43,860,000 $0 $0 $0 $143,130,000 

Environmental compliance $380,000 $950,000 $950,000 $780,000 $0 $0 $0 $3,060,000 

Fish augmentation $4,000,000 $6,000,000 $4,000,000 $3,000,000 $3,000,000 $3,000,000 $11,000,000 $34,000,000 

Conservation area management and 
maintenance $2,410,000 $2,710,000 $4,780,000 $5,130,000 $5,130,000 $5,890,000 $26,620,000 $52,670,000 

Law enforcement staff $500,000 $500,000 $500,000 $930,000 $930,000 $930,000 $3,710,000 $8,000,000 

Firefighting staff $500,000 $500,000 $930,000 $1,350,000 $1,350,000 $1,350,000 $5,390,000 $11,370,000 

Existing habitat maintenance $2,500,000 $22,500,000 $0 $0 $0 $0 $0 $25,000,000 

Topock marsh pumping $540,000 $240,000 $240,000 $240,000 $240,000 $240,000 $960,000 $2,700,000 

Monitoring, research, and adaptive 
management $24,000,000 $29,670,000 $28,170,000 $19,170,000 $11,000,000 $11,000,000 $38,000,000 $161,010,000 

Remedial measures $0 $1,330,000 $3,980,000 $3,980,000 $3,980,000 $0 $0 $13,270,000 

Water acquisition $2,000,000 $6,870,000 $7,860,000 $5,860,000 $5,000,000 $5,000,000 $17,410,000 $50,000,000 

Total (in 2003 dollars) $56,070,000 $137,700,000 $110,820,000 $99,910,000 $40,720,000 $37,500,000 $143,460,000 $626,180,000 

Notes: 
a Assumptions used to develop this cost estimate are provided in Sections 7.1.1–7.1.14. 
b A total of $25,000,000 would be contributed for maintenance of existing habitat, with $2,500,000 contributed in years 1–5 and $22,500,000 in years 6–10.  

These contributions would be placed in an interest-bearing account and used for maintaining existing habitat throughout the 50-year term of the LCR MSCP. 
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area for conservation areas that are on undeveloped land and would require additional 1 
design. 2 

For additional assumptions the planning, design, and engineering cost category, see 3 
Section N.3 in Appendix N. 4 

7.1.4 Habitat Creation 5 

It is assumed that 5,940 acres of cottonwood-willow, 1,320 acres of honey mesquite, 6 
360 acres of backwaters, and 512 acres of marsh would be created as part of the LCR 7 
MSCP.  It is assumed that approximately 8 percent of the land cover types would be 8 
created in years 1–5, and approximately 30 percent would be created in years 6–10, 11–9 
15, and 16–20, respectively.  Although the schedule for creating LCR MSCP habitat 10 
assumes that all LCR MSCP habitat will be established over 30 years (Section 5.10, 11 
“Timing of Implementing Conservation Measures”), the cost estimate assumes that all the 12 
habitat could be created in the first 20 years of implementation if efficient habitat creation 13 
techniques are identified during the first few years of implementation.  14 

Habitat creation includes costs for site preparation (including grading), planting stock, 15 
materials, site construction (including excavation), and irrigation system construction.  16 
The average creation costs per acre of each land cover type for those potential 17 
conservation areas for which a cost summary was developed are described in Table 7-2. 18 

Table 7-2.  Creation Costs per Acre by Land Cover Type and Method 19 

Land Cover Type Method Existing Land Cover Type Cost per Acre 

Cottonwood-willow Creation Undeveloped land $30,500 

Cottonwood-willow Creation Agricultural land $4,900 

Mesquite Creation Undeveloped land $11,600 

Mesquite Creation Agricultural land $4,600 

Marsh Creation Marsh $22,500 

Backwaters Creation River and undeveloped land $60,000 
 20 

It is assumed that 40 percent of cottonwood willow and honey mesquite creation would 21 
occur on undeveloped land and 60 percent would occur on agricultural land. 22 

Staff costs are assumed to include two-thirds of the positions and two-thirds of travel 23 
costs listed under the planning, engineering, and design cost category (Section 7.1.3).  It 24 
is assumed that these positions would be funded annually for years 1–20. 25 

For additional assumptions about the habitat creation cost category, see Section N.4 in 26 
Appendix N. 27 
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7.1.5 Environmental Compliance 1 

It is assumed that environmental compliance would be required for all creation projects 2 
associated with conservation areas.  It is assumed that creation projects of different sizes 3 
would incur different levels of environmental compliance costs.  Environmental 4 
compliance costs include average costs for contracting the preparation and submittal of 5 
compliance documents and applications associated with the regulations and permits listed 6 
below. 7 

 NEPA; 8 

 sections 401 and 404 of the Federal Clean Water Act; 9 

 Nationwide Permit 27, “Stream and Wetland Restoration Activities;” and 10 

 section 106 of the National Historic Preservation Act (NHPA) (cultural resource 11 
inventory only; if significant cultural resources are found, the cost of compliance 12 
with section 106 of the NHPA would increase considerably). 13 

For additional assumptions about the environmental compliance cost category, see 14 
Section N.5 in Appendix N. 15 

7.1.6 Fish Augmentation 16 

Fish augmentation costs include the costs associated with spawning and rearing 17 
razorback sucker and bonytail, conducting research, and tagging and distributing the fish.  18 
It is assumed that four existing fish rearing facilities would rear 660,000 razorback sucker 19 
and 620,000 bonytail over the 50 years of the LCR MSCP:  Willow Beach National Fish 20 
Hatchery, Achii Hanyo (a satellite facility of Willow Beach National Fish Hatchery), 21 
Dexter Technical Center, and Bubbling Ponds Hatchery.  In addition, it is assumed that 22 
isolated rearing ponds would be used to complete rearing of both species and to conduct 23 
research.  If additional facilities are needed, the LCR MSCP implementing entity would 24 
work with possible providers of additional facilities to meet the need. 25 

For additional assumptions about the fish augmentation cost category, see Section N.6 in 26 
Appendix N. 27 

7.1.7 Conservation Area Management and 28 

Maintenance 29 

Conservation area management and maintenance include the costs associated with site 30 
managers; maintenance staff; law enforcement and firefighting personnel; and 31 
management and maintenance facilities, equipment, utilities, and activities.  These staff, 32 
facilities, and equipment are in addition to the staff, facilities, and equipment for program 33 
administration described in Section 7.1.1.  Conservation area management and 34 
maintenance employees that are expected to be funded are two site managers, two 35 
supervisors, two full-time laborers, and two half-time laborers. 36 
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These costs are based on the assumption that management and maintenance personnel 1 
would be Reclamation employees.  Annual costs for each position include the salary, 2 
benefits, and overhead costs described under the program administration cost category 3 
(Section 7.1.1).  However, conservation area management and maintenance staff would 4 
report to the Yuma regional office, where regional office overhead is 15 percent higher. 5 

It is assumed that there would be one site manager for every 5,000 acres of conservation 6 
area land and one laborer for every 2,000 acres of conservation area.  A field facility 7 
would be built for every site manager.  It is assumed that one vehicle would be leased for 8 
every site manager, and one vehicle would be leased for every two maintenance workers. 9 

Additional maintenance costs include the costs to maintain this other equipment, fences, 10 
and roads; to pump water for irrigation of creation sites; to dredge backwaters; to control 11 
cowbirds; and to maintain nesting boxes. 12 

In addition to routine maintenance performed by the site managers and laborers, it is 13 
assumed that major habitat maintenance would be conducted by staff from the Yuma area 14 
office.  Major habitat maintenance includes replacement and maintenance of the 15 
equipment required for such maintenance. 16 

For additional assumptions about the conservation area management and maintenance 17 
cost category, see Section N.7 in Appendix N. 18 

7.1.8 Law Enforcement Staff 19 

It is assumed that BLM, USFWS, AGFD, CDFG, and NDOW employees would conduct 20 
law enforcement activities, and that the LCR MSCP would fund the appropriate number 21 
of employees needed to cover additional LCR MSCP land (land that was not already in 22 
public ownership). 23 

The cost of employing this additional staff is based on the cost per employee per year of 24 
Reclamation law enforcement staff. 25 

It is assumed that one additional law enforcement officer would be needed for each 26 
additional 5,000 acres of conservation area.  To put this number in context, the current 27 
level of law enforcement along the LCR corridor is approximately one law enforcement 28 
employee per 24,000 acres.  This number is based on the number of employees from the 29 
BLM, AGFD, CDFG, NDOW, and USFWS that currently work along the river corridor 30 
and is based on the assumption that the area covered by law enforcement along the LCR 31 
is similar in extent to the LCR MSCP planning area (Werner pers. comm.).  Most 32 
employees work just along the river corridor; however, some employees have districts 33 
that are not limited to the river corridor, so the number might be an underestimate.  In 34 
addition, sheriff offices along the river occasionally patrol the river; watercraft officers 35 
regularly patrol by boat, primarily to enforce watercraft laws (Werner pers. comm.). 36 

For additional assumptions about the law enforcement staff cost category, see 37 
Section N.8 in Appendix N. 38 
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7.1.9 Wildland Firefighting Staff 1 

It is assumed that the LCR MSCP would also fund the appropriate number of wildland 2 
firefighters needed to cover additional LCR MSCP land (land that was not already in 3 
public ownership).  It is expected that one additional wildland firefighter would be 4 
needed for each 2,500 acres of conservation area.  This is believed to be more than 5 
sufficient because the Lower Colorado River Interagency Fire Management Group 6 
(which is the consolidated fire program for the BLM, USFWS, and BIA in the 7 
approximately 3 million acres covered by the BLM’s Lake Havasu and Yuma field 8 
offices and other USFWS and BIA lands within the field office boundaries) employs 9 
33 people, with jobs ranging from fire management officer to crew person (Werner pers. 10 
comm.).  This number equates to approximately one fire-related employee per 91,000 11 
acres. 12 

It is assumed that the site manager and maintenance personnel (Section 7.1.7) would 13 
implement the fire management plan. 14 

For additional assumptions about the wildland firefighting staff cost category, see 15 
Section N.9 in Appendix N. 16 

7.1.10 Existing Habitat Maintenance 17 

In years 1–5, $2,500,000 would be contributed for maintenance of existing habitat.  This 18 
contribution would be placed in an interest-bearing account and used for maintaining 19 
existing habitat throughout the 50-year LCR MSCP.  An additional $22,500,000 will be 20 
deposited in the account during years 6–10.  This additional contribution will provide a 21 
total of $25,000,000 to be used for the maintenance of existing habitat within the 22 
planning area of the LCR MSCP. 23 

7.1.11 Topock Marsh Pumping 24 

It is assumed that pumps would be purchased to deliver water to Topock Marsh and that 25 
the cost of pumping throughout the 50-year LCR MSCP would be covered.  For 26 
additional assumptions about the Topock Marsh pumping cost category, see Section N.10 27 
in Appendix N. 28 

7.1.12 Monitoring, Research, and Adaptive 29 

Management 30 

Monitoring, research, and adaptive management costs include restoration research, 31 
species research, postdevelopment monitoring, and system monitoring.  These costs are 32 
based on extrapolation of Reclamation’s current monitoring and research costs to cover 33 
the entire LCR MSCP monitoring, research, and adaptive management program. 34 



  Implementation Costs and Funding Sources

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Habitat Conservation Plan 

 
7-7 

December 2004

J&S 00450.00

 

System monitoring would include the monitoring of existing populations and habitats of 1 
covered species to determine their status, distribution, density, migration, productivity, 2 
and other ecologically important parameters.  System monitoring would be implemented 3 
annually, with decreasing intensity over the term of the LCR MSCP.  Costs for system 4 
monitoring would include the development of a monitoring database. 5 

Species research includes research on basic life history data such as food habits; 6 
migration timing; and the physical, chemical, and biological limiting factors necessary to 7 
design, construct, and manage the habitats necessary to ensure the continued survival of 8 
the species.  It is assumed that the LCR MSCP would coordinate with, participate in, 9 
and/or build upon existing research for these species. 10 

Restoration research includes basic research on cottonwood-willow, honey mesquite, 11 
marsh, and backwater development and management.  Research would be conducted on 12 
such topics as seed collection and dispersal; irrigation techniques; soil conditioning 13 
techniques; fish rearing techniques; and equipment needs, use, and storage.  In addition, 14 
site evaluations would be conducted to collect the information necessary to select 15 
conservation areas based on the conservation area site selection criteria. 16 

Postdevelopment monitoring includes evaluation of the development of covered species 17 
habitat in each conservation area (e.g., growth of vegetation, development of constituent 18 
elements of species habitat) and use of the habitat by covered species.  Data collected 19 
about how created habitat develops relative to the habitat creation techniques used to 20 
establish and maintain the habitat will be used to refine management techniques and 21 
ensure that the most cost-effective approaches are employed (e.g., water management).  22 
In addition, postdevelopment monitoring for created habitats also includes monitoring of 23 
the minimum requirements for achieving habitat creation goals.  Management of the 24 
monitoring database is also included under postdevelopment monitoring. 25 

For additional assumptions about the monitoring, research, and adaptive management 26 
cost category, see Section N.11 in Appendix N. 27 

7.1.13 Remedial Measures 28 

Remedial measures are actions that the LCR MSCP Implementing Entity will take in 29 
response to changed circumstances.  It is assumed that the cost of remedial measures will 30 
be 10 percent of the total cost of habitat creation.  This assumption is based on the 31 
following considerations. 32 

 Based on past experience developed through habitat restoration projects implemented 33 
in the LCR MSCP planning area, techniques for creating habitats along the LCR have 34 
improved substantially and the likelihood for success is considered to be greater than 35 
for past efforts. 36 

 Unlike past habitat restoration efforts, the LCR MSCP Conservation Plan criteria for 37 
selecting habitat creation sites are designed to select sites with the greatest potential 38 
for success (e.g., agricultural lands), thus removing a primary cause for the failure of 39 
past habitat restoration efforts. 40 
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 Unlike past habitat restoration efforts, the LCR MSCP Conservation Plan includes 1 
funding for long-term care and maintenance of created habitats (i.e., there are funds 2 
committed for averting failure through ongoing habitat maintenance activities that are 3 
in addition to funding provided for remedial measures). 4 

 The LCR MSCP Conservation Plan provides funding for long-term monitoring and 5 
research to provide information necessary to adaptively manage its implementation to 6 
improve implementation success over time.  Through adaptive management, 7 
therefore, it is expected that the likelihood for failure of created habitats will 8 
continuously decline over time as methods are improved. 9 

 Techniques for rearing razorback sucker and bonytail are now well advanced and the 10 
likelihood for failure is low. 11 

7.1.14 Water Acquisition 12 

Water acquisition costs can be calculated in a number of ways.  For example, water rights 13 
can be bought or leased by the acre along with agricultural lands or, when land does not 14 
come with associated water rights, water can be bought separately by the acre-foot.  In 15 
addition, an annual use fee, or “indemnification fee,” of some predetermined contractual 16 
amount could be paid for fallowing land.  The majority of the proposed programs along 17 
the LCR to date (Metropolitan-PVID and Metropolitan-IID) have involved a water 18 
conservation program that has created water for use in the M&I sectors outside of the 19 
LCR MSCP planning area.  Consequently, the costs associated with these programs 20 
reflect the costs associated with the water conservation program and the subsequent shift 21 
to the urban sector.  These costs may not accurately reflect the costs associated with 22 
conserving water in an agricultural district and then using the saved water for habitat 23 
conservation purposes in another portion of the same district or in the same general 24 
locale.  The water purchase cost that is used in this cost estimate is based on the costs 25 
recently agreed to between PVID and Metropolitan, and is assumed to be $206 per acre-26 
foot. 27 

For additional assumptions about the water acquisition cost category, see Section N.12 in 28 
Appendix N. 29 

7.2 Funding Sources and Assurances 30 

By letters dated August 17, 2004 the water and power agencies of Arizona, California, 31 
and Nevada committed to the Secretary of the Interior to share the current estimate of 32 
LCR MSCP costs equally with the United States on a 50/50 Federal/non-Federal basis.  33 
The Federal and non-Federal funding levels will be adjusted in accordance with an 34 
inflation index to assure that the funding is sufficient to provide for increased costs due to 35 
inflation through the term of the LCR MSCP. 36 

The Federal parties agree to assure funding of their 50 percent share of the LCR MSCP 37 
costs.  In addition, the Federal parties agree to assure funding for any increased cost of 38 
the LCR MSCP, except for inflationary increases as described above and any costs 39 
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associated with coverage of any additional species or resulting from any additional 1 
covered actions or activities.  2 

The non-Federal parties agree to assure funding of their 50 percent cost share.  The non-3 
Federal cost share will be paid as follows:  California parties will pay 50 percent of the 4 
non-Federal share of the costs, and Arizona and Nevada parties will each pay 25 percent 5 
of the non-Federal share of the costs. 6 

To confirm their funding commitments, the non-Federal parties will execute an FMA 7 
providing for the funding, implementation and management of the LCR MSCP.  The 8 
draft final FMA is attached to this HCP as Exhibit A.  The final form and execution of 9 
the FMA by each non-Federal party is subject to the approval and authorization of the 10 
governing body of that party. 11 
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Chapter 8 1 

Assurances 2 

This chapter provides a discussion of the assurances requested by the Applicants from the 3 
USFWS under the “no surprises rule” (50 C.F.R. §§17.22(b)(5), 17.32(b)(5), and 4 
222.307(g)) when the Applicants become Permittees under the LCR MSCP section 5 
10(a)(1)(B) permit.  The Applicants and the USFWS will execute an Implementation 6 
Agreement that assures the LCR MSCP will be implemented by the Federal and non-7 
Federal parties in accordance with the ESA, the section 10(a)(1)(B) permit, and the 8 
section 7 BO.  The draft final of the Implementation Agreement is attached to this HCP 9 
as Exhibit B.  The final form and execution of the Implementation Agreement by each 10 
non-Federal party is subject to the approval and authorization of the governing body of 11 
that party. 12 

Through the section 10(a)(1)(B) permit and the Implementation Agreement, the USFWS 13 
will provide assurances and other commitments to the Permittees.  These include the 14 
assurance that, provided the Permittees have complied with their obligations under the 15 
HCP, the section 10(a)(1)(B) permit, and the Implementation Agreement, the USFWS 16 
can require Permittees to provide mitigation only in accordance with applicable Federal 17 
law and regulations and the terms of the Implementation Agreement. 18 

On June 10, 2004, the court in Spirit of the Sage Council v. Norton, Civil Action No. 98-19 
1873 (D.D.C.) ordered that, until the USFWS completes a rulemaking on revocation 20 
standards for incidental take permits, the USFWS may not approve new incidental take 21 
permits or related documents containing “no surprises” assurances.  The order 22 
specifically allows for the USFWS to issue incidental take permits that do not contain “no 23 
surprises” assurances.  Therefore, the “no surprises” assurances contained in this HCP 24 
and the Implementation Agreement are currently unenforceable and ineffective with 25 
respect to the LCR MSCP section 10(a)(1)(B) permit.  The remainder of the permit, the 26 
HCP, and the Implementation Agreement will remain in full force and effect to the 27 
maximum extent permitted by law.  In addition, in the event that any future judicial 28 
decision or determination holds that the “no surprises” assurances rule (or similar 29 
successive rule) is vacated, held unenforceable or enjoined for any reason or to any 30 
extent, the LCR MSCP section 10(a)(1)(B) permit, the HCP, and the Implementation 31 
Agreement shall be enforceable only to the degree allowed by any such decision or 32 
determination, provided that the remainder of the section 10(a)(1)(B) permit, the HCP, 33 
and the Implementation Agreement shall remain in full force and effect to the maximum 34 
extent permitted by law.  In the event that the “no surprises” assurances rule is vacated, 35 
held unenforceable, or enjoined by a judicial decision or determination, including the 36 
June 10, 2004 order described above, but is later reinstated or otherwise authorized, the 37 
assurances provided under the reinstated or revised rule shall automatically apply to the 38 
LCR MSCP section 10(a)(1)(B) permit, the HCP, and the Implementation Agreement in 39 
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place of the “no surprises” assurances provisions contained in those documents.  If, in 1 
response to any judicial decision or determination, the “no surprises” assurances rule is 2 
revised, the “no surprises” assurances provisions in the LCR MSCP section 10(a)(1)(B) 3 
permit, the HCP, and the Implementation Agreement shall be automatically amended in a 4 
manner consistent with the revised rule.  Pursuant to the June 10, 2004 order in Spirit of 5 
the Sage Council v. Norton, Civil Action No. 98-1873 (D.D.C.), until the USFWS adopts 6 
new revocation rules specifically applicable to incidental take permits, all incidental take 7 
permits issued by the USFWS shall be subject to a general revocation standard in 50 8 
C.F.R. §13.28(a)(5).  Additionally, notwithstanding anything to the contrary in the HCP 9 
and Implementation Agreement, the USFWS retains statutory authority, under both 10 
sections 7 and 10(a)(1)(B) of the ESA, to revoke incidental take permits that are found 11 
likely to jeopardize the continued existence of a listed species. 12 
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Chapter 9 1 

Alternatives to Take Considered and Rejected 2 

The ESA requires that section 10(a)(1)(B) permit applicants specify in the HCP what 3 
alternative actions to the taking of Federally listed species were considered and the 4 
reasons why those alternatives are not proposed to be used (50 CFR §17.22(b)(1)(iii)(C)).  5 
The USFWS/National Marine Fisheries Service HCP Handbook (U.S. Fish and Wildlife 6 
Service/National Marine Fisheries Service 1996) identifies two alternatives commonly 7 
used in HCPs:  1) an alternative that would reduce take below levels anticipated for the 8 
proposed project and 2) an alternative that would avoid take and hence not require a 9 
permit from USFWS (“no-action alternative”).  This chapter identifies alternative 10 
measures considered that would minimize or avoid the potential for take of each 11 
Federally listed species covered in this HCP.  These measures were not included in the 12 
LCR MSCP Conservation Plan because they were determined not to be practicable. 13 

9.1 River Operations and Water Conveyance 14 

Alternatives to Avoid the Taking of Listed 15 

Species 16 

Alternatives were considered that would avoid or reduce take of razorback sucker, 17 
bonytail, southwestern willow flycatcher, and Yuma clapper rail that result from ongoing 18 
river operations and proposed future operations.  These alternatives include modified 19 
operations of the LCR dams and construction of new water conveyance systems to reduce 20 
the adverse effects on these listed species. 21 

9.1.1 Modify Operations of LCR Dams for Water 22 

Delivery and Power Generation 23 

This alternative would involve the modification of present LCR dam operations in the 24 
delivery of 7.5 maf of water plus surplus flows and the generation of power to reduce the 25 
extent of stranding of razorback sucker and bonytail and to prevent the loss of habitat for 26 
razorback sucker, bonytail, southwestern willow flycatcher, and Yuma clapper rail that 27 
results from fluctuating river flows and declines in surface water elevations and 28 
groundwater elevations.  Major dams on the LCR are, from north to south, Hoover Dam, 29 
Davis Dam, Parker Dam, Headgate Rock Diversion Dam, Palo Verde Diversion Dam, 30 
Imperial Dam, Laguna Dam, and Morelos Diversion Dam.  Reclamation-operated 31 
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Hoover, Davis, and Parker Dams are the most influential structures on the LCR and are 1 
critical to controlling the flow patterns of river.  The principal responsibilities of 2 
Reclamation in managing the LCR are: 3 

 flood control, improvement of navigation, and river regulation; 4 

 storage and delivery of Colorado River water for reclamation of lands and municipal, 5 
industrial, and other beneficial purposes; and 6 

 generation of electrical power. 7 

Reclamation is also responsible for deliveries of Colorado River water to Mexico under 8 
the 1944 Water Treaty. 9 

Existing physical conditions restrict the ability of Reclamation to modify operations of 10 
LCR dams to avoid or minimize take.  For example, controlled releases from Hoover 11 
Dam are limited to approximately 73,000 cfs, controlled releases from Davis Dam are 12 
limited to 44,000 cfs, and controlled releases from Parker Dam are limited to 22,600 cfs.  13 
Limitations on controlled release levels limit the ability to create peak flows similar to 14 
historic, predam conditions of approximately 120,000 cfs.  The existing dams along the 15 
LCR have altered sediment transport characteristics of the river, which has resulted in the 16 
lowering of the river bed and water surface, thereby substantially increasing the flows 17 
needed to achieve overbank flooding that would benefit riparian habitat.  Hydrologic and 18 
hydraulic analyses by Reclamation indicate that flows of 50,000 cfs are the threshold for 19 
overbank inundation for most of the undeveloped portions of the LCR (areas with natural 20 
or unarmored banklines).  These physical limitations of the existing facilities and river 21 
channel restrict the extent to which river operations can be modified to benefit razorback 22 
sucker, bonytail, southwestern willow flycatcher, and Yuma clapper rail. 23 

The Law of the River severely constrains Reclamation’s flexibility in operations of its 24 
dams on the LCR.  Actions by Reclamation in the operation of LCR dams are, for the 25 
most part, nondiscretionary.  A detailed description of Reclamation’s discretionary and 26 
nondiscretionary actions on the LCR is provided in Chapter 2 of the LCR MSCP BA, the 27 
companion document to this LCR MSCP HCP.  The LCR MSCP Conservation Plan 28 
includes measures (see conservation measure RASU7) by which Reclamation will 29 
conduct discretionary actions to continue existing operations on Lake Mead and Lake 30 
Mohave that minimize take and benefit razorback sucker and bonytail during the term of 31 
the LCR MSCP.  The constraints imposed on Reclamation by the Law of the River are 32 
such that discretionary modifications to present operations could not be implemented that 33 
would result in avoidance or substantial reduction in take of razorback sucker, bonytail, 34 
southwestern willow flycatcher, or Yuma clapper rail.  No practicable means exists for 35 
Reclamation to modify operations of LCR dams to avoid take of these species. 36 

9.1.2 Construct New Water Conveyance Systems 37 

for Water Transfers 38 

This alternative would involve the construction of new conveyance facilities to reduce the 39 
extent of stranding of razorback sucker and bonytail on the LCR and to prevent the loss 40 
of habitat for razorback sucker, bonytail, southwestern willow flycatcher, and Yuma 41 
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clapper rail that results from declines in surface water elevations and groundwater 1 
elevations in the LCR MSCP planning area.  The proposed future changes in points of 2 
diversion of up to 1.574 maf of LCR flow are needed to accomplish water transfers in 3 
California, Arizona, and Nevada.  These changes in points of diversion from downstream 4 
to upstream locations would result in surface water and groundwater declines in 5 
Reaches 3–5.  As an alternative to changing the points of diversion on the LCR, existing 6 
points of diversion could be used to accomplish water transfers if new water conveyance 7 
facilities were constructed.  For example, the transfer of water from IID to SDCWA, as 8 
proposed, would be implemented by changing the point of diversion from Imperial 9 
Reservoir to Lake Havasu such that water can be conveyed via the Colorado River 10 
Aqueduct to SDCWA.  This covered activity is expected to result in surface water and 11 
groundwater declines in Reaches 4 and 5 that would result in take of razorback sucker, 12 
bonytail, southwestern willow flycatcher, and Yuma clapper rail.  The existing diversion 13 
at Imperial Reservoir could be used to deliver water to SDCWA if the AAC was 14 
extended to reach SDCWA facilities in San Diego.  Considering the substantial logistical 15 
difficulties and high cost of tunneling and lifting this water across the Peninsular Ranges 16 
and the potential for take of additional ESA-listed species (in desert and coastal southern 17 
California) to extend the AAC in comparison to using the existing Colorado River 18 
Aqueduct, this alternative was rejected as not practicable. 19 

It is not possible to analyze the feasibility of extending existing conveyance facilities in 20 
Arizona and Nevada to avoid impacts associated with the change in points of diversion.  21 
No specific transfers have been identified at this time, so the physical location of the 22 
source and the destination of Colorado River water that may be transferred in the future is 23 
uncertain.  Additional information about the physical, legal, and cost constraints of 24 
alternative strategies cannot reasonably be evaluated without additional information. 25 

9.2 Alternative Measures to Avoid the Taking of 26 

Southwestern Willow Flycatcher 27 

The primary mechanism resulting in impacts on southwestern willow flycatcher is the 28 
decline in groundwater that adversely affects moist soils and ponded water that support 29 
flying insect prey abundance, the vegetative composition and structure that support 30 
nesting habitat, and the regeneration of vegetation that supports habitat.  This potential 31 
loss of habitat could result in harm (i.e., death or injury) to southwestern willow 32 
flycatcher and hence could constitute take.  An alternative measure that would minimize 33 
or avoid take of southwestern willow flycatcher is to prevent groundwater decline by 34 
supplementing existing habitat sites with irrigation water.  This measure would require 35 
the engineering of most or all southwestern willow flycatcher habitat identified as 36 
potentially affected by covered activities.  Engineering methods would include pumps, 37 
irrigation pipe, and appurtenant facilities.  Most sites would require the construction of 38 
access roads and electrical connections to operate the irrigation systems.  Irrigation would 39 
be managed by maintenance staff to ensure proper timing of supplemental water 40 
application.  This approach to avoiding take of southwestern willow flycatcher will be 41 
implemented under the LCR MSCP Conservation Plan at Topock Marsh where large 42 
patches of willow flycatcher habitat are supported and water management infrastructure 43 
is present.  At Topock Marsh, existing pump and delivery facilities will be improved to 44 



  Alternatives to Take Considered and Rejected

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Habitat Conservation Plan 

 
9-4 

December 2004

J&S 00450.00

 

address potential lower river and groundwater levels and ensure that impacts on willow 1 
flycatcher habitat are avoided. 2 

This alternative to the take of southwestern willow flycatcher was rejected based on 3 
logistical, cost, legal, and effectiveness considerations.  While some existing flycatcher 4 
habitat may be accessible for establishing irrigation systems (e.g., Topock Marsh), many 5 
of these habitat sites are small patches with no present access or electrical connections.  6 
The logistics of providing access and electrical connections for pumping equipment to all 7 
habitat patches is impractical and would likely result in substantial impacts on biological 8 
and other resources.  Land ownership patterns may also prevent access.  The inefficiency 9 
of developing the infrastructure, providing staff, and paying for water for a large number 10 
of small sites would be prohibitively expensive relative to concentrating habitat into a 11 
smaller number of larger sites.  Southwestern willow flycatcher habitat patches are 12 
widely distributed across the LCR and pumping water directly from the adjacent river 13 
may not be feasible in some locations.  Each habitat site will have a unique set of 14 
topographic, hydrologic, soil, and vegetation characteristics, and in many cases it is likely 15 
that irrigation water would not be effective in preventing impacts on habitat. 16 

9.3 Alternative Measures to Avoid the Taking of 17 

Yuma Clapper Rail 18 

The primary mechanism resulting in impacts on Yuma clapper rail is the decline in 19 
surface- and groundwater that adversely affects marsh and open water habitats that 20 
support this species.  This potential loss of habitat could result in harm (e.g., death or 21 
injury) to Yuma clapper rail and hence could constitute “take” under the ESA.  An 22 
alternative measure that would minimize or avoid the take of Yuma clapper rail is to 23 
prevent surface- and groundwater decline by supplementing existing habitat sites with 24 
water.  This measure would require the engineering of most or all Yuma clapper rail 25 
habitat identified as potentially affected by covered activities.  Engineering methods 26 
would include pumps, conveyance pipe, and appurtenant facilities.  Most sites would 27 
require the construction of access roads and electrical connections to operate the pump 28 
systems.  Pumping would be managed by maintenance staff to ensure proper timing of 29 
supplemental water application.  This approach to avoiding take of Yuma clapper rail will 30 
be implemented under the LCR MSCP Conservation Plan at Topock Marsh where large 31 
patches of rail habitat are supported and water management infrastructure is present.  At 32 
Topock Marsh, existing pump and delivery facilities will be improved to address 33 
potential lower river and groundwater levels, and ensure that impacts on Yuma clapper 34 
rail habitat are avoided. 35 

This alternative to the take of Yuma clapper rail was rejected based on logistical, cost, 36 
legal, and effectiveness considerations.  While some existing Yuma clapper rail habitat 37 
may be accessible to provide supplemental water (e.g., Topock Marsh), many of these 38 
habitat sites are small patches with no present access or electrical connections for 39 
pumping equipment.  The logistics of providing access and electrical connections to all 40 
habitat patches is impractical and would likely result in substantial impacts on biological 41 
and other resources.  Land ownership patterns may also prevent access to habitat sites.  42 
The inefficiency of developing the infrastructure, providing staff, and paying for water 43 
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for a large number of small sites would be prohibitively expensive relative to 1 
concentrating habitat into a smaller number of larger, accessible sites.  Yuma clapper rail 2 
habitat patches are widely distributed across the LCR and pumping water directly from 3 
the adjacent river may not be feasible in some locations.  Even at habitat sites where 4 
pump systems could be established, it is not certain that supplemental water would be 5 
sufficient to offset the adverse effects on habitat of declining surface and ground water.  6 
Each habitat site will have a unique set of topographic, hydrologic, soil, and vegetation 7 
characteristics and, in many cases, it is likely that supplemental water would not be 8 
effective in preventing impacts on habitat. 9 

9.4 Alternative Measures to Avoid the Taking of 10 

Razorback Sucker, Bonytail, and Flannelmouth 11 

The primary mechanism potentially resulting in the take of razorback sucker, bonytail, 12 
and flannelmouth is the loss of river and backwater habitats as a result of reductions in 13 
flow in Reaches 3–5 from proposed changes in points of diversion.  In addition, these fish 14 
may be removed from the river through diversions and separated from their populations.  15 
To avoid flow reductions resulting from changes in points of diversion, an alternative to 16 
the take of these fish species considered is not to change points of diversion from 17 
downstream to upstream locations.  This alternative would not meet the project purpose 18 
and is therefore rejected. 19 

Impacts on fish resulting from diversions could be minimized by installing fish screens at 20 
all diversions.  This alternative to the take of fish was rejected because installing fish 21 
screens on the large number of diversions from the LCR is prohibitive given the high cost 22 
and minimal benefit of the endeavor.  The available fish screen technology would not 23 
prevent entrainment of larvae, the life stage likely most vulnerable to entrainment.  Given 24 
the small proportion of the population potentially exposed to diversions (i.e., movement 25 
by the points of diversion), the level of mortality attributable to other factors (e.g., egg, 26 
larval, and juvenile predation), and unavoidable entrainment of the vulnerable larval life 27 
stage, fish screens would not benefit the species population to any measurable degree. 28 

9.5 Alternative Measures to Avoid the Taking of 29 

Humpback Chub 30 

The humpback chub has been extirpated from the LCR below Hoover Dam.  Based on 31 
efforts to recover the humpback chub in the Colorado River upstream of Lake Mead, 32 
however, humpback chub could potentially inhabit transitory river segments of the 33 
Colorado River within the full-pool elevation of Lake Mead.  The mechanism that could 34 
result in take of humpback chub is the periodic loss of transitory Colorado River 35 
segments that form in Lake Mead (and could be occupied by humpback chub when it is 36 
below full-pool elevation) and that are subsequently inundated when reservoir elevations 37 
rise.  The number of humpback chub that could be affected over the term of the LCR 38 
MSCP, however, is expected to be relatively small.  Impacts on the humpback chub could 39 
be minimized by changing reservoir operations.  However, for the reasons described in 40 
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Section 9.1.1, “Modify Operations of LCR Dams for Water Delivery and Power 1 
Generation,” this alternative is not considered practicable. 2 

9.6 Alternative Measures to Avoid the Taking of 3 

Desert Tortoise 4 

Covered activities under the LCR MSCP HCP, in combination with the implementation 5 
of the LCR MSCP Conservation Plan, are expected to result in some low, unquantifiable, 6 
level of direct mortality of individuals of desert tortoise associated with operation of 7 
vehicles and equipment in desert tortoise habitat over the 50-year term of the LCR 8 
MSCP.  Small amounts of habitat suitable for desert tortoise could be removed as a result 9 
of non-Federal non-flow-related covered activities and implementation of the LCR 10 
MSCP Conservation Plan.  However, the amount of habitat removal is expected to be 11 
minimal and is not expected to result in harm (i.e., injury or mortality of individuals).  12 
Measures to avoid and minimize direct mortality of tortoises and the removal of tortoise 13 
habitat are included in the conservation plan (conservation measures DETO1, DETO2, 14 
and AMM5).  Federal actions addressed in the companion LCR MSCP BA (i.e., BIA-15 
approved expansion of irrigated agricultural on tribal land) would result in more 16 
substantial impacts on desert tortoise habitat.  These effects on desert tortoise are 17 
addressed in the LCR MSCP BA, and conservation measures to address these effects on 18 
desert tortoise are provided in the LCR MSCP Conservation Plan (conservation measures 19 
DETO1 and DETO2).  All measures necessary to avoid and minimize take of desert 20 
tortoise by non-Federal entities have been included in the LCR MSCP Conservation Plan.  21 
These measures are practicable, and additional or alternative measures are not necessary. 22 
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Chapter 10 1 

Experts Contacted and Peer Review Process 2 

10.1 Experts Contacted 3 

The individuals listed below are experts in the ecology and management of species 4 
addressed in the LCR MSCP Conservation Plan and habitats associated with the LCR.  5 
These individuals were contacted during the course of the development of the LCR 6 
MSCP Conservation Plan and provided some contribution of their knowledge and 7 
expertise. 8 

Name Title Organization 

Patti Aaron Environmental Specialist—
Biology 

Bureau of Reclamation 

Ray Ahlbrandt GIS Specialist Bureau of Reclamation 

Rob Bettaso Native Fish Program Manager Nongame Branch, Arizona Game and Fish 
Department 

Kathleen Blair Ecologist U.S. Fish and Wildlife Service, Bill Williams 
National Wildlife Refuge 

Quenton Bradwich Wildlife Biologist Utah Division of Wildlife Resources, Page, 
Arizona 

Patricia Brown Bat Consultant Bishop, California 

Tom Burke Biology Group Manager Bureau of Reclamation 

Andrew Clark Fisheries Program Manager Arizona Game and Fish Department 

Don Clark Wildlife Research Biologist Texas A&M University, College Station, Texas 

Robert W. Clarkson Biologist Bureau of Reclamation, Phoenix, Arizona 

Courtney Conway Assistant Director Arizona Cooperative Fish and Wildlife Research 
Unit, University of Arizona, Tucson, Arizona 

Bruce Ellis Supervisory Environmental 
Specialist 

Bureau of Reclamation 

Jackie Ferrier Biologist Imperial National Wildlife Refuge, U.S. Fish and 
Wildlife Service 

Chester Figiel Hatchery Manager Willow Beach National Fish Hatchery, U.S. Fish 
and Wildlife Service 
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Name Title Organization 

Terry Fulp Boulder Canyon Area Office 
Manager 

Bureau of Reclamation 

Glen Gould Ecologist Bureau of Reclamation 

Wayne Gustaveson Wildlife Biologist Utah Division of Wildlife Resources, Page, 
Arizona 

Murrelet Halterman Ornithologist Southern Sierra Research Station, Weldon, Kern 
Co. 

Charles Harris Wildlife Biologist Idaho Department of Fish and Game, Boise, 
Idaho 

William Hunter Research Ecologist U.S. Fish and Wildlife Service 

William Bradford Jacobson Fisheries Program Manager Arizona Game and Fish Department 

Nathan Lenon Environmental Specialist—
Biology 

Bureau of Reclamation 

Paul C. Marsh Associate Professor Department of Biology, Arizona State University, 
Tempe, Arizona 

Zane Marshall Principal Biologist Southern Nevada Water Authority 

Julie Martinez GIS Specialist Bureau of Reclamation 

Chuck McAda Fish Biologist Grand Junction, Colorado, U.S. Fish and Wildlife 
Service 

Robert McKernan Ornithologist San Bernardino Natural History Museum, 
Redlands, California 

Marty Meisler Senior Environmental 
Specialist 

The Metropolitan Water District of Southern 
California 

Chuck Minckley Fish Biologist U.S. Fish and Wildlife Service 

Wendell L. Minckley Professor Department of Zoology and Center for 
Environmental Studies, Arizona State University, 
Tempe, Arizona 

Terry Murphy Ecological Restoration Group 
Manager 

Bureau of Reclamation 

Theresa Olson Wildlife Biologist Bureau of Reclamation 

Frank Pfeifer Biologist; Project Leader for 
Vernal Field Station 

U.S. Fish and Wildlife Service, Vernal, Utah 

Fred Phillips Director Phillips Consulting 

Elizabeth Pierson Bat Biologist Berkeley, California 

Barbara Raulston Wildlife Biologist Bureau of Reclamation 

Jim Rorabaugh Biologist U.S. Fish and Wildlife Service 

Thomas Shrader Ecologist Bureau of Reclamation 

Roger Sorenson Hatchery Supervisor Arizona Game and Fish Department 

John Swett Wildlife Biologist Bureau of Reclamation 
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Name Title Organization 

Joe Szewczak Comparative Physiologist University of California White Mountain 
Research Station, Bishop, California 

Richard Tracey Wildlife Biologist University of Nevada, Reno 

Gene Trapp Professor Emeritus California State University Sacramento 

Kent Turner Chief of Natural Resources Lake Mead National Recreation Area 

Jim Warneke Fishery Program Manager Arizona Game and Fish Department 

Dennis Watt Hydrologist Bureau of Reclamation 

William Werner Aquatic Habitat Coordinator Arizona Game and Fish Department 

Don Young Assistant Area Manager Bureau of Reclamation, Yuma Area Office 

Ruben Zubia Managing Engineer Brown and Caldwell 
 1 

10.2 Peer Review Process 2 

The LCR MSCP Steering Committee commissioned two separate scientific reviews of 3 
interim conservation strategy documents during program development in 1999 and 2002.  4 
The two review processes are described below.  Both groups of reviewers were asked to 5 
focus on the technical and scientific merits of the respective documents.  Policy and 6 
political issues related to HCP development were considered outside of the expertise of 7 
the scientific panels and were not included in the review.  Also, because the documents 8 
were still in draft stage, the reviewers did not address issues regarding technical writing. 9 

10.2.1 American Institute of Biological Sciences 10 

1999 Review 11 

The first scientific review was conducted by the American Institute of Biological 12 
Sciences (AIBS) from June through October 1999.  The subject of the review was the 13 
Draft Conservation Strategy for the Lower Colorado River Multi-Species Conservation 14 
Program prepared by Ogden Environmental and Energy Services Co., Inc. (Ogden).  The 15 
objective was to review the draft Conservation Strategy for completeness and scientific 16 
merit, to aid in preparing the draft strategy for approval and endorsement by the LCR 17 
MSCP Steering Committee.  The draft Conservation Strategy was an interim product 18 
intended to detail the scientific approach and technical knowledge to be used in the 19 
subsequent development of a conservation plan. 20 

AIBS convened a six member panel comprising: 21 

Bertin W. Anderson, Ph.D. (Panel Chair):  Bertin W. Anderson is founder and President 22 
of the Revegetation and Wildlife Management Center.  His expertise lies in classifying 23 
wildlife densities associated with southwestern riparian and marsh habitat on a species-24 
by-species basis for terrestrial vertebrates, specifically birds and small mammals. 25 
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James E. Deacon, Ph.D.:  James E. Deacon is Distinguished Professor, University of 1 
Nevada Las Vegas, Department of Environmental Studies.  He specializes in the 2 
conservation of desert fishes. 3 

Laura F. Huenneke, Ph.D.:  Laura F. Huenneke is Professor and Department Chair, 4 
New Mexico State University, Department of Biology.  She has considerable expertise in 5 
assessing spatial and temporal patterns in desert community primary productivity. 6 

Robert D. Ohmart, Ph.D.:  Robert D. Ohmart is Professor of Biology, Department of 7 
Biology, Center for Environmental Studies, Arizona State University.  He focuses on 8 
biotic and abiotic factors that are important in the development of proper function 9 
conditions in western streams; the ecology of western riparian obligate vertebrate species; 10 
and studying how the impacts of major stressors to these species can be mitigated to 11 
avoid species density reductions and extirpation. 12 

Juliet C. Stromberg, Ph.D.:  Juliet C. Stromberg is Associate Professor, at the Arizona 13 
State, University, Department of Plant Biology.  She has worked extensively in the areas 14 
of riparian restoration in arid-region riparian ecosystems. 15 

Gary Voelker, Ph.D.:  Gary Voelker is Curator, University of Nevada Las Vegas, 16 
Barrick Museum of Natural History.  He has field experience in the collection of avian 17 
specimens throughout the southwest.  His research includes historical biogeography and 18 
the evolution of migration in widely distributed avian taxa. 19 

One of the key recommendations of the panel was to change the approach utilized in the 20 
LCR MSCP from a species based approach to a habitat approach.  This would entail 21 
creation of integrated habitat mosaics in areas along the river ranging from aquatic to 22 
mesquite communities. 23 

The panel briefed the Steering Committee on their review and recommendations on July 24 
12, 1999, and submitted a final report on October 28, 1999.  Key recommendations 25 
included the following: 26 

1. Employ a habitat-based, rather than species-based, approach. 27 

2. Focus on restoration and management of an integrated mosaic of habitat types, 28 
including open water, backwater, marsh, riparian, and mesquite habitats, 29 

3. Prioritize development and implementation of the conservation plan based on the 30 
following general cornerstone strategies: 31 

a. restore or rehabilitate natural ecological processes and conditions; 32 

b. protect, enhance, restore habitat and protect large blocks of habitat; 33 

c. directly manipulate biotic populations and restore natural biotic communities; 34 
and 35 

d. implement research, monitoring, and adaptive management. 36 
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10.2.2 M3 Research 2002–2003 Review 1 

The second peer review process was conducted on the Conservation Plan between 2 
November 5, 2002 and January 21, 2003.  In November 2002 M3 Research of Olathe, 3 
Colorado was requested to establish a review team and conduct a review of various LCR 4 
MSCP planning documents completed in 2002.  Dr. Lawrence Garrett, Principal 5 
investigator of M3 Research, assisted by Dr. Lawrence E. Stevens, Stevens Consulting, 6 
Flagstaff, AZ, established the team, and Dr. Garrett facilitated the review.  Three on-site 7 
meetings were conducted in Las Vegas, Nevada, to permit interaction among the LCR 8 
MSCP Steering Committee, LCR MSCP Science Review Subcommittee, LCR MSCP 9 
technical consultants, and the Science Review Team.  A final report was submitted on 10 
January 21, 2003 to document the review. 11 

The charge to the Science Review Team was to provide a review of the technical and 12 
scientific basis for the Conservation Plan as well as the provided information that 13 
supports the LCR MSCP.  Specific attention was to be given to the habitat requirements 14 
of specified focus species, the research and monitoring plan, the conservation plan, and 15 
the proposed adaptive ecosystem management process.  These areas were also addressed 16 
in responding to 20 questions posed by the LCR MSCP technical consultants and 17 
Steering Committee. 18 

The Science Review Team of 6 members was selected from a list of 18 active, 19 
interdisciplinary scientists.  Scientists were required to have working knowledge of 20 
ecosystems of the Southwest, but have no involvement with the LCR MSCP.  21 
Dr. L. David Garrett of M3 Research operated as the team leader, facilitating the science 22 
review effort and developing associated reports.  He was supported in those efforts by 23 
Dr. Lawrence E. Stevens, Principal of Stevens Consulting. 24 

The Science Review Team was comprised of the following members: 25 

L. David Garrett, Ph.D.:  David Garrett of M3 Research specializes in riparian and 26 
terrestrial restoration programs.  Dr. Garrett’s academic training is forest biology, 27 
ecosystem analysis, and economics.  He has extensive experience in Southwest riparian, 28 
riverine and watershed systems assessment and restoration. 29 

Lawrence E. Stevens, Ph.D.:  Lawrence Stevens’ academic background is in regulated 30 
river ecology, particularly riparian and plant ecology.  He was the reviewer for plant and 31 
riparian ecology studies and planned management actions.  Dr. Stevens also assisted Dr. 32 
Garrett in facilitating the review. 33 

William E. Haas:  William Haas is Principal Biologist with Varanus Biological Services 34 
Inc., San Diego.  He has conducted extensive study of birds of the Southwest and West, 35 
and is an authority on western protected species. 36 

David K. Kreamer, Ph.D.:  David Kreamer is Professor of Geoscience and past Director 37 
of the Water Resources Management Graduate Program at the University of Nevada, Las 38 
Vegas.  He has extensive expertise in flow evaluations and water quality. 39 
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Rich A. Valdez, Ph.D.:  Rich Valdez is a certified Fisheries Scientist and principal Fish 1 
Ecologist for Valdez Consulting of Logan, Utah.  He has conducted extensive systems 2 
studies of the long-lived native fishes of the Colorado River. 3 

Ellen E. Wohl, Ph.D.:  Ellen Wohl is a Professor of Hydrology at Colorado State 4 
University.  She is an expert on flow and geomorphology, and their implications to biotic 5 
communities. 6 

The Science Review Team concluded that: 7 

1. The LCR MSCP technical consultant’s approach was correct in preparing the 8 
Conservation Plan; 9 

2. Mitigation offered is reasonable and commendable; 10 

3. Data are lacking for nearly all species; therefore, there is significant weakness in the 11 
supporting science base; 12 

4. Adaptive ecosystem management is the best approach to determining solutions; 13 

5. A true MSCP is driven by an ecosystem approach and by a goal of achieving 14 
ecosystem health, but, because of the current lack of data, the LCR MSCP is more a 15 
mitigation program to avoid jeopardy;  16 

6. The LCR MSCP Steering Committee should establish clear, appropriate criteria for 17 
selecting and prioritizing ecosystem programs/species to be included; 18 

7. Front-loading the implementation phase with research and monitoring is needed to 19 
gain better insight on species needs and to test habitat restoration concepts before 20 
committing to large-scale actions; 21 

8. An adequate process is needed by which stakeholder concerns are resolved or 22 
mitigated; and 23 

9. Maintenance of broad stakeholder participation is critical to an adequate design. 24 

The LCR MSCP Steering Committee accepted the report from the Science Review Team 25 
at its February 27, 2003 meeting.  The Steering Committee agreed to accept the findings 26 
and recommendations of the report and instructed the technical consultants to incorporate 27 
them in the LCR MSCP Conservation Plan as appropriate. 28 
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Chapter 11 1 

List of Preparers 2 

11.1 LCR MSCP Preparers 3 

Name Title Organization 

Aaron, Patti Environmental Specialist—
Biology 

Bureau of Reclamation 

Addiego, Jeff Hydraulic Engineer Bureau of Reclamation 

Ahlbrandt, Ray GIS Specialist Bureau of Reclamation 

Benemelis, Perri Environmental Program Planner Arizona Department of Water Resources  

Bradshaw, Vikki Dee Environmental Resources 
Specialist 

Imperial Irrigation District 

Burke, Tom Biology Group Manager Bureau of Reclamation 

Caan, George Executive Director Colorado River Commission of Nevada 

Ellis, Bruce Supervisory Environmental 
Specialist 

Bureau of Reclamation 

Ensminger, Dale Contract and Repayment 
Specialist 

Bureau of Reclamation 

Fitzpatrick, Lesley Biologist U.S. Fish and Wildlife Service 

Fritz, Kim  Natural Resources Specialist Bureau of Indian Affairs 

Fulp, Terry Boulder Canyon Area Office 
Manager 

Bureau of Reclamation 

Gould, Glen  Ecologist Bureau of Reclamation 

Gray, Lorri Deputy Regional Director Bureau of Reclamation 

Harkins, Jayne Assistant Regional Director Bureau of Reclamation 

Harris, Chris  Environmental Program Manager Colorado River Board of California 

Herbranson, Laura  Special Assistant to the Regional 
Director 

Bureau of Reclamation 

Hine, Tom  Representative to the LCR MSCP Arizona Power Authority 

Lehr, Phillip  Environmental Programs 
Manager 

Colorado River Commission of Nevada 
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Name Title Organization 

Lopez, Gerald A. Senior Deputy Attorney General Colorado River Commission of Nevada 

Marshall, Zane  Senior Biologist Southern Nevada Water Authority 

Martinez, Julie GIS Specialist Bureau of Reclamation 

Miller, Anthony Natural Resources Technician Colorado River Commission of Nevada 

Meisler, Marty  Senior Environmental Specialist The Metropolitan Water District of Southern 
California 

Murphy, Karen Engineer The Metropolitan Water District of Southern 
California  

Murphy, Terry Ecological Restoration Group 
Manager 

Bureau of Reclamation 

Olson, Theresa Wildlife Biologist Bureau of Reclamation 

Raulston, Barbara Wildlife Biologist Bureau of Reclamation 

Remington, Michel  Supervisor, Environmental 
Compliance 

Imperial Irrigation District 

Shrader, Thomas Ecologist Bureau of Reclamation 

Simonek, Laura Manager, Environmental 
Planning Team 

Metropolitan Water District of Southern California 

Swett, John Wildlife Biologist Bureau of Reclamation 

Watt, Dennis Hydrologist Bureau of Reclamation 

Werner, William  Aquatic Habitat Coordinator Arizona Game and Fish Department 

Williams, Bruce Engineer Bureau of Reclamation 

Worthley, Fred Environmental Program Manager Colorado River Board of California 

Zimmerman, Gerald Executive Director Colorado River Board of California 

Zubia, Ruben Managing Engineer Brown and Caldwell 
 1 

11.2 Technical Consultants 2 

11.2.1 SAIC 3 

Name Title Organization 

Dungan, Mike  Botanist SAIC 

Gasdick, Alicia Project Coordinator SAIC 

Thomson, Rob  Program Manager SAIC 

Walsh, Joe GIS Specialist SAIC 
 4 
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11.2.2 Jones & Stokes 1 

Name Title Organization 

Beedy, Ted, Ph D Wildlife Biologist Jones & Stokes 

Cylinder, Paul, Ph D Principal in Charge Jones & Stokes 

Grove, Kevin Wildlife Biologist Jones & Stokes 

Hicks, Carol-Anne Publications Specialist Jones & Stokes 

Mejia, Francine Fish Biologist Jones & Stokes 

Messick, Tim Graphic Artist Jones & Stokes 

Oakes, Harry Restoration Ecologist Jones & Stokes 

Platenkamp, Gerrit, Ph. D. Ecologist Jones & Stokes 

Rawlings, Pete  Project Manager Jones & Stokes 

Rutten, Luke Geomorphologist Jones & Stokes 

Sevier, Crystal Ecologist Jones & Stokes 

Shaul, Warren Fish Biologist Jones & Stokes 

Sterling, John Wildlife Biologist Jones & Stokes 

Stoner, Kristin Project Coordinator Jones & Stokes 

Unsworth, Ellen Technical Editor Jones & Stokes 

West, Ed Wildlife Biologist Jones & Stokes 
 2 

11.2.3 Other Consultants 3 

Name Title Organization 

Davis, William Consultant EcoPlan Associates, Inc. 

Phillips, Fred Director Phillips Consulting 

Stafford, Leslie Consultant EcoPlan Associates, Inc. 
 4 



 



 
Lower Colorado River 
Multi-Species Conservation Program 
Final Habitat Conservation Plan 

 
12-1 

December 2004

J&S 00450.00

 

Chapter 12 1 

References 2 

12.1 Printed References 3 

Allan, R. C., and D. L. Roden.  1978.  Fish of Lake Mead and Lake Mohave.  (Nevada 4 
Department of Wildlife Biological Bulletin No. 7.) 5 

Anderson, B. W., and R. D. Ohmart.  1976.  Vegetation type maps of the lower Colorado 6 
River from Davis Dam to the southerly international boundary.  Final report.  7 
Boulder City, NV:  U.S. Bureau of Reclamation, Lower Colorado Region. 8 

———.  1984a.  A vegetation management study for the enhancement of wildlife along 9 
the lower Colorado River.  Final report.  Boulder City, NV:  U.S. Bureau of 10 
Reclamation, Lower Colorado Region. 11 

———.  1984b.  Lower Colorado River riparian methods of quantifying vegetation 12 
communities to prepare type maps.  Final report.  Boulder City, NV:  U.S. Bureau of 13 
Reclamation, Lower Colorado Region. 14 

———.  1985.  Habitat use by clapper rails in the LCR Valley. Condor 87:116–126. 15 

Bates, R.L. and Jackson, J.A.  1980.  Glossary of geology.  Alexandria, VA: American 16 
Geological Institute. 17 

BIO-WEST, Inc.  2002.  Razorback sucker studies on Lake Mead, Nevada and Arizona.  18 
2001-2002 Annual Report.  Contract # PR-578-6.  Las Vegas, NV: Southern Nevada 19 
Water Authority.   20 

Braden, G. and R.L. McKernan.  2002.  Unpublished Report.  Status, Distribution, and 21 
Habitat Affinities of the Southwestern Willow Flycatcher Along the Lower Colorado 22 
River: Year 7–2002.  Prepared for U.S. Bureau of Reclamation, Lower Colorado 23 
River Region.  Boulder City, Nevada. 24 

Brown, B.T.  1993.  Bell’s vireo.  In A. Poole, P. Stettenheim, and F. Gill (eds.), The 25 
Birds of North America, no. 35.  Philadelphia, PA: The Academy of Natural 26 
Sciences; Washington, DC:  The American Ornithologists’ Union. 27 

Brown, D. E. (ed.).  1994.  Biotic communities: Southwestern United States and 28 
northwestern Mexico.  Salt Lake City, UT:  University of Utah Press. 29 



  References

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Habitat Conservation Plan 

 
12-2 

December 2004

J&S 00450.00

 

Buhl, K. J., and S. J. Hamilton.  1996.  Toxicity of inorganic contaminants, individually 1 
and in environmental mixtures, to three endangered fishes (Colorado squawfish, 2 
bonytail, and razorback sucker).  Archives of Environmental Contaminants and 3 
Toxicology 30:84–92. 4 

Bulkley, R. V., C. R. Berry, R. Pimental, and T. Black.  1981.  Tolerances and 5 
preferences of Colorado River endangered fishes to selected habitat parameters.  6 
Final completion report.  (Contract no. 14-16-0008-1061.)  Logan, UT:  Utah State 7 
University, Utah Cooperative Fishery Research Unit. 8 

Bureau of Indian Affairs.  2001.  Vegetation classification for potential irrigated sites on 9 
lower Colorado Indian reservations database.  Phoenix, AZ. 10 

Bureau of Reclamation.  1976.  Lower Colorado River maps.  December. 11 

———.  1981.  Project Data Book.  Denver, CO: Government Printing Office. 12 

———.  1996.  Description and assessment of operations, maintenance, and sensitive 13 
species of the lower Colorado River:  Final biological assessment.  Prepared for U.S. 14 
Fish and Wildlife Service and Lower Colorado River Multi-Species Conservation 15 
Program.  Prepared by Lower Colorado Region.  16 

———.  1997.  Riparian (with some upland) vegetation database for the Lower 17 
Colorado River corridor.  Supplemented in 2002.  Boulder City, NV:  U.S. Bureau of 18 
Reclamation geographic information systems laboratory. 19 

———.  1999.  29th Annual Reports and 2000 Operating Plan for Colorado River System 20 
Reservoirs.  December 1. 21 

———.  2000a.  Draft biological assessment for interim surplus criteria, secretarial 22 
implementation agreements, water administration, and conservation measures on the 23 
lower Colorado River (Lake Mead to the southerly international boundary).  August 24 
15.  Boulder City, NV. 25 

———.  2000b.  Lower Colorado River Accounting System Demonstration of 26 
Technology Report for Calendar Year 1999.  October 2000. 27 

———.  2000c.  Draft Environmental Impact Statement Colorado River Interim Surplus 28 
Criteria.  2000.  Boulder City, NV: Lower Colorado Region. 29 

———.  2001a.  Lower Colorado River Accounting System (LCRAS) agricultural lands 30 
database.  Yuma, AZ. 31 

———.  2001b.  Lower Colorado River Accounting System (LCRAS) phreatophyte 32 
database.  Yuma, AZ. 33 

———.  2001c.  Backwaters and river surface effects. Boulder City, NV. 34 

———.  Unpublished Data 2004.  John Swett, Wildlife Biologist, Bureau of Reclamation 35 
Lower Colorado Resource Management Office.  Unpublished field report. 36 



  References

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Habitat Conservation Plan 

 
12-3 

December 2004

J&S 00450.00

 

Busch, D. E., and S. D. Smith.  1995.  Mechanisms associated with decline of woody 1 
species in riparian ecosystems of the southwestern U.S.  Ecological Monographs 2 
65(3):347–370. 3 

Carothers, S. W., and C. O. Minckley.  1981.  A survey of the fishes, aquatic 4 
invertebrates and aquatic plants of the Colorado River and selected tributaries from 5 
Less Ferry to Separation Rapids.  (Contract No. 7-07-30-X0026.)  Prepared for U.S. 6 
Bureau of Reclamation.  7 

CH2M Hill.  1999.  RPA provision no. 14:  Synthesis of ecological restoration concepts 8 
for the lower Colorado River.  Volumes 1 and 2.  January.  Boulder City, NV.  9 
Prepared for U.S. Bureau of Reclamation. 10 

DeLoach, C. J.  1989.  Saltcedar, a weed of western North American riparian areas:  A 11 
review of its taxonomy, biology, harmful and beneficial values, and its potential for 12 
biological control.  Volume I.  Final report.  (Contract No. 7-AG-30-04930.)  13 
Prepared for U.S. Bureau of Reclamation. 14 

DeLoach, C. J., R. I. Carruthers, J. E. Lovich, T. L. Dudley, and S. D. Smith.  2000.  15 
Ecological interactions in the biological control of saltcedar (Tamarix spp.) in the 16 
United States:  Toward a new understanding.  Pages 819–873 in N. R. Spencer (ed.), 17 
Proceedings of the X International Symposium on Biological Control of Weeds.  18 
Available:  <http://www.werc.usgs.gov/cc/weed.htm.> 19 

Desert Tortoise Conservation Team.  1991.  Compensation for desert tortoise.  20 
Unpublished report to the Desert Tortoise Management Oversight Group. 21 

Desert Tortoise Council.  1994.  Guidelines for handling desert tortoises during 22 
construction projects.  July.  Edward J LaRue, Jr., editor.  Prepared for U.S. Fish and 23 
Wildlife Service, Bureau of Land Management, California Department of Fish and 24 
Game, Nevada Department of Wildlife, Arizona Game and Fish Department, and 25 
Utah Division of Wildlife Resources.  San Bernardino, CA. 26 

Dill, W. A.  1944.  The fishery of the lower Colorado River.  California Fish and Game 27 
30:109–211. 28 

Eddleman, W. R., and C. J. Conway.  1998.  Clapper rail.  In A. Poole and F. Gill (eds.), 29 
The Birds of North America, no. 340.  Philadelphia, PA:  The Academy of Natural 30 
Sciences; Washington, DC:  The American Ornithologists’ Union. 31 

Eddleman, W. R., R. E. Flores, and M. L. Legare.  1994.  Black rail.  In A. Poole and F. 32 
Gill (eds.), The Birds of North America, no. 123.  Philadelphia, PA:  The Academy of 33 
Natural Sciences; Washington, DC:  The American Ornithologists’ Union. 34 

Edwards, H. H., and G. D. Schnell.  2000.  Gila woodpecker.  In A. Poole and F. Gill 35 
(eds.), The Birds of North America, no. 532.  Philadelphia, PA:  The Academy of 36 
Natural Sciences; Washington, DC:  The American Ornithologists’ Union. 37 

Flat-tailed Horned Lizard Interagency Coordinating Committee.  2003.  Flat-tailed 38 
horned lizard rangewide management strategy.  2003 Revision. 39 



  References

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Habitat Conservation Plan 

 
12-4 

December 2004

J&S 00450.00

 

Gaines, D.  1974.  Review of the status of the yellow-billed cuckoo in California:  1 
Sacramento Valley populations.  Condor 76:204–209. 2 

Garrett, K., and J. Dunn.  1981.  Birds of southern California:  Status and distribution.  3 
Los Angeles, CA:  The Artisan Press. 4 

Genoways, H. H., and J. H. Brown (eds.).  1993.  Biology of the Heteromyidae.  (The 5 
American Society of Mammologists, Special Publication No. 10.) 6 

GEO/Graphics, Inc.  2000.  Lower Colorado River backwaters mapping—Davis Dam to 7 
Laguna Dam.  June 15.  Prepared for U.S. Bureau of Reclamation.  8 

Gilman, M.F.  1915. Woodpecker of the Arizona lowlands.  Condor 17:151–163. 9 

Grinnell, J.  1914.  An account of the mammals and birds of the lower Colorado Valley 10 
with special reference to the distributional problems presented.  University of 11 
California Publications in Zoology 12(4):51–294. 12 

Gurtin, S. D., and R. H. Bradford.  2000.  Habitat use and associated habitat 13 
characteristics used by hatchery-reared adult razorback suckers implanted with 14 
ultra-sonic transmitters and released into the lower Imperial Division, Colorado 15 
River.  (Cooperative Agreement No. 99-FG35-0005.)  Submitted to U.S. Bureau of 16 
Reclamation, Yuma Projects Office.  Submitted by Arizona Game and Fish 17 
Department.   18 

Hall, E. R.  1946.  Mammals of Nevada.  Las Vegas, NV:  University of Nevada Press. 19 

Haug, E. A., B. A. Millsap, and M. S. Martell.  1993.  Burrowing owl (Speotyto 20 
cunicularia).  In A. Poole and F. Gill (eds.), The Birds of North America, no. 61.  21 
Philadelphia, PA:  The Academy of Natural Sciences; Washington, DC:  The 22 
American Ornithologists’ Union. 23 

Henry, S. G. and F. R. Gehlbach.  1999.  Elf owl.  In A. Poole and F. Gill (eds.), The 24 
Birds of North America, no. 413.  Philadelphia, PA:  The Academy of Natural 25 
Sciences; Washington, DC:  The American Ornithologists’ Union. 26 

Holden, P. B., R. D. Hugle, L. Crist, S. B. Chanson, and W. J. Masslich.  1986.  27 
Development of a fish and wildlife classification system for backwaters along the 28 
lower Colorado River.  Prepared for U.S. Bureau of Reclamation.  Prepared by 29 
Biowest Incorporated. 30 

Holland, R. F.  1986.  Preliminary descriptions of the terrestrial natural communities of 31 
California.  Sacramento, CA:  California Department of Fish and Game. 32 

Holling, C.S. 1978.  Adaptive environmental assessment and management.  London: John 33 
Wiley.   34 

Inter-Agency Team.  1999.  LCR MSCP draft conservation area analysis.  Unpublished 35 
draft.  November 30. Boulder City, NV. 36 



  References

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Habitat Conservation Plan 

 
12-5 

December 2004

J&S 00450.00

 

———.  2000a.  LCR MSCP conservation opportunity area analyses—phase 1 summary 1 
and synthesis.  Unpublished draft.  March 1.  Boulder City, NV. 2 

———.  2000b.  Draft Palo Verde division conservation opportunities. Unpublished 3 
draft.  March 29.  Boulder City, NV. 4 

———.  2000c.  Upper Cibola conservation opportunity area.  Unpublished draft.  5 
April 10.  Boulder City, NV. 6 

Ives, J. C. 1861.  Report upon the Colorado River of the west.  Explored in 1857 and 7 
1858 by Lieutenant Joseph C. Ives, Corps of Topographical Engineers, under the 8 
direction of the Office of Explorations and Surveys, A. A. Humphreys, Captain 9 
Topographical Engineers in charge.  By the order of the Secretary of War, 36th 10 
Cong., 1st Sess., House Exec. Doc. No. 90, GPO.  Washington, DC. 11 

Jameson, E. W., and H. J. Peeters.  1988.  California mammals.  Berkeley, CA:  12 
University of California Press. 13 

Jonez, A., and R. C. Sumner.  1954.  Lakes Mead and Mohave investigations:  A 14 
comparative study of an established reservoir as related to a newly created 15 
impoundment.  (Federal Aid to Fisheries Restoration Project Completion Report, F-1-16 
R, 1-186.)  Reno, NV:  Nevada Game and Fish Commission. 17 

Kershner, J.L.  1997.  Monitoring and adaptive management.  In J.E. Williams, C.A. 18 
Wood, and M.P. Dombeck (eds.), Watershed restoration: principles and practices 19 
(pg. 125).  Bethesda, MD: American Fisheries Society. 20 

Langhorst, D. R., and P. C. Marsh.  1986.  Early life history of razorback sucker in Lake 21 
Mohave.  Final report.  Tempe, AZ:  Arizona State University.  Prepared for U.S. 22 
Bureau of Reclamation.   23 

LaRivers, I.  1962.  Fishes and fisheries of Nevada.  Carson City, NV:  Nevada Fish and 24 
Game Commission. 25 

LaRue, E. C.  1916.  Colorado River and its utilization.  U.S. Department of the Interior 26 
Geological Survey. 27 

Lingenfelter, R. E.  1978.  Steamboats on the Colorado River, 1852–1916.  Tucson, AZ:  28 
University of Arizona Press. 29 

Longwell, C.R., R.F. Flint, and J.E. Sanders.  1969.  Physical geology, p.163–164.  New 30 
York, NY:  John Wiley & Sons, Inc. 31 

Lovich, J. E.  2000.  Tamarix ramosissima Lebed, Tamarix chinensis, Tamarix gallica, 32 
Tamarix parviflora.  Pages 312–317 in C. C. Bossard, J. M. Randall, and M. C. 33 
Hoshovsky (eds.), Invasive Plants of California’s Wildlands.  Berkeley, CA:  34 
University of California Press. 35 



  References

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Habitat Conservation Plan 

 
12-6 

December 2004

J&S 00450.00

 

Lower Colorado Region State-Federal Interagency Group for the Pacific Southwest 1 
Interagency Committee.  1971.  Irrigation and drainage.  Appendix X in Lower 2 
Colorado region Comprehensive Framework Study. 3 

Lower Colorado River Multi-Species Conservation Program.  2004.  Lower Colorado 4 
River Multi-Species Conservation Program, Volume I:  Final Programmatic 5 
Environmental Impact Statement/Environmental Impact Report.  DOI Control No. 6 
FES 04 47; California State Clearinghouse No. 1999061029; Metropolitan Report 7 
No. 1226.  Prepared by U.S. Department of the Interior Bureau of Reclamation, U.S. 8 
Fish and Wildlife Service, and The Metropolitan Water District of Southern 9 
California.  December.  Santa Barbara, CA. 10 

Lower Colorado River Multi-Species Conservation Program.  2004.  Lower Colorado 11 
River Multi-Species Conservation Program, Volume III:  Biological Assessment.  12 
Final.  December 17.  (J&S 00450.00.)  Sacramento, CA. 13 

Lower Colorado River Multi-Species Conservation Program.  2004.  Lower Colorado 14 
River Multi-Species Conservation Program, Volume IV:  Appendices to Volumes I–15 
III and V.  Final.  December 17.  (J&S 00450.00.)  Sacramento, CA. 16 

Lower Colorado River Multi-Species Conservation Program.  2004.  Lower Colorado 17 
River Multi-Species Conservation Program, Volume V:  Responses to Comments on 18 
LCR MSCP Volumes I-IV.  December.  (SAIC.)  Santa Barbara, CA. 19 

McKernan, R. L.  1997.  Status, distribution, and habitat affinities of the southwestern 20 
willow flycatcher along the lower Colorado River:  Year 1—1996.  Prepared for U.S. 21 
Bureau of Reclamation, Lower Colorado River Region, Boulder City, NV, and U.S. 22 
Fish and Wildlife Service, Carlsbad Field Office, Carlsbad, CA. 23 

McKernan, R. L., and G. Braden.  1998.  Status, distribution, and habitat affinities of the 24 
southwestern willow flycatcher along the LCR:  Year 2—1998.  Prepared for U.S. 25 
Bureau of Reclamation, Lower Colorado River Region, Boulder City, NV, and U.S. 26 
Fish and Wildlife Service, Carlsbad Field Office, Carlsbad, CA. 27 

McKernan, R. L., and G. Braden.  2002.  Status, distribution, and habitat affinities of the 28 
southwestern willow flycatcher along the lower Colorado River:  Year 6—2001.  29 
May.  Prepared for U.S. Bureau of Reclamation, Lower Colorado Region, Boulder 30 
City, NV; and U.S. Fish and Wildlife Service, Carlsbad Field Office, Carlsbad, CA, 31 
and Reno Office, Reno, NV. 32 

McMinn, H. E.  1939.  An illustrated manual of California shrubs.  Berkeley, CA:  33 
University of California Press. 34 

Mearns, E. A.  1907.  Mammals of the Mexican boundary of the United States:  A 35 
descriptive catalogue of the species of mammals occurring in that region; with a 36 
general summary of the natural history, and a list of trees.  (U.S. National Museum 37 
Bulletin No. 56.) 38 

Minckley, W. L.  1973.  The fishes of Arizona.  Phoenix, AZ:  Arizona Game and Fish 39 
Department. 40 



  References

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Habitat Conservation Plan 

 
12-7 

December 2004

J&S 00450.00

 

———.  1979.  Aquatic habitats and fishes of the lower Colorado River, Southwestern 1 
United States.  Final report.  (Contract 14-06-300-2529.)  Tempe, AZ:  Arizona State 2 
University.  Prepared for U.S. Bureau of Reclamation.   3 

Minckley, W. L., and D. E. Brown.  1982.  Wetlands.  Pages 223–279 in D. E. Brown 4 
(ed.), Biotic Communities of the American Southwest—United States and Mexico.  5 
Desert Plants 4(1-4). 6 

National Park Service.  1999.  Report on 1997 surveys for sticky buckwheat, Eriogonum 7 
viscidulum, in Lake Mead National Recreation Area.  Prepared by Elizabeth Powell. 8 

Nevada Division of Water Planning.  1996.  Water words dictionary: a compilation of 9 
technical water, water quality, environmental, and water-related terms.  Seventh 10 
edition.  Carson City, NV: Nevada Division of Water Planning, Department of 11 
Conservation and Natural Resources. 12 

Niles, W. E., J. S. Holland, P. J. Leary, and F. J. Landau.  1997.  Survey of special status 13 
plants in the eastern Mojave Desert.  Las Vegas, NV:  University of Nevada, 14 
Department of Biological Sciences. 15 

Niles, W. E., P. J. Leary, J. S. Holland, and F. H. Landau.  1995.  Occurrence and 16 
distribution of Astragalus geyeri var. triquetrus (three-cornered milk-vetch) and 17 
Eriogonum viscidulum (sticky buckwheat) in Lake Mead National Recreation Area 18 
and adjacent regions of Nevada and Arizona.  Prepared for National Park Service, 19 
Lake Mead National Recreation Area, Boulder City, NV. 20 

Nilsen, T. N., Sharifis, R. M., Sharifis, P.W., Jarrell, W. M., and Virginia, R. A.  1983.  21 
Diurnal and seasonal water relations of the desert phreatophyte Prosopis glandulosa 22 
(honey mesquite) in the Sonoran Desert of California.  Ecology.  64(6):1381–1393. 23 

Ogden Environmental and Energy Services Co, Inc.  1998.  Lower Colorado River multi-24 
species conservation program proposed vegetation classification.  Prepared for 25 
Lower Colorado River Multi-Species Conservation Program Biology Subcommittee. 26 

———.  1999.  Draft conservation strategy for the Lower Colorado River MSCP.  May.  27 
San Diego, CA.  Prepared for Lower Colorado River MSCP Steering Committee. 28 

Ohmart, R. D.  1982.  Past and present biotic communities of the lower Colorado River 29 
mainstem and tributaries:  Volume 1, Davis Dam to Mexican border.  Prepared for 30 
U.S. Bureau of Reclamation. 31 

Ohmart, R. D., B. W., Anderson, and W. C. Hunter.  1988.  The ecology of the lower 32 
Colorado River from Davis Dam to the Mexico-United States international 33 
boundary:  A community profile.  (Biological Report 85[7.19].)  U.S. Fish and 34 
Wildlife Service. 35 

Ohmart, R. D., W. O. Deason, and S. J. Freeland.  1975.  Dynamics of marshland 36 
formation and succession along the Lower Colorado River and their importance and 37 
management problems as related to wildlife in the arid southwest.  Transactions of 38 
the 40th North American Wildlife and Natural Resources Conference 1975:240–251. 39 



  References

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Habitat Conservation Plan 

 
12-8 

December 2004

J&S 00450.00

 

Pacey, C. A., and P. C. Marsh.  1998.  Resource use by native and non-native fishes of the 1 
lower Colorado River:  Literature review, summary and assessment of relative roles 2 
of biotic and abiotic factors in management of an imperiled indigenous ichthyofauna.  3 
Final report.  (Agreement No. 7-MT-30-R0012.)  Submitted to U.S. Bureau of 4 
Reclamation.  Submitted by W. L. Minckley. 5 

Paradzick, C. E., R. F. Davidson, J. W. Rourke, M. W. Sumner, A. M. Wartell, and T. T. 6 
McCarthey.  2000.  Southwestern willow flycatcher 1999 survey and nest monitoring 7 
report.  (Technical Report 151.)  Phoenix, AZ:  Arizona Game and Fish Department, 8 
Nongame and Endangered Wildlife Program. 9 

Pimentel, R., and R. V. Bulkley.  1983.  Concentrations of total dissolved solids preferred 10 
or avoided by endangered Colorado River fishes.  Transactions of the American 11 
Fisheries Society 112:595–600. 12 

Raleigh, R.F., T. Hickman, R.C. Solomon, and P.C. Nelson.  1984. Habitat suitability 13 
information: rainbow trout. (FWS/OBS-82/10.60.)  U.S. Fish and Wildlife Service. 14 

Reed, P. B., Jr.  1988.  National list of plant species that occur in wetlands:  1988 15 
national summary.  (Biological Report 88[24].)  Washington, DC:  U.S. Fish and 16 
Wildlife Service. 17 

Richter, H.E.  1993.  Development of a conceptual model for floodplain restoration in a 18 
desert riparian system.  Arid Lands Newsletter 32:13–17. 19 

Riparian Habitat Joint Venture.  2000.  The riparian bird conservation plan: a strategy 20 
for reversing the decline of riparian associated birds in California. (Version 1.0.) 21 
Point Reyes, CA: California Partners in Flight.  22 

Robinson, W. D.  1996.  Summer tanager (Piranga rubra).  In A. Poole and F. Gill (eds.), 23 
The Birds of North America, no. 248.  Philadelphia, PA:  The Academy of Natural 24 
Sciences; Washington, DC:  The American Ornithologists’ Union. 25 

Rosenberg, K. V., R. D. Ohmart, W. C. Hunter, and B. W. Anderson.  1991.  The birds of 26 
the lower Colorado River.  Tucson, AZ:  University of Arizona Press. 27 

Rowlands, P. G., J. Willoughby, and C. Rutherford.  1995.  Floristics of the California 28 
Desert conservation area.  Pages 213–270 in J. Latting and P. G. Rowlands (eds.), 29 
The California Desert:  An Introduction to Natural Resources and Man’s Impact, 30 
Volume I.  Riverside, CA:  University of California, Riverside Press. 31 

SAIC/Jones & Stokes.  2001.  Conservation area design concepts.  Unpublished report.  32 
Sacramento, CA. 33 

Salas, D. E., J. R. Carlson, B. E. Ralston, and K. R. Blaney.  1996.  Riparian vegetation 34 
mapping of the lower Colorado River from the Davis Dam to the international 35 
border.  June.  Denver, CO. 36 

Sawyer, J. O., and T. Keeler-Wolf.  1995.  A manual of California vegetation.  37 
Sacramento, CA:  California Native Plant Society. 38 



  References

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Habitat Conservation Plan 

 
12-9 

December 2004

J&S 00450.00

 

Smith, M. T.  1972.  The Colorado River:  Its history in the lower Canyon area.  PhD 1 
dissertation.  Brigham Young University.  Provo, UT. 2 

Sogge, M. K., T. J. Tibbitts, and J. R. Peterson.  1997a.  Status and breeding ecology of 3 
the southwestern willow flycatcher in the Grand Canyon.  Western Birds 28:142–157. 4 

Sogge, M.K., R.M. Marshall, S.J. Sferra and T.J. Tibbitts.  1997b.  A southwestern willow 5 
flycatcher natural history summary and survey protocol.  National Park Service 6 
Technical Report NPS/NAUCPRS/NRTR-97/12. 7 

Spencer, J. A., S. J. Sferra, T. C. Corman, J. W. Rourke, and M. W. Sumner.  1996.  8 
Arizona Partners in Flight 1995 southwestern willow flycatcher survey.  (Nongame 9 
Technical Report 97.)  Phoenix, AZ:  Arizona Game and Fish Department. 10 

Stromberg, J. C.  1993a.  “Riparian Mesquite Forest: A Review of Their Ecology, Treats, 11 
and Recovery Potential”.  Journal of the Arizona-Nevada Academy of Science 12 
27:111–124. 13 

Stromberg, J. C.  1993b.  Fremont cottonwood-Goodding willow riparian forests: a 14 
review of their ecology, threats, and recovery potential. Journal of the Arizona-15 
Nevada Academy of Science 26(3):97–110. 16 

Stromberg, J.C., D.T. Patten, and B. D. Richter.  1991.  Flood flows and dynamics of 17 
Sonoran riparian forests.  Rivers 2(3):221–235. 18 

Stromberg, J.C., J.A. Tress, S.D. Wilkins, and S. Clark.  1992.  Response of Velvet 19 
Mesquite to Groundwater Decline.  Journal of Arid Environments 23:45–58. 20 

Stromberg, J.C., R. Tiller, and B. Richter.  1996.  Effects of groundwater decline on 21 
riparian vegetation of semiarid regions: the San Pedro, Arizona.  Ecological 22 
Applications 6(1):113–131. 23 

SWCA Environnemental Consultants.  2000.  Lower Colorado River multi-species 24 
conservation program conservation strategy.  Preliminary draft.  May.  Salt Lake 25 
City, UT.  Submitted to Lower Colorado River Multi-Species Conservation Program 26 
Steering Committee.   27 

Tecklin, J.  1999.  Distribution and abundance of the California black rail (Laterallus 28 
jamaicensis coturniculus) in the Sacramento Valley region with accounts of ecology 29 
and call behavior of the subspecies.  Draft report. (Contracts FG6154WM and 30 
FG6154-1WM.) Prepared for the California Department of Fish and Game, 31 
Sacramento, CA. 32 

Turner, R. M., and M. M. Karpiscak.  1980.  Recent vegetational changes along the 33 
Colorado River between Glen Canyon Dam and Lake Mead, Arizona.  (U.S. 34 
Geological Survey Professional Paper 1132.)  35 

Twichell, D.C. and M.J. Rudin.  1999.  Surficial geology and distribution of post-36 
impoundment sediment of the western part of lake mead based on a sidescan sonar 37 
and high-resolution seismic-reflection survey.  Based on U.S. Geological Survey 38 



  References

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Habitat Conservation Plan 

 
12-10 

December 2004

J&S 00450.00

 

Open-File Report 99-581.  Available: <http://pubs.usgs.gov/of/of99-581/>.  1 
Accessed: August 14, 2003. 2 

U.S. Fish and Wildlife Service.  1983.  Yuma clapper rail recovery plan.  Albuquerque, 3 
NM. 4 

———.  1990a.  Bonytail chub recovery plan.  Denver, CO. 5 

———.  1992.  Field survey protocol for any federal action that may occur within the 6 
range of the desert tortoise. 7 

———.  1997.  Biological and conference opinion on the lower Colorado River 8 
operations and maintenance—Lake Mead to southerly international boundary. 9 
Albuquerque, NM.   10 

———.  1999.  Partners In Flight 1998-1999 WatchList. May. 11 

———.  2001.  Biological opinion for interim surplus criteria, secretarial 12 
implementation agreements, and conservation measures on the lower Colorado 13 
River, Lake Mead to the southerly international boundary; Arizona, California and 14 
Nevada.  Phoenix, AZ. 15 

———.  2002a.  Reinitiation of Formal Section 7 Consultation on     Lower Colorado 16 
River Operations and Maintenance-Lake Mead to Southerly     International 17 
Boundary, Arizona, California, and Nevada. April 30.  Phoenix, AZ. 18 

———. 2002b. Final recovery plan for the southwestern willow flycatcher (Empidonax 19 
traillii extimus). Albuquerque, NM: Region 2. 20 

———.  2002c.  Bonytail (Gila elegans) recovery goals: amendment and supplement to 21 
the bonytail chub recovery plan.  Denver, CO:  Mountain-Prairie Region (6).  22 

———. 2002d. Humpback chub (Gila cypha) recovery goals: amendment and 23 
supplement to the humpback chub recovery plan. Denver, CO:  Mountain-Prairie 24 
Region (6). 25 

———.  2002e.  Razorback sucker (Xyrauchen texanus) recovery goals: amendment and 26 
supplement to the razorback sucker recovery plan.  Denver, CO:  Mountain-Prairie 27 
Region (6).  28 

U.S. Fish and Wildlife Service/National Marine Fisheries Service.  1996.  Endangered 29 
Species Habitat Conservation Planning Handbook.  November.  Washington, DC. 30 

U.S. Geological Survey.  1973.  Surface water supply of the United States—Part 9, 31 
Colorado riverbasin.  (U.S. Geological Survey Water Supply Paper 3:1–634.) 32 

Vanicek, C. C.  1967.  Ecological studies of native Green River fishes below Flaming 33 
Gorge Dam, 1964–1966.  Ph.D. dissertation. Utah State University, Logan, UT. 34 



  References

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Habitat Conservation Plan 

 
12-11 

December 2004

J&S 00450.00

 

Walters, C.  1986.  Adaptive management of renewable resources.  New York, NY:  1 
MacMillan. 2 

Water Education Foundation.  2001.  The layperson’s guide to the Colorado River.  3 
Updated 2001.  Sacramento, CA. 4 

Welker, T. L. and P. B. Holden.  2004.  Razorback sucker studies on Lake Mead, Nevada 5 
and Arizona: 2003-2004 Annual Report (PR-578-8). Prepared for Southern Nevada 6 
Water Authority, Department of Resources, Las Vegas, NV. 7 

Wilbur, R. L., and N. Ely.  1948.  The Hoover Dam documents.  Washington, DC:  U.S. 8 
Government Printing Office.  80th Congress, 2nd Session, House Document No. 717.  9 

Wolf, B. O., and S. L. Jones.  2000.  Vermilion flycatcher (Pyrocephalus rubinus).  In A. 10 
Poole and F. Gill (eds.), The Birds of North America, no. 484.  Philadelphia, PA:  The 11 
Academy of Natural Sciences; Washington, DC:  The American Ornithologists’ 12 
Union. 13 

Yong, W. and D. M. Finch.  2002.  Stopover Ecology of Landbirds Migrating along the 14 
Middle Rio Grande in Spring and Fall.  Gen. Tech. Rep. RMRS-GTR-99. Ogden, 15 
UT: U.S. Department of Agriculture, Forest Service, Rocky Mountain Research 16 
Station. 52 p. 17 

Younker, G. L., and C. W. Anderson.  1986.  Mapping methods and vegetation changes 18 
along the lower Colorado River between Davis Dam and the border with Mexico.  19 
Final report.  Prepared for U.S. Bureau of Reclamation, Lower Colorado River 20 
Region, Boulder City, NV.  21 

12.2 Personal Communications 22 

Gould, Glen.  Natural Resource Specialist.  Bureau of Reclamation, Boulder City, NV.  23 
July 28, 2003—email. 24 

Halterman, Murrelet.  Ornithologist.  Southern Sierra Research Station, Weldon, CA.  25 
May 25 and May 30, 2001—meetings. 26 

Johnson, Bob.  Regional Director.  USBR Lower Colorado Region, Boulder City, NV.  27 
March 29, 2002—letter requesting reinitiation of formal Section 7 consultation sent 28 
to David L. Harlow, Field Supervisor, USFWS Ecological Services Field Office, 29 
Phoenix, AZ. 30 

Werner, William.  Aquatic Habitat Coordinator.  Arizona Game and Fish Department, 31 
Phoenix, AZ.  September 16, 2003—email about current wildland firefighting and 32 
law enforcement staffing levels in and around the LCR MSCP planning area. 33 



 



Exhibit A 
Draft Final Funding and Management Agreement 



 



Draft Final FMA 11/22/04 
 1

 
Draft Final 

11/22/04 
 

 
 
 

 
LOWER COLORADO RIVER 

MULTI-SPECIES CONSERVATION PROGRAM 
 
 
 

FUNDING AND MANAGEMENT AGREEMENT 
 
 
 
 

(date to be inserted) 
 
 
 
 
 



Draft Final FMA 11/22/04 
 2

LOWER COLORADO RIVER 
MULTI-SPECIES CONSERVATION PROGRAM 

 
FUNDING AND MANAGEMENT AGREEMENT 

 
 
TABLE OF CONTENTS 
 
 
1. PARTIES ....................................................................................................... 5 
 
2. RECITALS .................................................................................................... 6 
 
A. Purposes ......................................................................................................... 6 
B. Memorandum of Understanding.................................................................... 6 

C. Memorandum of Agreement.......................................................................... 6 
D. LCR MSCP Agreement ................................................................................. 7 
E. Joint Participation Agreement........................................................................ 7 
F. Cost Sharing Agreement ................................................................................ 7 
G. Completion and Approval............................................................................... 8 

 
3. DEFINITIONS............................................................................................... 8 
 
4. PRIORITY OF PROGRAM DOCUMENTS .............................................. 12 
 
5. PREVIOUS AGREEMENTS SUPERSEDED............................................ 12 
 
6. EFFECTIVE DATE AND TERM............................................................... 12 
 

6.1 Effective Date .............................................................................................. 12 
6.2 Term of Agreement...................................................................................... 13 

 
7. MANAGEMENT AND IMPLEMENTATION .......................................... 13 
 

7.1 Management—In General............................................................................ 13 
7.2 Management by Reclamation ...................................................................... 13 

7.2.1 Program Manager...................................................................................... 13 
7.2.2 Duties of Program Manager...................................................................... 13 

 
7.3 Steering Committee ..................................................................................... 14 

 
7.3.1 Established ................................................................................................ 14 
7.3.2 Additional Members ................................................................................. 16 
7.3.3 Application for Membership..................................................................... 17 
7.3.4 Suspension or Termination ....................................................................... 17 
7.3.5 Reinstatement............................................................................................ 17 



Draft Final FMA 11/22/04 
 3

7.3.6 Voting Representative............................................................................... 18 
7.3.7 First Meeting of the Steering Committee and Adoption of     By-Laws... 18 
7.3.8 Chair and Vice-Chair ................................................................................ 18 
7.3.9 Meetings of the Steering Committee ........................................................ 18 
7.3.10 Quorum ..................................................................................................... 19 
7.3.11 Role of Steering Committee...................................................................... 19 
7.3.12 Review by Steering Committee ................................................................ 20 
7.3.13 Consensus ................................................................................................. 20 
7.3.14 Existence of Dispute ................................................................................. 21 
7.3.15 Resolution of Disputes.............................................................................. 22 
7.3.16 Reasonable Access.................................................................................... 23 

7.4 Program Implementation Report, Work Plan, and Budget .......................... 23 
7.4.1 Implementation Report, Work Plan, and Budget...................................... 23 
7.4.2 Service Review ......................................................................................... 24 
7.4.3 Report by Service...................................................................................... 25 
7.4.4 Response by Program Manager ................................................................ 25 

7.5 Management of Funds.................................................................................. 25 
7.5.1 Accounts ................................................................................................... 25 
7.5.2 Rights in Program Account....................................................................... 26 
7.5.3 The Share of a Permittee........................................................................... 26 
7.5.4 Reports to Steering Committee................................................................. 26 
7.5.5 Right to Inspect and Audit ........................................................................ 27 
7.5.6 Final Accounting....................................................................................... 27 
7.5.7 Return of Funds......................................................................................... 27 

 
8. COST SHARES AND FINANCING .......................................................... 28 
 

8.1 Total Cost..................................................................................................... 28 
8.1.1 Inflation Adjustments................................................................................ 28 

8.2 Federal Cost Share ....................................................................................... 28 
8.3 Non-Federal Cost Share............................................................................... 28 
8.4 Payment Mechanisms and Terms ................................................................ 29 
8.5 Cost Share Assurances................................................................................. 29 
8.6 2001 Biological Opinion.............................................................................. 29 
8.7 Additional Cost Sharing Issues.................................................................... 30 

8.7.1 Budget Requests........................................................................................... 30 
8.7.2 Contributions to Non-Federal Cost Share................................................. 30 
8.7.3 Other Contributors .................................................................................... 30 
8.7.4 In-Kind Goods and Services ..................................................................... 30 

 
9. ASSURANCES AND COMMITTMENTS ................................................ 31 
 

9.1 In General..................................................................................................... 31 
9.2 Implementation Assistance .......................................................................... 31 
9.3 Participation on LCR MSCP Committees ................................................... 31 
9.4 Each Party Responsible................................................................................ 31 



Draft Final FMA 11/22/04 
 4

9.5 Authority ...................................................................................................... 31 
9.6 Proper Implementation................................................................................. 31 
9.7 Coordination Requirements for Potential Changes in Operations............... 32 
9.8 No Costs Passed Through ............................................................................ 32 
9.9 Potential Increased Cost of Implementation of the LCR MSCP ................. 32 

 
10. REMEDIES AND ENFORCEMENT ......................................................... 33 
 

10.1 In General..................................................................................................... 33 
10.2 Enforcement of Agreement and Remedies for Breach ................................ 33 
10.3 No Monetary Damages, Effect of Agreement on Pre-Existing Liabilities, 

and Enforcement Authority of the Service .................................................. 33 
10.3.1 No Monetary Damages ............................................................................. 33 
10.3.2 Retention of Liability................................................................................ 33 
10.3.3 Landowner Liability.................................................................................. 34 
10.3.4 Enforcement Authority of the Service ...................................................... 34 

 
11. MISCELLANEOUS PROVISIONS............................................................ 34 
 

11.1  Response Times ........................................................................................... 34 
11.2 No Partnership ............................................................................................. 34 
11.3 Nullification of Agreement .......................................................................... 34 
11.4  Notices ......................................................................................................... 34 
11.5 Preparation By All Parties ........................................................................... 35 
11.6  Applicable Law............................................................................................ 35 
11.7  Assignment or Transfer................................................................................ 35 
11.8  Attorneys’ Fees ............................................................................................ 35 
11.9  Elected Officials Not to Benefit................................................................... 35 
11.10  Availability of Funds ................................................................................... 36 
11.11  Duplicate Originals ...................................................................................... 36 
11.12  No Third Party Beneficiaries ....................................................................... 36 
11.13  Severability .................................................................................................. 36 
11.14  Headings ...................................................................................................... 37 
11.15  Further Instruments...................................................................................... 37 
11.16  Force Majeure .............................................................................................. 37 
11.17  No Waiver.................................................................................................... 37 
11.18  No Admission .............................................................................................. 37 
11.19  Faxed Signatures.......................................................................................... 38 
11.20  Amendment to Funding and Management Agreement ................................ 38 

 
 



Draft Final FMA 11/22/04 
 5

LOWER COLORADO RIVER 

MULTI-SPECIES CONSERVATION PROGRAM 
 

FUNDING AND MANAGEMENT AGREEMENT 

1. PARTIES 

This Lower Colorado River Multi-Species Conservation Program (LCR MSCP) 

Funding and Management Agreement (Agreement) is made and entered into by and 

among the following Parties:  

Arizona Parties:  The Arizona Department of Water Resources, the Arizona 

Game and Fish Commission, the Arizona Power Authority, the Central Arizona Water 

Conservation District, the Yuma Mesa Irrigation and Drainage District, the Yuma 

Irrigation District, the North Gila Valley Irrigation and Drainage District, the Wellton-

Mohawk Irrigation and Drainage District, the Yuma County Water Users Association, the 

Salt River Project Agricultural Improvement and Power District, and the Mohave County 

Water Authority; 

California Parties:  The Coachella Valley Water District, the Colorado River 

Board of California, the Imperial Irrigation District, the Palo Verde Irrigation District, the 

San Diego County Water Authority, the Southern California Public Power Authority, 

Bard Irrigation District, California Department of Fish and Game, and The Metropolitan 

Water District of Southern California; 

Federal Parties: The Bureau of Reclamation (Reclamation), the United 

States Fish and Wildlife Service (Service), the National Park Service (NPS), the Bureau 

of Indian Affairs (BIA), and the Bureau of Land Management (BLM), and the Western 

Area Power Administration (Western). 

Nevada Parties: The Colorado River Commission of Nevada, the Nevada 

Department of Wildlife, Basic Water Company, and the Southern Nevada Water 

Authority. 
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2. RECITALS

A. Purposes 

The Lower Colorado River Multi-Species Conservation Program is a cooperative 

effort between Federal and non-federal entities whose purposes are to: 

• conserve habitat and work toward the recovery of threatened and 

endangered species, as well as reduce the likelihood of additional 

species being listed; 

• accommodate present water diversions and power production and 

optimize opportunities for future water and power development, to the 

extent consistent with the law; and 

• provide the basis for incidental take authorizations. 

 

B. Memorandum of Understanding 

In November 1994, the United States, through the U.S. Department of the 

Interior; the Arizona Department of Water Resources and the Arizona Game and Fish 

Commission; the Colorado River Board of California and the California Department of 

Fish and Game; and the Colorado River Commission of Nevada, and the Division of 

Wildlife of the Nevada State Department of Conservation and Natural Resources entered 

into a Memorandum of Understanding to create a forum for the consideration of all 

matters related to the effects of water and power resources development, management, 

operations, maintenance and replacement, and activities to offset those effects, to 

endangered, threatened, and candidate species within the historic floodplain of the 

mainstream of the Colorado River and from the full pool elevation of affected reservoirs 

(Lakes Mead, Mohave, and Havasu) downstream to the Southerly International Boundary 

with Mexico. 

C. Memorandum of Agreement 

On August 2, 1995, the parties to the Memorandum of Understanding entered into 

a Memorandum of Agreement for Development of a Lower Colorado River Multi-

Species Conservation Program, which was clarified in a Memorandum of Clarification, 
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signed in June 1996, to acknowledge Federal activities within the 100-year floodplain of 

the lower Colorado River (LCR) which are subject to section 7 consultation under the 

Endangered Species Act (ESA) and to remove any implication of a guarantee of 

exemption for the signatories from the requirements of that act. 

D. LCR MSCP Agreement 

On June 26, 1996, the U.S. Department of the Interior and representatives of the 

three lower Colorado River basin states of Arizona, California, and Nevada entered into 

that certain “Lower Colorado River Multi-Species Conservation Program Agreement” by 

which they agreed, subject to appropriation, to a sharing between Federal Parties and 

State Parties of the costs of developing the LCR MSCP and implementing certain interim 

conservation measures during fiscal years 1996 through 1999. 

E. Joint Participation Agreement 

Effective on or about May 1, 1997, representatives of the U.S. Department of the 

Interior (on behalf of the Bureau of Land Management, the Bureau of Reclamation, the Fish 

and Wildlife Service, and the National Park Service) and the three lower Colorado River 

basin states of Arizona, California, and Nevada entered into that certain “Lower Colorado 

River Multi-Species Conservation Program Joint Participation Agreement” to jointly 

develop a Lower Colorado River Multi-Species Conservation Program and to formally 

establish the Steering Committee and other organizational structures necessary for the 

development of the LCR MSCP. 

F. Cost Sharing Agreement 

Effective on or about May 1, 1997, representatives of the three lower Colorado 

River basin states of Arizona, California, and Nevada entered into that certain “Lower 

Colorado River Multi-Species Conservation Program Inter-State Cost-Sharing Agreement” 

to provide funding commitments and arrangements with respect to the non-federal portion 

of the costs of the Program.  That agreement was amended, effective February 15, 2001, to 

provide additional funding with respect to the non-federal portion of the costs of the 

Program for fiscal years 2000 through 2002.  Funding for development of the LCR MSCP 

has been extended through the Effective Date of this Agreement. 
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G. Completion and Approval 

The Parties now desire to implement the LCR MSCP over a 50-year period.  To that 

end, the Parties are entering into this Agreement, in order to: 

• Provide for the management and implementation of the LCR 

MSCP, 

• Set forth the Federal and non-federal cost share, and  

• Provide for Contributions to the LCR MSCP. 

3. DEFINITIONS   

 The capitalized terms used in this Agreement shall have the meaning ascribed to 

them in this section.  To the extent that the definitions incorporate covenants and 

agreements, such covenants and agreements shall bind the Parties.  Terms used in this 

Agreement and specifically defined in the ESA or in regulations adopted by the Service 

under the ESA have the same meaning as in the ESA and those implementing 

regulations, unless this Agreement expressly provides otherwise. 

1.  “2001 Biological Opinion” means that biological opinion issued by the 

Service on January 12, 2001 entitled “Biological Opinion for Interim Surplus Criteria, 

Secretarial Implementation Agreements, and Conservation Measures on the Lower 

Colorado River, Lake Mead to the Southerly International Boundary, Arizona, California, 

and Nevada.” 

2. “Adaptive Management Program” means the program of Adaptive 

Management that will be undertaken by the Parties as part of the Conservation Plan as 

described in section 5.12 of the HCP. 

3. “Agreement” or “FMA” means this Funding and Management 

Agreement. 

4. “BA” means that biological assessment for the specified Covered Actions 

and prepared for the LCR MSCP by the Federal Parties and transmitted to the Service on 

(date to be inserted) in accordance with section 7 of the ESA. 
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5. “Biological Opinion” or “BO” means the section 7 biological opinion 

issued by the Service for the LCR MSCP. 

6. “Budget” means the Program Implementation Budget of the LCR MSCP. 

7. “Chair” means the elected Chairperson of the LCR MSCP Steering 

Committee. 

8. “Commissioner” means the Commissioner of the Bureau of Reclamation 

and/or his/her designee. 

9. “Conservation Measure” means measures identified in Chapter 5 of the 

HCP for the benefit of the Covered Species including specific activities implemented on 

an annual basis by the Program Manager or, in appropriate circumstances, other Parties to 

this Agreement.   

10. “Conservation Plan” means the Habitat Conservation Plan described in 

section 11 of the Implementing Agreement. 

11.  “Contribution” means in-kind goods or services approved by the 

Steering Committee and Program Manager or funds provided to Reclamation to be used 

in implementing the LCR MSCP. 

12. “Contributor” means a Party to this Agreement that makes a 

Contribution. 

13. “Covered Actions” means those actions described in Chapter 2 of the 

BA, for which Incidental Take Authorization for Covered Species is sought pursuant to 

the LCR MSCP. 

14. “Covered Activities” means those activities described in Chapter 2 of the 

HCP, for which Incidental Take Authorization for Covered Species is sought pursuant to 

the LCR MSCP. 

15. “Covered Species” means those twenty-seven (27) species listed in 

Table 1-2 of the HCP for which Incidental Take Authorization for Covered Actions and 

Covered Activities is sought pursuant to the LCR MSCP. 
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16. “Days” means calendar days unless otherwise specified.   If the date of 

performance is on a Saturday, Sunday, or observed state or Federal holiday, the date of 

performance shall be construed to be the next business day subsequent to the calculated 

date of performance. 

17. “Dispute” means a controversy described in section 7 of this Agreement 

and which is subject to the process for resolution provided in section 7 of this Agreement. 

18. “Effective Date” means the date on which this Agreement takes effect as 

provided in section 6.1 of this Agreement. 

19. “EIS/EIR” means the joint environmental impact statement and 

environmental impact report issued pursuant to NEPA and the California Environmental 

Quality Act for the LCR MSCP. 

20. “ESA” means the Federal Endangered Species Act of 1973, as amended. 

21. “Escrow Account” means an interest bearing account established by one 

or more of the State Parties and made available to Reclamation to administer and 

implement the LCR MSCP. 

22.  “Fiscal Year” means the Federal fiscal year, beginning October 1 of one 

calendar year and ending September 30 of the following calendar year. 

23.  “Habitat Conservation Plan” or “HCP” means the habitat conservation 

plan prepared by the State Parties pursuant to section 10(a)(1)(B) of the ESA for purposes 

of the LCR MSCP. 

24. “Implementing Agreement” or “IA” means that certain Lower Colorado 

River Multi-Species Conservation Program Implementing Agreement between the 

Federal Parties and the Permittees of the section 10(a) incidental take permit issued by 

the Service in connection with the LCR MSCP. 

25. “Incidental Take Authorization” means, collectively, (i) the LCR MSCP 

section 10(a)(1)(B) incidental take permit and (ii) any incidental take statement issued by 

the Service as part of a Biological Opinion which authorizes take by Federal agencies 

pursuant to the LCR MSCP. 
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26. “LCR MSCP” means the Lower Colorado River Multi-Species 

Conservation Program. 

27.  “Member” means a member of the Steering Committee. 

28.  “Participant Group” means a group of organizations participating in the 

Steering Committee as described in section 7.3.1 of this Agreement. 

29. “Party” means an entity that is a signatory to this Agreement.  Such 

entities may be referred to individually as “Party” or collectively as “Parties.” 

30. “Permit” means the section 10(a)(1)(B) incidental take permit issued by 

the Service pursuant to the HCP for the LCR MSCP. 

31. “Permittee” means a non-federal person, firm, or entity that has been 

authorized to take Covered Species pursuant to the IA and the Permit. 

32.  “Program Account” means a financial account established by 

Reclamation to manage funding associated with implementation of the LCR MSCP. 

33. “Program Documents” means the HCP, BA, EIS/EIR, FMA, IA, BO, 

and the Permit. 

34. “Program Manager” means an employee of Reclamation whose 

responsibility it is to plan for and take such actions as may be required to implement the 

LCR MSCP pursuant to the provisions of this Agreement and the IA. 

35. “Reclamation” means the United States Bureau of Reclamation. 

36. “Secretary” means the Secretary of the Interior and/or his/her designee. 

37. “State Parties” means, collectively, the entities described as an Arizona 

Party, a California Party, and a Nevada Party. 

38. “Steering Committee” means the body established by section 7.3 of this 

Agreement. 

39. “Voting Representative” means the representative of a Member, 

designated pursuant to section 7.3.6 of this Agreement, who is authorized to vote and 

otherwise act in the Member’s behalf on matters before the Steering Committee.
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4. PRIORITY OF PROGRAM DOCUMENTS 

 

4.1 Program Documents 

 The terms of this Agreement and the terms of the other Program Documents are 

intended by the Parties, and shall be interpreted, to be complementary.  In the event of 

any conflict between the terms of this Agreement and the HCP, BA, or EIS/EIR, the 

terms of this Agreement will control.  In the event of a conflict between the IA and this 

Agreement, the terms of this Agreement will control. 

 

4.2 Permit Controls 

 The terms of the Permit and the terms of the other Program Documents are intended 

by the Parties, and shall be interpreted, to be complementary.  In the event of any conflict 

among the terms of the Permit and other Program Documents, the terms of the Permit 

will control.   

 

5. PREVIOUS AGREEMENTS SUPERSEDED 

This Agreement and the IA are intended to be final and binding agreements 

among the Parties regarding the LCR MSCP.  All other agreements and understandings, 

written or oral, which have previously been entered into or agreed to by and among the 

Parties prior hereto regarding the LCR MSCP are superseded by this Agreement and the 

IA.  Notwithstanding the foregoing, nothing in this Agreement or the other Program 

Documents shall be deemed to supersede any agreement related to the 2001 Biological 

Opinion and the implementation of the reasonable and prudent measures set forth in the 

2001 Biological Opinion. 

6. EFFECTIVE DATE AND TERM 

 

6.1 Effective Date 

This Agreement shall become effective as of the date the Permit is issued by the 

Service. 
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6.2 Term of Agreement 

This Agreement shall remain in effect for a term of fifty (50) years from the 

Effective Date, unless terminated or extended prior to that date. 

7. MANAGEMENT AND IMPLEMENTATION 

 

7.1 Management—In General 

Management of the LCR MSCP and implementation of its terms and the terms of 

the Permit and the Biological Opinion shall be the responsibility of Reclamation, which, 

in consultation with the Steering Committee, will employ a person who shall be 

designated the Program Manager of the LCR MSCP.  Reclamation shall cooperate with 

and coordinate its management and implementation activities for the LCR MSCP with 

the Service and the other Members of the Steering Committee. 

7.2 Management by Reclamation 

7.2.1 Program Manager 

The Regional Director of the Lower Colorado Region of Reclamation (Regional 

Director), in consultation with the Steering Committee, shall appoint a Program Manager, 

who shall be responsible for operation, management, and implementation of the 

provisions, terms, and conditions of the Conservation Measures.  The Program Manager 

shall be under the supervision of the Regional Director and shall have an office located 

within Arizona, California, or Nevada. 

7.2.2 Duties of Program Manager 

The Program Manager shall take appropriate action to implement the 

Conservation Plan and Conservation Measures and obligations set forth in this 

Agreement,  consistent with the provisions of the Program Documents, including but not 

limited to the following:

A. Administer and implement the LCR MSCP in a manner that 

complies with the requirements of the ESA, other applicable Federal and state laws, and 

the Program Documents. 
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B. Direct the preparation of Program implementation schedules and 

cost estimates, an annual Program Implementation Work Plan and Budget and periodic 

Contribution payment schedules, and, as necessary, direct the preparation of any changes 

to these documents. 

C. Establish one or more Program Accounts, as deemed necessary and 

appropriate, for the administration of funds from any Contributor or other participant in 

the LCR MSCP.   

D. Review and discuss with, and attempt to seek a consensus among, 

Members of the Steering Committee and its subcommittees and work groups, including, 

without limitation, those matters described in section 7.3.12 of this Agreement, and 

attempt to resolve any Dispute in accordance with sections 7.3.14 and 7.3.15 of this 

Agreement. 

7.3 Steering Committee 

7.3.1 Established 

The Parties hereby establish the Lower Colorado River Multi-Species 

Conservation Program Steering Committee whose initial Members have been divided 

into seven Participant Groups and are identified as: 

1. The Federal Participant Group: 

• Bureau of Reclamation 

• Fish and Wildlife Service 

• National Park Service 

• Bureau of Land Management 

• Bureau of Indian Affairs 

• Western Area Power Administration 

 

2. The Arizona Participant Group: 

• Arizona Department of Water Resources 

• Arizona Game and Fish Department (implementing entity 

for Arizona Game and Fish Commission) 
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• Arizona Power Authority 

• Central Arizona Water Conservation District 

• Yuma Mesa Irrigation and Drainage District 

• Yuma Irrigation District 

• North Gila Valley Irrigation and Drainage District 

• Salt River Project Agricultural Improvement and  

Power District 

• Wellton-Mohawk Irrigation and Drainage District 

• Yuma County Water Users Association 

• Mohave County Water Authority 

3. The California Participant Group: 

• Coachella Valley Water District 

• Colorado River Board of California 

• Bard Water District 

• California Department of Fish and Game 

• Imperial Irrigation District 

• Palo Verde Irrigation District 

• San Diego County Water Authority 

• Southern California Public Power Authority 

• The Metropolitan Water District of Southern California 

4. The Nevada Participant Group: 

• Colorado River Commission of Nevada 

• Nevada Department of Wildlife  

• Southern Nevada Water Authority 

• Colorado River Commission Power Users 

 

5. The Native American Participant Group: (Note: Participant Group 

will be contacted to determine interest in being a member.) 
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6. The Conservation Participant Group: (Note: Participant Group 

will be contacted to determine interest in being a member.) 

 

7. The Other Interested Parties Participant Group: (Note: Participant 

Group will be contacted to determine interest in being a member.) 

Each Member shall be responsible for any costs incurred by Members in attending 

meetings and functions of the Steering Committee, any of its subcommittees, or its work 

groups. 

7.3.2 Additional Members 

The Steering Committee may consist of any number of participating organizations 

within the seven Participant Groups.  The Steering Committee may provide in its by-

laws, consistent with the provisions of section 7.3.3, if, when, and how, additional 

Members may be added to the Steering Committee subject to the following conditions.

A. Members within the Federal Participant Group must be agencies of 

the Federal government or entities created pursuant to Federal law. 

B. Members within the Arizona Participant Group must be Permittees 

that undertake or implement Covered Activities within the state of Arizona. 

C. Members within the California Participant Group must be 

Permittees that undertake or implement Covered Activities within the state of California. 

D. Members within the Nevada Participant Group must be Permittees 

that undertake or implement Covered Activities within the state of Nevada. 

E. Members within the Native American Participant Group must be 

Native American tribes whose lands are located adjacent to, or who divert water from, the 

LCR. 

F. Members within the Conservation Participant Group must be 

conservation or environmental organizations having an interest in the LCR. 

G. Members within the Other Interested Parties Participant Group 

must be public or private organizations not described in sections A through F, inclusive, 

that have an interest in the LCR, and wish to participate in the implementation of the 

LCR MSCP.
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7.3.3 Application for Membership 

Any interested public or private entity may apply for membership on the Steering 

Committee within the appropriate Participant Group, set forth in section 7.3.2 of this 

Agreement, by submitting a letter of interest to the Chair.  The letter must:

A. Describe the nature of the organization and its interest in the affairs 

of the LCR MSCP. 

B. Identify the Participant Group within which it wishes to 

participate. 

C. Identify a contact for the organization or entity. 

D. State that it will abide by the terms of this Agreement and the by-

laws of the Steering Committee and regularly attend Steering Committee meetings. 

At its next meeting the Steering Committee shall review the application.  If the 

application complies with this section and the by-laws, the Steering Committee shall 

notify the entity and the Program Manager in writing that the entity may participate in the 

Program as a Member of the Steering Committee within the Participant Group specified 

in the Steering Committee’s notice.  Members shall not be required to be Permittees 

unless they are a Member of the Arizona, California, or Nevada Participant Groups.  

Acceptance of a new Member to the Steering Committee shall not constitute that entity’s 

designation as a Permittee.  

7.3.4 Suspension or Termination 

The Steering Committee may suspend or terminate the membership of any 

Member if the Steering Committee determines that the Member no longer meets the 

conditions of eligibility for its Participant Group, or has dissolved, or has violated any 

provision of this Agreement or the by-laws of the Steering Committee. 

7.3.5 Reinstatement 

The Steering Committee may reinstate a suspended or terminated membership 

upon the application of the suspended or terminated Member and satisfaction of the 

provisions of section 7.3.3 of this Agreement. 
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7.3.6 Voting Representative 

Within thirty (30) Days after the Effective Date of this Agreement or within thirty 

(30) Days of admission to membership, each Member shall, by written notice to the 

Program Manager, designate one representative who is authorized to vote and otherwise 

act in its behalf on matters before the Steering Committee.  Each Member may appoint 

one or more alternates to act as its Voting Representative in the absence of its regular 

representative.      

7.3.7 First Meeting of the Steering Committee and Adoption of     

By-Laws 

 The Steering Committee shall convene within sixty (60) Days after the issuance 

of the Permit. The Program Manager or another representative of Reclamation shall 

preside over the first meeting of the Steering Committee.  At such meeting: 1) the 

Steering Committee shall elect officers as described in section 7.3.8; and 2)  Reclamation 

shall propose a set of by-laws and/or operating procedures to facilitate execution of this 

Agreement. Such by-laws and/or operating procedures may only be adopted by a 

majority vote of the Voting Representatives.  Modifications to the by-laws shall be made 

by majority vote.  

7.3.8 Chair and Vice-Chair 

At the first meeting of the Steering Committee following the Effective Date of 

this Agreement, and at its first meeting in each calendar year thereafter, the Steering 

Committee shall elect from among the Voting Representatives a Chair and a vice-chair 

who will serve until their successors have been elected and qualified as provided in this 

section.  Any Voting Representative may serve as Chair or vice-chair, but the Chair and 

the vice-chair must represent Members in different Participant Groups.   

7.3.9 Meetings of the Steering Committee 

A. The Steering Committee shall meet at least twice in each calendar 

year and at such other times as called by the Chair or the Program Manager or as 

otherwise provided in the by-laws.   
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B.  Each meeting of the Steering Committee must be open to the 

public, and any person attending a Steering Committee meeting may file a written 

statement, or provide reasonable and timely oral input regarding topics on the meeting 

agenda.   The Steering Committee shall develop appropriate procedures to provide public 

notice of Steering Committee or subcommittee meetings.  Nothing in this Agreement 

modifies the ability of Parties to this Agreement to conduct confidential discussions 

subject to applicable provisions of state and Federal law. 

C. In order to facilitate the effective work of the Steering Committee, 

it is anticipated that Members will participate in all Steering Committee meetings in 

person.  In the event that personal participation is not practical for any particular meeting, 

Voting Representatives of the Steering Committee may participate in a meeting by a 

telephone conference call at their own expense. A Voting Representative who participates 

by telephone shall be deemed present for purposes of quorum and voting. 

D. The Program Manager shall cause minutes of each meeting of the 

Steering Committee to be prepared and clearly record each decision of the Steering 

Committee. 

7.3.10 Quorum 

A quorum shall be established by the Steering Committee by-laws, but must 

include Reclamation and at least one Party from the Arizona Participant Group, one Party 

from the California Participant Group, and one Party from the Nevada Participant Group.  

7.3.11 Role of Steering Committee 

In addition to those powers and authorities conferred or described elsewhere in 

this Agreement: 

A. The Steering Committee shall work with the Program Manager to 

coordinate implementation of the LCR MSCP. 

B. The Steering Committee may create standing or ad hoc 

subcommittees or work groups as it deems necessary to carry out its responsibilities 

under the Program Documents. 
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C. Except with respect to designating subcommittees and work 

groups, and except as otherwise provided in this Agreement, the Steering Committee 

shall have no decision-making authority with respect to the management and 

administration of the LCR MSCP. 

D. As described in section 7.3.12 of this Agreement, the Steering 

Committee shall review certain matters presented by the Program Manager. 

E. The Steering Committee shall appoint one Voting Representative 

from each of the Arizona, California, and Nevada Participant Groups to represent the 

interests of Permittees in any relevant consultation, conference, or re-initiation of 

consultation pursuant to section 7 of the ESA, as provided in sections 8, 9, 15.5 and 15.6 

of the IA. 

7.3.12 Review by Steering Committee 

Prior to taking any action with respect to the following types of matters, the 

Program Manager shall first present the proposed action to the Steering Committee for its 

consideration: 

A. Annual Implementation Report, Work Plan, and Budget and 

Contribution payment schedules related to the Program. 

B. Additional or modified Conservation Measures proposed pursuant 

to the Adaptive Management Program. 

C. Land and water acquisitions. 

D. Reports and responses to Congress and Federal and state 

regulatory agencies concerning the Program, where practicable. 

E. Financial reports and accountings. 

7.3.13 Consensus 

With respect to those matters that must be presented to the Steering Committee, 

the Parties intend that every effort should be made to have each such matter approved by 

a consensus of the Members.  Consensus is reached when it becomes evident through 

deliberation that every Member, at the very least, does not oppose a decision.  In its 

deliberations, the Steering Committee shall use appropriate tools for developing 
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consensus, and shall seek to exhaust every reasonable and practicable effort to reach 

consensus.  

A. In the absence of a consensus, the Chair shall determine, pursuant 

to section 7.3.14 of this Agreement, whether there is sufficient opposition to the proposed 

action to constitute a Dispute.  If the Chair determines there is a Dispute, until the dispute 

resolution process as herein described is completed, or the Dispute is otherwise resolved, 

the Program Manager shall not implement any action or decision which is the subject of 

the Dispute. 

B. In the absence of a Dispute, the decision of the Program Manager 

shall be final. 

7.3.14 Existence of Dispute  

A. A Dispute exists where either, (i) any one of the three State 

Participant Groups, or (ii) an aggregate of at least six (6) votes, oppose a proposed action 

of the Program Manager as described in section 7.3.12 of this Agreement. In the event of 

a Dispute between any of the Federal Parties, representatives of the Federal Parties shall 

meet to resolve any such difference, as a supplementary approach to the provisions of this 

Agreement.   

B. Each Voting Representative shall have a vote equal to the quotient 

of a fraction, the denominator of which is the number of Voting Representatives of that 

Participant Group who are present or participate by telephone and the numerator of which 

is five (5); provided, however, that no Voting Representative shall have more than one 

vote.   

Voting by proxy is not permitted. 

C. A State Participant Group shall be deemed to have opposed a 

proposed action of the Program Manager as described in section 7.3.12 of this Agreement 

where a majority of the Voting Representatives within that State Participant Group, 

present at the meeting, votes against the motion.  In addition to the provisions of the 

preceding sentence, for each such State Participant Group, this method of calculating the 

dissent of the State Participant Group may be replaced by some other method described 

in a writing signed by the Voting Representative of each Member within the State 
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Participant Group and submitted to the Chair and the Program Manager at any time 

before the vote is taken. 

7.3.15 Resolution of Disputes 

A. Informal Dispute Process 

 After a vote of the Steering Committee, the Chair will determine whether a 

Dispute exists pursuant to the provisions of section 7.3.14 of this Agreement. In the event 

that a Dispute exists, the informal Dispute process shall be initiated pursuant to this 

subsection.  The dissenting Members, singly or jointly, shall furnish to the Program 

Manager and each other Member, a written request to initiate the informal Dispute 

process.  This request must, with reasonable specificity, identify the issue(s) in dispute 

and the relief sought.  If such a request is not received by the Program Manager within 

ten (10) Days after the initial vote that determined the existence of a Dispute, the Dispute 

shall be deemed to be abandoned.   

Any other Member may submit written comments to the Program Manager 

regarding the Dispute.  Once the informal Dispute process is initiated, the Program 

Manager and the Chair will schedule a Steering Committee meeting to be held no later 

than thirty (30) Days, after the initial vote, specifically to discuss the issue(s) which are in 

Dispute.  The Program Manager shall work with the Members of the Steering Committee 

to attempt to resolve the informal Dispute prior to the Steering Committee meeting.  In 

the event that such efforts are not successful, the goal of the Steering Committee meeting 

is to: (i) resolve the Dispute, or (ii) narrow the issue(s) in dispute so that consensus, as 

defined in section 7.3.13 of this Agreement, to move forward can be achieved on as many 

parts as possible of the proposed action under consideration.  At this Steering Committee 

meeting, after an opportunity for full discussion and consideration, the Chair will call for 

a vote, pursuant to section 7.3.14, to determine if a Dispute still exists.   Any continuing 

Dispute shall be considered a formal Dispute and shall follow procedures of subsection 

(B) of this section. 

 B. Formal Dispute Process 

Members representing at least six (6) dissenting votes or one (1) dissenting State 

Participant Group, may appeal the informal Dispute by signing and furnishing to the 
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Regional Director, the Program Manager, and each other Member, a written request to 

initiate a formal Dispute.  This request must, with reasonable specificity, identify the 

issue(s) in Dispute, the relief sought, and any supporting documentation.  If such a 

request is not received by the Regional Director within ten (10) Days after the vote that 

determined the existence of a formal Dispute, the formal Dispute shall be deemed to be 

abandoned. 

Within thirty (30) Days after receiving the request, the Regional Director shall 

issue a written decision on the Dispute. This decision shall be promptly provided to all 

Members.  

C. Appeal Process 

Members representing at least fifteen (15) dissenting votes or one (1) dissenting 

State Participant Group may appeal the Regional Director’s decision, by signing and 

furnishing to the Secretary, the Regional Director, the Program Manager, and each other 

Member, a written request.  This request must, with reasonable specificity, identify the 

issue(s) in Dispute, the relief sought, and any supporting documentation.  If such a 

request is not received by the Secretary within fifteen (15) Days after receiving the 

Regional Director’s decision, the Regional Director’s decision is final.  

 The Secretary shall, after appropriate consultation, issue a written determination 

regarding the Dispute on appeal from the Regional Director.  The decision of the 

Secretary shall be final, subject to consultation with the Administrator of the Western 

Area Power Administration with respect to a Dispute involving Western. 

7.3.16 Reasonable Access 

Each Member of the Steering Committee is entitled to monitor the progress and 

performance of the Program, and shall be allowed reasonable access to data, records, and 

documents relating to the Program. 

7.4 Program Implementation Report, Work Plan, and Budget 

7.4.1 Implementation Report, Work Plan, and Budget 

Annually, during the term of this Agreement, the Program Manager shall develop 

and present to the Steering Committee a Program Implementation Report, Work Plan, 
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and Budget consistent with the Program Documents.  The Implementation Report, Work 

Plan, and Budget shall include: 

A. A current financial report as described in section 7.5.4 of this 

Agreement. 

B. A description of all Conservation Measures initiated, continued, or 

completed during the previous year.   

C. A description of all Conservation Measures intended to be initiated 

or continued during the next three year period.  

D. The purpose for, and the cost estimate of, all Conservation 

Measures intended to be initiated or continued during the next three year period.  

E. A running tabulation and description of all Conservation Measures 

which have been completed from the commencement of the LCR MSCP to the date of 

the report. 

F. A description of any take known to have occurred during the 

previous budget period. 

G. A running tabulation of habitat created or restored by the Plan. 

H. A description of all findings, conclusions, and results of 

monitoring, research, or Conservation Measures previously undertaken. 

I. Any recommendation made by the Service or any state wildlife 

agency regarding the LCR MSCP. 

J. Approval or rejection of any minor modification described in 

sections 14.1 and 14.2 of the IA.  

7.4.2 Service Review 

After presentation to the Steering Committee the Program Manager shall submit 

the Implementation Report, Work Plan, and Budget to the Service for its review and 

determination regarding the consistency of the past, current, and future implementation 

plans with the terms of the Conservation Plan and Permit.  The submittal shall note any 

matters in Dispute. 
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7.4.3 Report by Service 

Within sixty (60) Days after receipt of the Implementation Report, Work Plan, 

and Budget, the Service shall submit its written evaluation to the Program Manager. The 

evaluation shall include the opinion of the Service regarding the consistency of the 

Implementation Report, Work Plan, and Budget with the requirements of the 

Conservation Plan and Permit.  In the event the opinion of the Service is that the 

Implementation Report, Work Plan, and Budget demonstrates that Conservation 

Measures undertaken or proposed do not comply with the LCR MSCP and its Permit, it 

shall specify, in detail, in what regard the Implementation Report, Work Plan, and Budget 

is deficient and shall suggest what alternative measures might be undertaken. 

7.4.4 Response by Program Manager 

In the event the Service is of the opinion that the Implementation Report, Work 

Plan, and Budget are not consistent with the requirements of the Conservation Plan or the 

Permit, the Program Manager shall report the response of the Service to the Steering 

Committee.  Implementation of the Work Plan, other than those aspects that the Service 

believes do not comply with the Conservation Plan or the Permit, shall proceed.  The 

Program Manager shall attempt to promptly resolve concerns raised by the Service. 

7.5 Management of Funds 

7.5.1 Accounts 

7.5.1.1  Escrow Accounts 

The Program Manager will cooperate with the State Parties who will establish one 

or more interest bearing Escrow Accounts for the deposit of funds contributed by the 

State Parties that shall be available to Reclamation for administration and implementation 

of the LCR MSCP.  Reclamation will draw funds from the Escrow Account(s) based on 

escrow instructions of the Contributor(s).  Withdrawal of funds from the Escrow 

Account(s) will be limited to the amounts outlined in the annual Implementation Report, 

Work Plan, and Budget. 

7.5.1.2 Program Accounts 
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The Program Manager shall establish one or more Program Accounts for the 

deposit of funds appropriated or contributed for the implementation of the LCR MSCP. 

 

7.5.1.3 Habitat Maintenance Account 

The Program Manager shall cooperate with the State Parties who will establish an 

interest bearing habitat maintenance account for the deposit of funds contributed by the 

State Parties for habitat maintenance pursuant to section 5.4.2 of the HCP.  Interest 

earned on the habitat maintenance account shall be added to the account for the purpose 

of implementation of the LCR MSCP; any such interest shall not be credited towards the 

Contribution of any Party. 

7.5.2 Rights in Program Account 

No Contributor shall have any right to any funds in the Program Account, other 

than provided in sections 7.5.6-7.5.7 of this Agreement. 

7.5.3 The Share of a Permittee 

For the purpose of accounting for each of the Permittees, any amount expended 

from the Program Account(s) shall be deemed to be comprised of each Permittee’s 

respective proportionate share, except where a Permittee has requested that its 

Contribution is not to be used to fund a specified undertaking.  Notwithstanding this 

accounting practice, each Permittee shall contribute the full amount of its specified share, 

and the Program Manager may expend money from the Program Accounts for all costs 

specified in the Implementation Report, Work Plan, and Budget.  Funds in the Program 

Accounts must be disbursed only in accordance with the Implementation Report, Work 

Plan, and Budget.  Contributions credited pursuant to section 8.6 shall be accounted as 

expended for undertakings that are in furtherance of measures required under the 2001 

BO.   

7.5.4 Reports to Steering Committee 

As identified in section 7.4.1(A) of this Agreement, the Program Manager shall 

furnish to the Steering Committee an annual financial report.  Financial reports shall 

include financial Contributions, the approved value of in-kind Contributions received and 
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the Party credited, if any, as well as funding commitments made and expenditures paid 

out of the Program Accounts and Program Account balances during the period covered 

by the report.  

7.5.5 Right to Inspect and Audit 

The Program Manager is responsible for ensuring the accuracy and 

reasonableness of all LCR MSCP finances and expenditures.  Reclamation shall maintain 

financial records and accounts for the LCR MSCP in accordance with Federal accounting 

standards. With reasonable notice, any Contributor is entitled to review or audit, during 

normal business hours, Reclamation’s records and books of any Program Account(s) for 

the LCR MSCP.  Reclamation shall cooperate with any audit pursuant to this Agreement, 

and shall permit access to the books, records, and accounts as may be reasonably 

necessary to conduct the audit.  Any such audit or review shall be at the sole expense of 

the Contributor requesting the audit or doing the review.  If any audit reveals an 

exception in the LCR MSCP financial records, and unless there is an unresolved 

exception, an appropriate adjustment shall be made.  If an exception, identified in an 

audit or review, cannot be resolved by discussions between the Program Manager and the 

Contributor, the Contributor may request a decision by the Regional Director.  The 

Regional Director shall render a decision on the exception within thirty (30) Days after 

receipt of the request.  The Contributor may appeal the Regional Director’s decision to 

the Commissioner.  The Commissioner will render a decision on the appeal within thirty 

(30) Days of receipt of the appeal.  The Commissioner’s decision shall be final.   

7.5.6 Final Accounting 

As soon as possible following the termination of this Agreement, the Program 

Manager shall promptly make an accurate final accounting to the Parties of Contributions 

received, all costs incurred by the LCR MSCP, and expenditures paid out of the Program 

Accounts pursuant to this Agreement. 

7.5.7 Return of Funds 

Unless required to fund the continued maintenance of any conservation areas 

which have been restored or created pursuant to the LCR MSCP, unexpended funds 
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contributed by a Permittee or other Contributor, if any, and any interest earned thereon, 

remaining after the termination of this Agreement and the payment of all outstanding 

obligations shall be promptly returned to the Permittee, person, or entity which 

contributed the funds, in proportion to the amount provided by each of them. 

8. COST SHARES AND FINANCING  

8.1 Total Cost 

The total cost of the LCR MSCP over its 50-year term is Six Hundred Twenty-Six 

Million Dollars ($626,000,000) in 2003 dollars. 

8.1.1 Inflation Adjustments 

For each year of the LCR MSCP, the funding obligations shall be adjusted in 

accordance with the Inflation Index, which is the arithmetic average of the PPI Inflation 

Index and the GDPIP Inflation Index, each of which are defined as follows.  The PPI 

Inflation Index is the ratio of the published value for the last month of each Federal Fiscal 

Year of the program of the Producer Price Index for the Materials and Components for 

Construction published by the United States Bureau of Labor Statistics, divided by the 

published value for September 2003.  The GDPIP Inflation Index is the ratio of the 

published value for the last month of each Federal Fiscal Year of the program of the 

Gross Domestic Product Implicit Price Deflator published by the Bureau of Economic 

Analysis of the United States Department of Commerce in the Survey of Current 

Business, divided by the published value for September 2003. 

8.2 Federal Cost Share 

The Federal Parties shall bear fifty percent (50%) of the total cost.  Western will 

only make Contributions to the cost of the LCR MSCP to the extent that such 

Contributions are appropriated and are designated as non-reimbursable by Congress, 

pursuant to applicable Federal law. 

8.3 Non-Federal Cost Share 

 The State Permittees shall bear fifty percent (50%) of the total cost as follows: the 

California Permittees shall fund fifty percent (50%) of the non-federal cost share, the 

Nevada Permittees shall fund twenty-five percent (25%) of the non-federal cost share, 
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and the Arizona Permittees shall fund twenty-five percent (25%) of the non-federal cost 

share. 

 

8.4 Payment Mechanisms and Terms 

Each year during the term of the LCR MSCP, the Permittees of each state shall 

provide funding for each State’s share of the total cost of the LCR MSCP as set forth in 

Table 7-1 of the HCP and section 8.3 of this Agreement.  Such annual funding will be 

available no later than the beginning of the Fiscal Year, or such later date as the Work 

Plan and Budget may specify.    

  

8.5 Cost Share Assurances 

The Federal Parties agree that the non-federal costs for the LCR MSCP shall not 

exceed $313,000,000 in 2003 dollars, and on an annual basis, as set forth in Table 7-1 of 

the HCP, provided that the non-federal cost share shall be indexed for inflation pursuant 

to the index formula set forth in section 8.1.1.  However, if additional costs of mitigation 

are incurred as a result of an agreement of the Parties to amend the LCR MSCP to add 

additional species to the list of Covered Species or to add additional Covered Actions or 

Covered Activities, such additional costs shall be shared as provided in such amendment. 

 

8.6 2001 Biological Opinion 

Reclamation, with support of funding from California agencies, will implement 

the conservation and mitigation measures identified in the 2001 Biological Opinion for 

implementing 400,000 acre-feet annually in changes of point of diversion for California’s 

Colorado River Water Use Plan.  The LCR MSCP includes the potential extension of the 

Interim Surplus Guidelines beyond 2016 and the 400,000 acre-feet change in point of 

diversion as Covered Actions.  The implementation of the 2001 Biological Opinion 

conservation and mitigation measures shall be credited against the requirements of the 

LCR MSCP in accordance with the HCP, and the budgeted cost of those measures shall 

be credited to the California Permittees in the amount that each has paid for the cost of 

implementing these conservation and mitigation measures. 
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8.7 Additional Cost Sharing Issues 

8.7.1 Budget Requests 

Each local, state, or Federal entity which has undertaken a responsibility 

hereunder shall seek adequate funding to allow it to fulfill its responsibility hereunder 

and pursuant to the terms of the LCR MSCP, to fulfill its obligations to protect habitats 

and species consistent with statutory obligations imposed by law, to actively participate 

on the Steering Committee. 

8.7.2 Contributions to Non-Federal Cost Share  

The Parties recognize that other persons or entities may contribute money to the 

LCR MSCP on behalf of a Permittee(s) including, but not limited to competitive grants, 

donations, and matching funds.  Such Contributions on behalf of a Permittee will be 

deposited in an Escrow Account(s), as appropriate, and will be subject to the Permittee’s 

applicable escrow instructions.  Upon transfer to the Program Account(s), such funds 

shall be credited to the share of the relevant Permittee for the purposes of the non-federal 

cost share. 

8.7.3 Other Contributors 

The Parties recognize that other persons or entities may contribute money to the 

LCR MSCP in the form of, for example, competitive grants, donations, and matching 

funds.  Such supplemental Contributions must be deposited in a Program Account, as 

appropriate, but must be accounted for separately from the Permittee Contributions and 

must not be credited to the share of any Party pursuant to sections 8.2 and 8.3 of this 

Agreement.  The acceptance of any gift, grant, or matching funds is subject to the 

approval of the Program Manager.  Any gift, grant, or matching funds that are approved 

as a Contribution to the LCR MSCP may be designated for any specific purpose, and 

shall be used or expended only for the specific purposes for which the gift, grant, or 

matching funds were contributed. 

8.7.4 In-Kind Goods and Services 

The value and credit of in-kind goods and services shall be credited to a Party 

only to the extent approved by the Program Manager and the Steering Committee.  
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9. ASSURANCES AND COMMITTMENTS  

9.1 In General 

Each of the Parties affirms, acknowledges, and confirms each of its covenants, 

representations, agreements, undertakings, commitments, or assurances contained herein, 

or in the IA, or the Permit and, in addition, makes the following commitments and 

assurances. 

9.2 Implementation Assistance 

Each Permittee shall, to the greatest extent practicable, cooperate with 

Reclamation to ensure that actions required for Conservation Measures including, but not 

limited to, the purchase, acquisition, or lease of land and water are accomplished.  

Permittees shall not unreasonably withhold any necessary approvals to accomplish the 

above listed actions.   

9.3 Participation on LCR MSCP Committees 

Each of the Parties shall provide staff to serve on LCR MSCP committees, as 

appropriate, and shall ensure, to the extent possible, staff participation in discussions and 

meetings with the other Parties to ensure that the implementation of the LCR MSCP is 

consistent with any findings upon which the Permit is based.  

9.4 Each Party Responsible 

The financial and other obligations undertaken by each of the Parties shall be 

severable and the breach or failure to perform of one Party shall not be attributable to any 

other Party. 

9.5 Authority 

Each Party represents and warrants for the benefit of every other Party hereto that: 

(i) the execution of this Agreement has been duly authorized; (ii) no other authorization 

or approval, whether of governmental bodies or otherwise, will be necessary in order to 

enable that Party to enter into and comply with the terms of this Agreement; and (iii) the 

person executing this Agreement on behalf of each Party has the authority to bind that 

Party. 

9.6 Proper Implementation 
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Each Permittee shall be deemed to be properly implementing the terms of the 

Permit and this Agreement if it has made its Contributions in accordance with section 8 

of this Agreement and is performing those avoidance and minimization measures 

identified in Chapter 5 of the HCP that are applicable to Covered Activities undertaken 

by the Permittee.  

9.7 Coordination Requirements for Potential Changes in Operations 

  

In the unlikely event that Reclamation or the Service believe that modifications in 

anticipated water deliveries or modified operating criteria may be necessary to comply 

with the provisions of the ESA, Reclamation shall as early as practicable, and absent 

extraordinary conditions, prior to undertaking such modification, notify the Steering 

Committee in writing of such potential modifications. The Steering Committee shall have 

the opportunity to consider any such potential modifications and provide input to 

Reclamation and the Service on the proposed modifications.   

9.8 No Costs Passed Through 

This Agreement establishes the share of the costs of implementation of the LCR 

MSCP to be paid by the Permittees.  Therefore, no Federal Party may pass through any 

Federal portion of the cost of the LCR MSCP, nor shall any such Federal cost be treated 

as a "reimbursable expense" and passed through to the Permittees as a water charge, 

power charge, or in any other form.  Further, Reclamation shall not designate any portion 

of the Federal cost share as a reimbursable expense to be recovered by Western from the 

non-Federal Parties to this Agreement, in the form of a power charge or in any other 

form. 

9.9 Potential Increased Cost of Implementation of the LCR MSCP 

To the extent that the cost of implementing the LCR MSCP exceeds $626,000,000 

in total, or on an annual basis in excess of the amounts provided in Table 7-1 of the HCP, 

adjusted for inflation as provided in section 8.1.1, such additional costs shall not cause 

the non-federal share of the LCR MSCP costs to exceed $313,000,000, adjusted for 

inflation, as set forth in section 8.5 of this Agreement.  However, if additional costs of 
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mitigation are incurred as a result of an agreement of the Parties to amend the LCR 

MSCP to add additional species to the list of Covered Species or to add additional 

Covered Actions or Covered Activities, such additional costs shall be shared as provided 

in such amendment. 

 

10. REMEDIES AND ENFORCEMENT 

10.1 In General 

The Parties agree to work together in good faith to resolve disagreements using informal 

meetings and conferences to reach mutually satisfactory conclusions to matters in 

dispute. 

10.2 Enforcement of Agreement and Remedies for Breach 

Except as provided in section 10.2 of this Agreement, each Party shall be entitled 

to pursue legal action, including the filing of a suit for specific performance, declaratory 

relief, or injunctive relief to enforce and seek remedies for any breach of applicable 

provisions of the Program Documents, including access to Federal courts under the 

Administrative Procedure Act (5 U.S.C. § 702 et seq.). 

10.3 No Monetary Damages, Effect of Agreement on Pre-Existing 

Liabilities, and Enforcement Authority of the Service 

10.3.1 No Monetary Damages 

No Party shall be liable in monetary damages to any other Party or other person 

for any breach of this Agreement or the IA, any performance or failure to perform a 

mandatory or discretionary obligation imposed by this Agreement, or any other cause of 

action arising under this Agreement. 

10.3.2 Retention of Liability 

Each Party shall retain whatever liability it would otherwise possess for its present 

or future acts or failure to act in the absence of this Agreement. 
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10.3.3 Landowner Liability 

All Parties shall retain whatever liability they would possess as an owner of 

interests in land in the absence of this Agreement. 

10.3.4 Enforcement Authority of the Service 

Nothing contained in this Agreement is intended to limit the authority of the 

Service to seek civil or criminal penalties or otherwise fulfill its enforcement 

responsibilities under the ESA and other applicable laws. However, as long as the HCP is 

being properly implemented in accordance with the Program Documents, the Service 

shall not seek civil or criminal penalties or otherwise enforce the take prohibitions of the 

ESA and other applicable laws for incidental take of Covered Species that is in 

accordance with the terms of the Incidental Take Authorization. 

11. MISCELLANEOUS PROVISIONS 

11.1  Response Times 

The Parties agree that time is of the essence in performance of the obligations of 

this Agreement.  Except as otherwise set forth herein or as required by applicable laws or 

regulations, the Parties shall use reasonable efforts to respond to written requests within 

forty-five (45) Days. 

 11.2 No Partnership 

Except as otherwise expressly set forth herein, neither this Agreement, nor any 

other Program Document shall make, or be deemed to make, any Party to this Agreement 

the agent for, or the partner or joint venture of, any other Party. 

11.3 Nullification of Agreement 

In the event that the Permit is revoked, or substantially modified without the 

consent of the Parties, this Agreement shall be null and void and, in such event, no Party 

shall be bound by its terms.  

11.4  Notices 

Any notice required by this Agreement shall be in writing, and either delivered 

personally, or by United States mail, postage prepaid, or by facsimile or other electronic 
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means to the addresses on file with the Program Manager.   

11.5 Preparation By All Parties 

This Agreement shall not be construed as if it had been prepared by any one 

Party, but rather as if all Parties had prepared the Agreement.  

11.6  Applicable Law 

With respect to ESA, other environmental laws, and other applicable Federal 

laws, the laws of the United States shall govern the construction and interpretation of this 

Agreement.  With respect to state laws pertaining to the State Parties, the laws of their 

respective States shall govern the construction and interpretation of this Agreement.  

Further, nothing in this Agreement shall require any Party to: 1) violate any Federal 

statute or regulation, or 2) exceed its legal authority, as defined by applicable statute, 

regulation, rule, or order lawfully promulgated. 

11.7  Assignment or Transfer 

This Agreement shall be binding on and inure to the benefit of the Parties, the 

Permittees and their respective successors and assigns, including Third Parties 

Authorized to Take as defined in the Implementing Agreement.  Assignment or other 

transfer of the Permit or any rights or authorities granted thereunder shall be governed by 

ESA permit regulations. 

11.8  Attorneys’ Fees 

If any action at law or equity, including any action for declaratory relief is 

brought to enforce or interpret the provisions of this Agreement, each Party to the 

litigation shall bear its own attorneys’ fees and costs, provided that attorneys’ fees and 

costs recoverable by or against the United States shall be governed by applicable Federal 

law. 

11.9  Elected Officials Not to Benefit 

No member of, or delegate to, the United States Congress or the governing body 

of any of the Permittees shall be entitled to any share or part of this Agreement or to any 

benefit that may arise from it, except as a holder of an Incidental Take Authorization. 
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11.10  Availability of Funds 

Implementation of this Agreement and the LCR MSCP by the Parties is subject to 

the requirements of the Anti-Deficiency Act, the laws of the States of Arizona, 

California, and Nevada, respectively, and the availability of appropriated funds.   

11.11  Duplicate Originals 

This Agreement may be executed in any number of duplicate originals.  A 

complete original of this Agreement shall be maintained in the official records of each of 

the Parties hereto. 

11.12  No Third Party Beneficiaries 

Without limiting the applicability of rights granted to the public pursuant to the 

ESA or other applicable law, and except as specifically provided in section 16.1 of the IA 

with respect to Third Parties Authorized to Take, this Agreement shall not create any 

right or interest in the public, or any member thereof, as a third party beneficiary hereof, 

nor shall it authorize anyone not a Party to this Agreement to maintain a suit under the 

provisions of this Agreement.  The duties, obligations, and responsibilities of the Parties 

to this Agreement with respect to third party beneficiaries shall remain as imposed under 

applicable provisions of state and Federal law. 

11.13  Severability 

If any part or provision of this Agreement shall be held invalid or unenforceable 

by a court having jurisdiction under applicable law, said part or provision shall be 

ineffective only to the extent of such invalidity without in any way affecting the 

remaining parts of said part or provision or the remaining provisions of the Agreement.  

Not withstanding the foregoing, in the event such invalidity or any rescission pursuant to 

this section alters the relative balance of benefits of the Parties to the significant 

disadvantage of a Party, the Parties shall attempt to negotiate a modification of the terms 

of the Agreement in order to reestablish the original balance of benefits, and if such 

agreement is not reached, the disadvantaged Party may rescind the Agreement. 
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11.14  Headings 

The section headings used in this Agreement are for the convenience of the 

Parties and are not intended to be used as an aid to interpretation. 

11.15  Further Instruments 

Each of the Parties shall, promptly upon the request of another Party, execute, 

acknowledge, and deliver to the other any and all further instruments as are reasonably 

requested or appropriate to evidence or give effect to the provisions of this Agreement. 

11.16  Force Majeure 

If the Permittees are wholly or partially prevented from performing obligations 

under this Agreement because of unforeseeable causes beyond the reasonable control of 

and without the fault or negligence of the Permittees (Force Majeure), including, but not 

limited to, acts of God, labor disputes, sudden actions of the elements, or actions of non-

participating Federal or state agencies or local jurisdictions, the Permittees shall be 

excused from whatever performance is affected by such unforeseeable cause to the extent 

so affected, and such failure to perform shall not be considered a material violation or 

breach, provided that nothing in this section 11.16 shall be deemed to authorize any Party 

to violate the ESA and provided further that: (i) the suspension of performance is of no 

greater scope and no longer duration than is required by the Force Majeure; (ii) within 

fifteen (15) Days after the occurrence of the Force Majeure, affected Permittees shall give 

the Service written notice describing the particulars of the occurrence; and (iii) Permittees 

use their best efforts to remedy their inability to perform (however, this section shall not 

require the settlement of any strike, walk-out, lock-out, or other labor dispute on terms 

which in the sole judgment of the Permittees are contrary to their interest). 

11.17  No Waiver 

Neither approval of the LCR MSCP nor execution of this Agreement by a Party 

shall be construed, considered, or deemed to be a waiver of the right to any action, claim, 

cause of action or defense available to that Party prior to the execution hereof. 

11.18  No Admission 
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Neither the application for the Permit nor the execution of this Agreement or any 

other Program Document by the Permittees shall be construed, considered, or deemed to 

be an admission by the Permittees that any take of any listed species has occurred or will 

occur. 

11.19  Faxed Signatures 

Any Party may deliver its signed duplicate of this Agreement to any other Party 

by facsimile transmission, and such delivery shall be deemed made and completed upon 

receipt of such facsimile transmission by the other Party.  Any Party delivering a signed 

duplicate by facsimile transmission shall promptly send the duplicate original bearing its 

original signature to the other Party, provided that a delay or failure to do so shall not 

negate the effectiveness of the delivery made by the facsimile transmission. 

11.20  Amendment to Funding and Management Agreement 

This Agreement may be amended only by a writing executed by each of the 

Parties. 
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THIS AGREEMENT HAS BEEN EXECUTED ON THE DATE(S) SET FORTH NEXT 

TO EACH SIGNATURE AND SHALL BECOME EFFECTIVE ON THE EFFECTIVE 

DATE AS DEFINED HEREIN. 

 
Signature pages to follow when this Agreement is finalized. 

 



 



Exhibit B 
Draft Final Implementation Agreement 

 



 



1 
Draft Final IA 11/22/04 

 
Draft Final 

11/22/04 
 
 
 
 
 
 

LOWER COLORADO RIVER 
MULTI-SPECIES CONSERVATION PROGRAM 

 
 

IMPLEMENTING AGREEMENT 
 

 

 

 

 

(date to be inserted) 



2 
Draft Final IA 11/22/04 

LOWER COLORADO RIVER 
MULTI-SPECIES CONSERVATION PROGRAM 

IMPLEMENTING AGREEMENT 

 

TABLE OF CONTENTS 
 
 
1. PARTIES ............................................................................................................... 5 

2. RECITALS AND PURPOSES ............................................................................ 6 

3. DEFINITIONS ...................................................................................................... 9 

4. PRIORITY OF PROGRAM DOCUMENTS................................................... 13 

4.1 Program Documents..................................................................................... 13 
4.2 Permit Controls ............................................................................................ 13 

 
5. PREVIOUS AGREEMENTS SUPERCEDED ................................................ 13 

6. EFFECTIVE DATE AND TERM..................................................................... 13 

6.1 Effective Date .............................................................................................. 13 
6.2 Term of Agreement...................................................................................... 14 
6.3 Extension of the Permit................................................................................ 14 
6.4 Permit suspension ........................................................................................ 14 
6.5 Permit revocation......................................................................................... 14 

 
7. INTEGRATION OF BA AND HCP ................................................................. 15 

7.1 Comprehensive Plan .................................................................................... 15 
7.2 Legal Uncertainty Regarding Non-Discretionary Federal Actions ............. 15 
7.3 No Obligation to Consult on Non-Discretionary Actions or Actions that Do 

Not Affect Listed Species ............................................................................ 16 
7.4 Compliance with Provisions of Biological Opinion .................................... 16 
7.5 No Allocation of Individual Responsibility to Mitigate for Effects of 

Covered Actions and Covered Activities..................................................... 17 
 
8. FUTURE SECTION 7 CONSULTATIONS – COVERED ACTIONS AND 

COVERED ACTIVITIES.................................................................................. 17 

9. FUTURE SECTION 7 CONSULTATIONS – OTHER ACTIONS AND 

ACTIVITIES....................................................................................................... 18 

9.1 Notice........................................................................................................... 18 
9.2 Contents of Biological Opinion ................................................................... 18 

 



3 
Draft Final IA 11/22/04 

10. SPECIES.............................................................................................................. 18 

10.1 Covered but Currently Unlisted Species – Section 10 Permit ..................... 18 
10.1.1 Savings Provision......................................................................................... 19 

10.2 Covered but Currently Unlisted Species – Section 7................................... 19 
10.3 Additions to the Covered Species List......................................................... 19 
10.4 Future Listings of Other Species.................................................................. 20 

 
11. THE CONSERVATION PLAN AND ADAPTIVE MANAGEMENT.......... 20 

11.1 The LCR MSCP Conservation Plan ............................................................ 20 
11.2 Goals of the Conservation Plan.................................................................... 20 
11.3 Measurement of Biological Goals and Objectives-Importance of Habitat .. 21 
11.4 Importance of Adaptive Management ......................................................... 21 

 
12. FUNDING AND MANAGEMENT AGREEMENT........................................ 22 

13. CHANGED CIRCUMSTANCES AND UNFORESEEN CIRCUMSTANCES

............................................................................................................................... 22 

13.1 Changed Circumstances In General............................................................. 22 
13.1.1 Specific Changed Circumstances............................................................... 23 

13.1.2 Remedial Measures....................................................................................... 23 
13.2 Unforeseen Circumstances in General......................................................... 23 

13.2.1 Response to Unforeseen Circumstances ...................................................... 24 
13.2.2 Avoidance of Effect on Permittees .............................................................. 24 
13.2.3  Cooperation of Permittees............................................................................ 24 

 
14. MODIFICATIONS TO THE LCR MSCP AND AMENDMENTS TO THE 

PERMIT............................................................................................................... 25 

14.2   Amendment of the Permit............................................................................ 25 
 
15. ASSURANCES AND COMMITMENTS ......................................................... 26 

15.1 Implementation Assistance .......................................................................... 26 
15.2 Participation on LCR MSCP Committees ................................................... 26 
15.3 Assurances Regarding LCR MSCP ............................................................. 26 
15.4  “No Surprises” Assurances .......................................................................... 27 

15.4.1 “Spirit of the Sage” Decision....................................................................... 27 
15.5   Future Recovery Plans ................................................................................. 28 
15.6  Future Designations of Critical Habitat ....................................................... 28 
15.7  Revision of Critical Habitat Designation for Covered Species ................... 29 
15.8  No Further Mitigation .................................................................................. 29 
15.9  Notification .................................................................................................. 29 
15.10  Authority to Issue Permit ............................................................................. 29 
15.11  General Obligations of Parties ..................................................................... 30 
15.12  Authority ...................................................................................................... 30 



4 
Draft Final IA 11/22/04 

 
16. THIRD PARTY TAKE AUTHORIZATION .................................................. 30 

16.1 Authorization ............................................................................................... 30 
 
17. REMEDIES AND ENFORCEMENT............................................................... 31 

17.1 In General..................................................................................................... 31 
17.2 Alleged Default............................................................................................ 31 
17.3 Loss of ITA Benefits.................................................................................... 31 
17.4 Enforcement of Agreement and Remedies for Breach ................................ 31 
17.5 No Monetary Damages, Effect of Agreement on Pre-Existing Liabilities, 

and Enforcement Authority of the Service .................................................. 32 
17.5.1 No Monetary Damages ................................................................................ 32 
17.5.2 Retention of Liability................................................................................... 32 
17.5.3 Landowner Liability..................................................................................... 32 
17.5.4 Enforcement Authority of the Service ......................................................... 32 

17.6 Effect of Federal Default ............................................................................. 32 
 
18. MISCELLANEOUS PROVISIONS.................................................................. 33 

18.1 Response Times ........................................................................................... 33 
18.2 No Partnership ............................................................................................. 33 
18.3 Nullification of Agreement .......................................................................... 33 
18.4 Notices ......................................................................................................... 33 

18.4.1 Notice of Default, Suspension, or Revocation............................................. 33 
18.5 Preparation by All Parties ............................................................................ 34 
18.6 Assignment or Transfer................................................................................ 34 
18.7 Attorneys’ Fees ............................................................................................ 34 
18.8 Elected Officials Not to Benefit................................................................... 34 
18.9 Availability of Funds ................................................................................... 35 
18.10 Duplicate Originals ...................................................................................... 35 
18.11 No Third Party Beneficiaries ....................................................................... 35 
18.12 References to Regulations............................................................................ 35 
18.13 Changes in the Environmental Laws ........................................................... 35 
18.14 Severability .................................................................................................. 36 
18.15 Headings ...................................................................................................... 36 
18.16 Faxed Signatures.......................................................................................... 36 
18.17 Further Instruments...................................................................................... 36 
18.18 Force Majeure .............................................................................................. 37 
18.19 Applicable Law............................................................................................ 37 
18.20 No Waiver.................................................................................................... 37 
18.21 Migratory Bird Treaty Act Special Purpose Permit..................................... 38 

18.21.1 Automatic Renewal................................................................................... 38 
18.22 Amendment to Implementing Agreement ................................................... 38 
18.23 No Admission .............................................................................................. 38 

 



5 
Draft Final IA 11/22/04 

LOWER COLORADO RIVER 
MULTI-SPECIES CONSERVATION PROGRAM 

IMPLEMENTING AGREEMENT 

1. PARTIES 

This Lower Colorado River Multi-Species Conservation Program (LCR MSCP) 

Implementing Agreement (Agreement) is made and entered into by and among the 

following Parties:  

Arizona Parties:  The Arizona Department of Water Resources, the Arizona 

Game and Fish Commission, the Arizona Power Authority, the Central Arizona Water 

Conservation District, the Yuma Mesa Irrigation and Drainage District, the Yuma 

Irrigation District, the North Gila Valley Irrigation and Drainage District, the Wellton-

Mohawk Irrigation and Drainage District, the Yuma County Water Users Association, the 

Salt River Project Agricultural Improvement and Power District, and the Mohave County 

Water Authority; 

California Parties:  The Coachella Valley Water District, the Colorado River 

Board of California, the Imperial Irrigation District, the Palo Verde Irrigation District, the 

San Diego County Water Authority, the Southern California Public Power Authority, 

Bard Irrigation District, Department of California Fish and Game, and The Metropolitan 

Water District of Southern California; 

Federal Parties: The Bureau of Reclamation (Reclamation), the United 

States Fish and Wildlife Service (Service), the National Park Service (NPS), the Bureau 

of Indian Affairs (BIA), and the Bureau of Land Management (BLM); and, the Western 

Area Power Administration (Western). 

Nevada Parties: The Colorado River Commission of Nevada, the Nevada 

Department of Wildlife, Basic Water Company, and the Southern Nevada Water 

Authority. 
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Other Parties:   Any person or entity added as a Third Party Authorized to 

Take pursuant to section 16 of this Agreement.   

2. RECITALS AND PURPOSES 

A. The Arizona, California, and Nevada Parties, in partnership with the 

Federal Parties, have developed the Lower Colorado River Multi-Species Conservation 

Program to provide the basis for compliance with section 10(a)(1)(B) of the Federal 

Endangered Species Act (ESA) by the State Parties and section 7 of the ESA by the 

Federal Parties. 

B. The Planning Area for the LCR MSCP, as depicted on Figures 1-1 in the 

HCP and BA and described in sections 1.4.1 of the HCP and BA, is defined as areas up to 

and including the full-pool elevations of Lakes Mead, Mohave, and Havasu and the 

historical floodplain of the Colorado River from Lake Mead downstream to the Southerly 

International Boundary with Mexico.  The historical floodplain includes all those lands 

that are or have been affected by the meandering or regulated flows of the Colorado 

River, which are delineated by significant changes in elevation between the floodplain 

and the adjacent uplands. 

C. The Planning Area provides habitat for the following Covered Species 

which are listed as endangered or threatened under the ESA as of the Effective Date: 

Bonytail 

Humpback chub 

Razorback sucker 

Desert tortoise 

Southwestern willow flycatcher 

Yuma clapper rail 

D. The Planning Area also provides habitat for the following Covered 

Species which are not listed as endangered or threatened under ESA as of the Effective 

Date: 

Threecorner milkvetch 
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Sticky buckwheat 

MacNeill’s sootywing skipper 

Flannelmouth sucker 

Relict leopard frog 

Flat-tailed horned lizard 

Western least bittern 

California black rail 

Yellow-billed cuckoo 

Elf owl 

Gilded flicker 

Gila woodpecker 

Vermilion flycatcher 

Arizona Bell’s vireo 

Sonoran yellow warbler 

Summer tanager 

Western red bat 

Western yellow bat 

Desert pocket mouse 

Colorado River cotton rat 

Yuma hispid cotton rat 

E. The Planning Area also provides habitat for the following species (evaluation) 

that are not listed as endangered or threatened under the ESA as of the Effective Date, 

and for which coverage under the section 10(a)(1)(B) permit is not sought at this time: 

Sonoran Desert toad (Colorado River toad) 

Lowland leopard frog 

California leaf-nosed bat 

Pale Townsend’s big-eared bat 

F. The Conservation Measures described in Chapter 5 of the HCP will fully 

mitigate the effects of incidental take of Covered Species resulting from the Covered 

Actions and Covered Activities and will, to the maximum extent practicable, minimize, 
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and mitigate the effects of incidental take of Covered Species resulting from the Covered 

Actions and Covered Activities.  In addition, special management considerations for 

species and Critical Habitat were developed and incorporated in the Conservation Plan 

which contribute to conservation goals for the Covered Species. 

G. The Service has found, following opportunity for public comment, that: 1) 

any taking of Covered Species within the LCR MSCP planning area as a result of 

Covered Actions and Covered Activities in accordance with the LCR MSCP as 

implemented will be incidental to the carrying out of otherwise lawful activities; 2) the 

LCR MSCP as implemented will, to the maximum extent practicable, minimize, and 

mitigate the impacts of such incidental taking; 3) the Parties identified and provided for 

in the FMA will ensure that adequate funding for the LCR MSCP will be provided; 4) the 

requested taking of Covered Species as a result of Covered Actions and Covered 

Activities will not appreciably reduce the likelihood of survival and recovery of such 

species in the wild; and 5) the LCR MSCP, as implemented, will satisfy and fulfill all 

measures agreed upon by the Parties for the purposes of the LCR MSCP (including 

procedures determined by the Service to be necessary to address Unforeseen 

Circumstances). 

H. This Agreement: 

• Ensures implementation of each of the terms of the HCP by the Non-Federal 

and Federal Parties; 

• Describes remedies and recourse should any Party fail to perform its 

obligations as set forth in this Agreement;  

• Provides assurances to Permittees that, to the extent authorized by law, as long 

as the terms of the HCP, the Incidental Take Authorization, and this Agreement are 

properly implemented, no additional mitigation will be required of Permittees with 

respect to the Covered Actions and Covered Activities for the Covered Species except as 

provided for in this Agreement; 

• Assures Permittees that compliance with the terms of the HCP and this 

Agreement is sufficient for Permittees to obtain and retain the Permit and adequately 
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provides for the mitigation of the effects of the incidental take of the Covered Species 

resulting from the Covered Actions and Covered Activities; and 

• Anticipates that the Federal Parties will fulfill their obligations under the ESA, 

the Funding and Management Agreement (FMA), and this Implementing Agreement 

(IA). 

3. DEFINITIONS  

The capitalized terms used in this Agreement shall have the meaning ascribed to 

them in this section.  To the extent that the definitions incorporate covenants and 

agreements, such covenants and agreements shall bind the Parties.  Terms used in this 

Agreement and specifically defined in the ESA or in regulations adopted by the Service 

under the ESA have the same meaning as in the ESA and those implementing 

regulations, unless this Agreement expressly provides otherwise. 

1.  “2001 Biological Opinion” means that biological opinion issued by the 

Service on January 12, 2001 entitled “Biological Opinion for Interim Surplus Criteria, 

Secretarial Implementation Agreements, and Conservation Measures on the Lower 

Colorado River, Lake Mead to the Southerly International Boundary, Arizona, California, 

and Nevada.” 

2.  “Adaptive Management” means an iterative program designed to review 

and use the results of information gathered through monitoring and research to adjust 

Conservations Measures, management strategies, and practices where appropriate in 

implementing the Conservation Plan. 

3. “Adaptive Management Program” or “AMP” means the program of 

Adaptive Management that will be undertaken by the Parties as part of the Conservation 

Plan as described in section 11 of this Agreement and section 5.12 of the HCP. 

4. “Agreement” or “IA” means this Implementing Agreement. 

5. “BA” means that biological assessment for the specified Covered Actions 

prepared for the LCR MSCP by the Federal Parties and transmitted to the Service on 

(date to be inserted) in accordance with section 7 of the ESA. 
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6. “Biological Opinion” or “BO” means the section 7 biological opinion 

issued by the Service for the LCR MSCP. 

7. “Certificate of Inclusion” means a certificate issued by a Permittee to a 

non-federal person, firm, or entity that has agreed to be bound by the terms of the HCP 

and the Permit pursuant to section 16.1 of this Agreement. 

8. “Conservation Measure” means measures identified in Chapter 5 of the 

HCP for the benefit of the Covered Species or developed pursuant to the Adaptive 

Management Program including specific activities implemented on an annual basis by the 

Program Manager or, in appropriate circumstances, other Parties to this Agreement. 

9. “Conservation Plan” means the habitat conservation plan described in 

section 11 of this Agreement. 

10.  “Covered Actions” means those actions described  in Chapter 2 of the 

BA, for which Incidental Take Authorization for Covered Species is sought pursuant to 

the LCR MSCP. 

11.  “Covered Activities” means those activities described in Chapter 2 of the 

HCP, for which Incidental Take Authorization for Covered Species is sought pursuant to 

the LCR MSCP. 

12. “Covered Species” means those twenty-seven (27) species listed in Table 

1-2 of the HCP and in sections 2(C) and 2(D) of this Agreement for which Incidental 

Take Authorization for Covered Actions and Covered Activities is sought pursuant to the 

LCR MSCP. 

13.  “Critical Habitat” means those areas within the Planning Area that have 

been designated by the Secretary of the Interior to be essential for the continued existence 

of certain of the Covered Species in accordance with the ESA. 

14. “Days” means calendar days unless otherwise specified.   If the date of 

performance is on a Saturday, Sunday, or observed state or Federal holiday, the date of 

performance shall be construed to be the next business day subsequent to the calculated 

date of performance. 
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15. “Effective Date” means the date on which this Agreement takes effect, as 

provided in section 6.1 of this Agreement. 

16. “EIS/EIR” means the joint environmental impact statement and 

environmental impact report issued pursuant to National Environmental Policy Act 

(NEPA) and the California Environmental Quality Act for the LCR MSCP. 

17. “Environmental Laws” means Federal laws and regulations governing or 

regulating the impact of Covered Actions and Covered Activities on land, water, or 

biological resources as they relate to Covered Species, including, but not limited to the 

ESA, the NEPA, the Migratory Bird Treaty Act (MBTA), the Fish and Wildlife 

Coordination Act, the Fish and Wildlife Act of 1956, and the Clean Water Act (Title 33, 

United States Code sections 1251 et seq.). 

18. “ESA” means the Federal Endangered Species Act of 1973, as amended. 

19. “Funding and Management Agreement” or “FMA” means that 

agreement which provides for the administration, financing, and implementation of the 

LCR MSCP. 

20. “Habitat Conservation Plan” or “HCP” means the habitat conservation 

plan prepared by the State Parties pursuant to section 10(a)(1)(B) of the ESA for purposes 

of the LCR MSCP. 

21.  “Incidental Take Authorization” or “ITA” means, collectively, (i) the 

LCR MSCP section 10(a)(1)(B) incidental take permit and (ii) any incidental take 

statement issued by the Service as part of a Biological Opinion which authorizes take by 

Federal agencies pursuant to the LCR MSCP. 

22.  “LCR MSCP” means the Lower Colorado River Multi-Species 

Conservation Program. 

23. “Listed Species” means those Covered Species that are listed by the 

Service as endangered or threatened on the Effective Date as shown in Table 1-2 of the 

HCP and BA and as listed in section 2(C) of this Agreement. 

24. “Lower Colorado River” means the Colorado River within the Planning 

Area as provided in section 2(B) of this Agreement. 
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25. “Minor Modification” means a clarification or minor change to the LCR 

MSCP as defined in section 14.1 of this Agreement. 

26. “Participant Group” means a group of organizations participating in the 

Program as described in section 7.3.1 of the FMA. 

27. “Party” means an entity that is a signatory to this Agreement.  Such 

entities may be referred to individually as “Party” or collectively as “Parties.” 

28. “Permit” means the section 10(a)(1)(B) incidental take permit issued by 

the Service pursuant to the HCP for the LCR MSCP. 

29. “Permittee” means a non-federal person, firm, or entity that has been 

authorized to take Covered Species pursuant to this Agreement and the Permit.   

30. “Program Documents” means the HCP, BA, EIS/EIR, FMA, IA, BO, 

and the Permit.  

31. “Program Manager” means an employee of Reclamation whose 

responsibility it is to plan for and take such actions as may be required to implement the 

LCR MSCP pursuant to the provisions of this Agreement and the FMA. 

32. “Reclamation” means the United States Bureau of Reclamation. 

33. “Secretary” means the Secretary of the Interior and/or his/her designee. 

34. “Service” means the United States Fish and Wildlife Service. 

35. “State Party” means an entity described as an Arizona Party, a California 

Party, or a Nevada Party. 

36. “Steering Committee” means the body established by section 7.3 of the 

FMA. 

37. “Third Party Authorized to Take” means any person, firm, or entity that 

receives an ITA pursuant to section 16 of this Agreement. 

38. “Unlisted Species” means a species that is not listed as endangered or 

threatened under the ESA as of the Effective Date. 
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4. PRIORITY OF PROGRAM DOCUMENTS  

4.1 Program Documents 

The terms of this Agreement and the terms of the other Program Documents are 

intended by the Parties, and shall be interpreted, to be complementary.  In the event of 

any conflict between the terms of this Agreement and the HCP, BA, or EIS/EIR, the 

terms of this Agreement will control.  In the event of a conflict between the FMA and this 

Agreement, the terms of the FMA will control. 

4.2 Permit Controls 

The terms of the Permit and the terms of the other Program Documents are 

intended by the Parties, and shall be interpreted, to be complementary.  In the event of 

any conflict among the terms of the Permit and other Program Documents, the terms of 

the Permit will control.  

5. PREVIOUS AGREEMENTS SUPERCEDED 

This Agreement and the FMA are intended to be final and binding agreements 

among the Parties regarding the LCR MSCP.  All other agreements and understandings, 

written or oral, which have previously been entered into or agreed to by and among the 

Parties prior hereto regarding the LCR MSCP are superceded by this Agreement and the 

FMA.  Notwithstanding the foregoing, nothing in this Agreement or the other Program 

Documents shall be deemed to supercede any agreement related to the 2001 Biological 

Opinion and the implementation of the reasonable and prudent measures set forth in the 

2001 Biological Opinion. 

6. EFFECTIVE DATE AND TERM 

6.1 Effective Date 

This Agreement shall become effective as of the date the Permit is issued by the 

Service. 
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6.2 Term of Agreement 

This Agreement shall remain in effect for a term of fifty (50) years from the 

Effective Date, unless terminated or extended prior to that date. 

6.3 Extension of the Permit 

The Service may, with the agreement of the Parties, from time to time extend the 

Permit beyond its current term in compliance with the applicable law and regulations in 

force on the date of any such extension. 

6.4 Permit suspension 

The Service may suspend the Permit if the Permittees are not in compliance with 

the conditions of the Permit, this Agreement, the FMA, or any applicable Federal laws 

and regulations.  For the purposes of the LCR MSCP, the procedures applicable to any 

suspension shall be in accordance with the Federal regulations in effect at the time of the 

suspension; provided however, that at a minimum the Permittee shall be afforded the 

procedural rights set forth in section 50 C.F.R. section 13.27 in existence on the Effective 

Date.  The suspension shall remain in effect until the Service determines that the 

Permittees have corrected the deficiencies.  The Permit may be partially suspended with 

respect to specified Covered Species, or to a portion of the Planning Area or Covered 

Activities, or in relation to a specific Permittee or specific Permittees. In the event of a 

partial suspension, the portion of the Permit not subject to suspension shall remain in full 

force and effect. Permit suspension as a result of Changed Circumstances shall be in 

accordance with the applicable terms of this section 6.4 and section 13 of this Agreement. 

6.5 Permit revocation 

This section is not intended to be applied before December 12, 2004 or applicable date 
pursuant to Spirit of Sage litigation in U.S. District Court. 
 

The Service shall not revoke this Permit for any reason except those listed in 

applicable regulations, or unless the Covered Activities would be inconsistent with the 

criteria set forth in 16 U.S.C. 1539 (a)(2)(B)(iv) and this inconsistency has not been 

remedied in a timely fashion. Notwithstanding the foregoing, this Permit will only be 
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revoked if the Service, the Permittees, and other interested parties have not been 

successful in remedying any such inconsistency through other means.  The Permit may be 

partially revoked with respect to specified Covered Species, or to a portion of the 

Planning Area or Covered Activities, or in relation to a specific Permitee or specific 

Permittees.  In the event of a partial revocation, the portion of the Permit not subject to 

the revocation shall remain in full force and effect.  All Conservation Measures in the 

HCP that are continued in effect after any Permit revocation shall be taken into account 

by the Service and credited toward any future efforts by the Permittees and other Parties 

to ensure that any Covered Actions or Covered Activities are in compliance with 

requirements of the ESA. This provision shall survive any revocation of the Permit and 

shall remain in full force and effect thereafter.  

7. INTEGRATION OF BA AND HCP 

7.1 Comprehensive Plan 

The LCR MSCP is a comprehensive plan.  It addresses the effects of all Federal 

Covered Actions and non-federal Covered Activities on Covered Species and their 

habitats.  The LCR MSCP is intended to secure ITAs to authorize incidental take of 

Covered Species, that are now or hereafter listed as endangered or threatened pursuant to 

the ESA, that may occur as a result of the Covered Actions and Covered Activities. 

7.2 Legal Uncertainty Regarding Non-Discretionary Federal Actions 

Take that occurs as the incidental result of Covered Actions undertaken by 

Reclamation, Western, and the other Federal agencies identified in the BA (i.e., NPS, 

BIA, the Service, and BLM) may only be authorized by the Service pursuant to the 

provisions of section 7 of the ESA.  However, certain Covered Actions that are 

undertaken by Reclamation and Western are nondiscretionary in nature (e.g., delivery of 

water to Mexico pursuant to the 1944 Water Treaty, delivery of water to parties holding 

permanent water delivery contracts with the Secretary).  Non-discretionary actions of the 

Federal Parties are not subject to the consultation and/or conference requirements of 

section 7 of the ESA.  In addition, many of Reclamation’s non-discretionary Covered 

Actions occur as the result of contracts with non-federal Parties and, arguably, might be 
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included as part of the section 10(a)(1)(B) Permit (e.g., water is delivered by Reclamation 

as the result of water orders by non-federal entities pursuant to water delivery contracts).  

In order to make the LCR MSCP as comprehensive as possible, while avoiding 

arguments and challenges about whether any particular Federal action is discretionary or 

non-discretionary, and whether incidental take authority should be granted pursuant to 

section 7 or section 10: (i) the effects of all  Covered Actions, both discretionary and non-

discretionary and Covered Activities have been described and analyzed in both the BA 

and the HCP; and (ii) the Permittees are seeking an incidental take permit for their 

Covered Activities pursuant to section 10 of the ESA; and (iii) Reclamation and the other 

Federal Parties are seeking incidental take authorization for their Covered Actions 

pursuant to section 7 of the ESA. 

7.3 No Obligation to Consult on Non-Discretionary Actions or Actions 

that Do Not Affect Listed Species 

Notwithstanding the inclusion of Federal non-discretionary actions within the 

identified Covered Actions, this Agreement shall not be interpreted to require 

consultation and/or conference pursuant to section 7 of the ESA with respect to Federal 

non-discretionary actions for the purpose of compliance with the provisions of the ESA 

on the Lower Colorado River or for any other purpose or in any other case or 

circumstance.  The approach taken in this regard for the LCR MSCP is undertaken for the 

specific purposes and as identified in sections 7.1 and 7.2 of this Agreement.  Nor shall 

anything in this Agreement be interpreted to require consultation and/or conference 

pursuant to section 7 of the ESA with respect to Federal actions that do not affect Listed 

Species. 

7.4 Compliance with Provisions of Biological Opinion 

The Federal Parties and the Permittees agree that they shall comply with all applicable 

reasonable and prudent measures and terms and conditions within the Biological Opinion, 

notwithstanding the fact that such reasonable and prudent measures and terms and 

conditions may arise out of, or be connected with, incidental take resulting from Covered 

Actions that are non-discretionary or do not affect Listed Species. 
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7.5 No Allocation of Individual Responsibility to Mitigate for Effects of 

Covered Actions and Covered Activities 

The Parties have quantified the effects of the Covered Actions and Covered Activities for 

development of a comprehensive conservation plan.  The Parties have not identified 

specific impacts that individual Covered Actions and Covered Activities have had or will 

have upon the Covered Species and their habitats because the decline of species and 

habitats along the Lower Colorado River has been caused by many factors, including but 

not limited to: (i) introduction of non-native species; (ii) permanent facilities constructed 

prior to enactment of the Environmental Laws; (iii) stochastic events, both within and 

beyond the Planning Area, that are beyond the control of any of the Parties; and, (iv) 

development and other activities undertaken within and adjacent to the Lower Colorado 

River.  

8. FUTURE SECTION 7 CONSULTATIONS – COVERED ACTIONS AND 

COVERED ACTIVITIES 

In the event that, despite implementation of the LCR MSCP and cooperative 

efforts among the Service, the Program Manager, and the Steering Committee, any 

Federal Party determines that a section 7 consultation or re-initiation of consultation is 

required pursuant to applicable Federal law for any Covered Action, the Federal Party 

shall give notice thereof to the Program Manager, the Steering Committee and the 

Permittees, and such Permittees shall be treated as Applicants in any such section 7 

consultation, and be entitled to fully and completely participate in all matters involved in 

such consultation or re-initiation of consultation.  Costs associated with modifications to 

the Conservation Plan resulting from any such consultation shall be dealt with in 

accordance with section 9.9 of the FMA. 

The Service has evaluated the direct, indirect, and cumulative effects of the 

Covered Actions and Covered Activities in its Biological Opinion issued in connection 

with the LCR MSCP and issuance of the Permit. As a result, and to the maximum extent 

allowable, in any consultation under section 7 of ESA subsequent to the Effective Date 

with regard to the Covered Actions or Covered Activities, including consultations 
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involving the Permittee(s) or entity with Third Party Take Authorization with regard to 

Covered Species, the Service shall ensure that the biological opinion issued in connection 

with the proposed action or project that is the subject of the future consultation is 

consistent with the Biological Opinion. 

9. FUTURE SECTION 7 CONSULTATIONS – OTHER ACTIONS AND 

ACTIVITIES 

9.1 Notice 

In any section 7 consultation subsequent to the Effective Date involving activities, 

other than Covered Actions or Covered Activities, undertaken by any person, firm, or 

entity that could have an effect upon Covered Species and their habitats within the 

Planning Area, the Service shall, to the maximum extent allowed by Federal statutes and 

regulations, give notice thereof to the Program Manager, the Steering Committee, and the 

Permittees. 

9.2 Contents of Biological Opinion 

The Service agrees that the terms of any biological opinion issued in connection 

with projects that are independent of the Covered Actions and the Covered Activities 

shall not impose or result in any additional obligation, cost, or expense to the LCR 

MSCP. 

10. SPECIES 

10.1 Covered but Currently Unlisted Species – Section 10 Permit 

Covered Species that are not listed on the Effective Date as endangered or 

threatened under the ESA have been treated in the LCR MSCP as if they are Listed 

Species.  In the event an unlisted Covered Species becomes a Listed Species in the future, 

incidental take of that species shall, without any further action on the part of the 

Permittees, be immediately authorized pursuant to the terms of the Permit. 
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10.1.1 Savings Provision 

If it is judicially determined that the Service was not authorized to cause the 

Permit to become effective automatically as to Covered Species not listed as of the 

Effective Date, the Service shall accept the minimization and mitigation measures in the 

LCR MSCP as the basis for an application for an amendment to or separate Permits, 

MBTA Permits, and/or other Incidental Take Authorizations. The Service shall use 

reasonable efforts to review and process the application expeditiously so as to ensure, 

provided the Permit amendment or application meets the requirements of ESA and other 

applicable Federal laws, that the Incidental Take Authorization is effective concurrently 

with the listing of the Covered Species under ESA. In issuing such Permits, amendments, 

and/or Incidental Take Authorizations, and to the extent that such judicial determination 

creating the circumstances requiring such additional review and processing allows, the 

Service shall not request, impose, recommend, or require further mitigation, 

conservation, compensation, enhancement, or other protection for such Covered Species 

except as expressly provided in the Permit, this Agreement, and the FMA. 

10.2 Covered but Currently Unlisted Species – Section 7 

Pursuant to the provisions of section 7 of the ESA and its implementing 

regulations, incidental take statements contained in Biological Opinions apply only to 

species listed as endangered or threatened under the ESA.  In the event an unlisted 

Covered Species becomes listed in the future, the Service shall give due consideration to, 

and full credit for, those Conservation Measures provided in the Conservation Plan that 

benefit such species as part of any section 7 consultation regarding the Covered Actions.   

10.3 Additions to the Covered Species List 

In the event the Permittees desire to add additional species to the list of Covered 

Species, the Permittees shall propose an amendment of the HCP and request an 

amendment to the Permit.  Such request shall be supported by sufficient evidence to meet 

the requirements of the ESA.  The Service shall give due consideration to, and full credit 

for, Conservation Measures previously implemented as part of the Conservation Plan that 

benefit such species.  
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10.4 Future Listings of Other Species 

To the extent allowed by applicable law, in evaluating whether to list a species 

that is not a Covered Species, but which may, from time to time, be present in the 

Planning Area, the Service shall: (i) provide advance notice to the Program Manager who 

shall then inform the Steering Committee and Permittees of the potential listing, (ii) 

consider the conservation benefits already provided to the species by the LCR MSCP; 

and (iii) coordinate with the Program Manager and the Steering Committee to identify 

what changes to the Conservation Plan, if any, would be sufficient to avoid listing within 

the Planning Area.  In the event that any such species is listed within the Planning Area, 

the Service shall give due consideration to, and full credit for, Conservation Measures 

previously implemented as part of the Conservation Plan that benefit such species in any 

proposed amendment to the HCP and the Permit or in any section 7 consultation 

regarding the Covered Actions.  

11. THE CONSERVATION PLAN AND ADAPTIVE MANAGEMENT 

11.1 The LCR MSCP Conservation Plan 

11.1.1 Content 

The Conservation Plan consists of: (i) those measures described in Section 1.1 of 

the HCP that are required to be performed by Reclamation pursuant to the 2001 

Biological Opinion; (ii) those measures described in Section 1.1 of the HCP that are 

required to be performed by Reclamation pursuant to the April 30, 1997 and April 30, 

2002 Biological Opinions (Lower Colorado River Operations and Maintenance); (iii) 

those Conservation Measures described in Chapter 5 of the HCP; and (iv) those 

Conservation Measures that are developed after the Effective Date pursuant to the AMP.  

Implementation of the Conservation Plan will occur pursuant to the Program Documents. 

11.2 Goals of the Conservation Plan 

As more particularly described in section 5.2.1 of the HCP, the goals of the 

Conservation Plan with respect to Covered Species are: 
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• To avoid, minimize, and fully mitigate adverse effects of Covered Actions and 

Covered Activities and LCR MSCP implementation on Covered Species and their 

habitat; 

• To contribute to the recovery of listed species; and 

• To reduce the likelihood of future listing of Unlisted Species. 

11.3 Measurement of Biological Goals and Objectives-Importance of 
Habitat 

The Covered Species could be affected by actions, both natural and man-made, 

within and outside the Planning Area, which are beyond the control of the Parties and 

unrelated to the Covered Actions and Covered Activities.  Therefore, the effectiveness of 

the Conservation Plan in minimizing and mitigating the effects of the Covered Actions 

and Covered Activities on the Covered Species will be considered on the basis of the 

implementation of the Conservation Measures set forth in the HCP or as modified 

through the AMP. 

11.4 Importance of Adaptive Management 

The initial Conservation Measures proposed to be funded by the Parties are 

sufficient to meet the incidental take requirements of the ESA.  However, the number of 

Covered Species, the paucity of data and information regarding some species, the variety 

of habitats found within the Planning Area, the likelihood of new environmental 

challenges, and the budget of the LCR MSCP, make implementation of a science-based 

AMP that relies on the best available scientific information and knowledge an essential 

component of the LCR MSCP.  The AMP will provide guidance to all Parties regarding 

monitoring, research, and management practices to benefit the Covered Species.  Each 

Party shall, to the maximum extent practicable, fully cooperate with the AMP. 

11.4.1 Adaptive Management Program 

As more particularly illustrated in Figure 5-4 and described in section 5.12 of the 

HCP, Reclamation shall implement an iterative Adaptive Management Program for the 

LCR MSCP that utilizes the best scientific information and knowledge, together with the 

results of monitoring and research, to evaluate the successes and failures of the 
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Conservation Plan.  Because changes over time and adaptive responses are contemplated 

by the LCR MSCP, changes proposed as the result of the AMP or as a result of changed 

circumstances will not require an Amendment to the LCR MSCP, the Permit, or this 

Agreement. If unforeseen circumstances occur as provided in section 13 of this 

Agreement, they will be resolved through internal changes in the Conservation Plan 

through Adaptive Management. Changes proposed as a result of unforeseen 

circumstances should not require an Amendment to the LCR MSCP, the Permit, or this 

Agreement. 

11.4.2 Changes Resulting From Adaptive Management Program 

All proposed changes as a result of the Adaptive Management Program shall be 

identified in the annual implementation report, work plan, and budget submitted to the 

Steering Committee and thereafter communicated to the Service for review, comment, 

and approval as provided in section 7.4 of the FMA.  

12. FUNDING AND MANAGEMENT AGREEMENT 

The Parties have entered into a FMA that provides for the sharing of the costs of 

the LCR MSCP.  A Party’s share of the annual LCR MSCP costs shall be determined and 

paid in accordance with section 8 of the FMA.  In addition, the FMA provides the terms 

and conditions agreed upon between the Permittees and the Federal Parties regarding the 

financing, implementation, and administration of the LCR MSCP.  Execution of this 

Agreement and the FMA constitutes each Party’s commitment to the Service to meet 

their funding obligations in accordance with the FMA and to implement those applicable 

conservation, avoidance, minimization, and mitigation measures set forth in the 

Conservation Plan. 

13. CHANGED CIRCUMSTANCES AND UNFORESEEN CIRCUMSTANCES 

13.1 Changed Circumstances In General 

Section 5.12.3 and Table 5-13 of the HCP identify certain changed circumstances 

affecting Covered Species or their habitats that have been reasonably anticipated and 
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planned for in the LCR MSCP and describes the remedial measures that will be 

implemented in the event that such changed circumstances occur. 

13.1.1 Specific Changed Circumstances 

The following have been identified as changed circumstances for purposes of the 

LCR MSCP: 

• Unsuccessful creation of habitat, including failure that is caused by drought or 

insufficiency of water, regardless of cause; 

• Destruction or loss, in whole or in part, by flooding and/or sedimentation of 

backwaters and marshes that have been created or restored; 

• Created cottonwood-willow and honey mesquite land cover that provide 

habitat for Covered Species in conservation areas are lost as a result of floods; 

• Fish in rearing facilities or in the stocking process are lost for any reason; 

• Rearing facilities or aquaculture techniques are not capable, or fail for any 

reason, to provide sufficient numbers or sizes of fish to meet augmentation goals; 

• A toxic or hazardous material spill or deposit occurs which impacts areas that 

have been created or restored; or 

• Future listing of a Covered Species that is not listed on the Effective Date. 

13.1.2 Remedial Measures 

If any Party discovers that a changed circumstance has occurred, it will give 

notice to the Program Manager who will then give notice to the other Parties as soon as 

practicable after learning of the changed circumstance.  In the event any changed 

circumstance occurs, the Program Manager shall implement the remedial measures, or 

cause those measures to be implemented, as specified in Table 5-13 of the HCP.  

13.2 Unforeseen Circumstances in General 

Any change in circumstances not identified as a changed circumstance in section 

5.12.3 and Table 5-13 of the HCP shall be considered an unforeseen circumstance.  The 
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obligations of the Service in regard to unforeseen circumstances are set forth in 50 C.F.R. 

17.22. 

13.2.1 Response to Unforeseen Circumstances 

Upon a determination that an unforeseen circumstance has occurred and that 

additional Conservation Measures are required to address the unforeseen circumstance 

that were neither identified in the Conservation Plan nor capable of implementation 

within the budget set forth in Chapter 7 of the HCP, and provided that the Permittees are 

in compliance with any applicable terms of the LCR MSCP, the cost of any additional 

Conservation Measures will be borne by the Federal government, other governmental 

agencies, private conservation organizations, or other private entities who are not part of 

the LCR MSCP.   Costs associated with modifications to the Conservation Plan resulting 

from any such Conservation Measures shall be dealt with in accordance with section 9.9 

of the FMA. 

13.2.2 Avoidance of Effect on Permittees 

If additional actions are required for the benefit of Covered Species as the result 

of an unforeseen circumstance, the Federal Parties shall adopt measures that address the 

effect of the unforeseen circumstance on the relevant species and its habitat.  The Federal 

Parties shall endeavor to adopt those actions or measures that will have the least effect 

upon the Permittees and the respective constituents served by the Permittees.  Prior to 

undertaking or attempting to impose any such additional action, including limitations on 

the use of land or water for the benefit of Covered Species, the Federal Parties shall 

consider all practical alternatives, including but not limited to land purchase and 

exchange programs, additional public education, translocation programs, propagation 

programs, and acquisition of conservation easements.   

13.2.3  Cooperation of Permittees 

If an unforeseen circumstance should occur, the Permittees shall cooperate with 

and assist the Federal Parties, to address the unforeseen circumstance. 
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14. MODIFICATIONS TO THE LCR MSCP AND AMENDMENTS TO THE 

PERMIT  

14.1  Minor Modifications 

 Minor Modifications are changes to the LCR MSCP of a minor or technical 

nature where the effect on Covered Species, levels of take, and the Permittees’ ability to 

implement the LCR MSCP, are either beneficial or are not significantly different than 

those described in the LCR MSCP as originally adopted. Minor Modifications to the LCR 

MSCP shall not require amendments to this Agreement or the Permits. Minor 

Modifications may include changes to the Conservation Measures pursuant to the AMP. 

Any Party may propose a Minor Modification to the Conservation Plan by 

providing notice including a statement of the reason for the proposed modification and an 

analysis of its environmental effects, if any, to the Project Manager.  The Project 

Manager shall present the Minor Modification to the Steering Committee for its approval 

and if it is approved by the Steering Committee the Project Manager shall forward the 

proposal, along with the analysis, to the Service for its approval.  A Minor Modification 

shall become effective on a date set by the Project Manager after he/she has received 

written notice from the Service of its approval of the Minor Modification.  If the Service 

rejects the Minor Modification, the Service shall notify the Project Manager in writing of 

the reason for its rejection. In either event, the Project Manager shall inform the Steering 

Committee of the Service’s action in the matter. 

 14.2   Amendment of the Permit 

The Permit may be amended only with the agreement of all the Parties.  Any             

amendment must be in accordance with the ESA, the Service's permit regulations, and 

any other applicable law.  Any party proposing an amendment to the Permit shall provide 

a statement of the reason for the amendment and an analysis of the environmental effects 

including its effects on the Parties, the Conservation Plan, and on Covered Species. 

  

14.3   Annual Report 
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The Program Manager shall include the adoption of any Minor Modification or 

Amendment as part of the annual report required pursuant to section 7.4.1(J) of the FMA.  

 

15. ASSURANCES AND COMMITMENTS   

Each of the Parties affirms, acknowledges, and confirms each of its covenants, 

representations, agreements, undertakings, commitments, or assurances contained herein 

in the FMA, in the Permit and, in addition, makes the following commitments and 

assurances. 

15.1 Implementation Assistance 

Each Permittee shall, to the maximum extent practicable, cooperate with 

Reclamation to ensure that actions required for Conservation Measures are accomplished 

including, but not limited to, the purchase, acquisition, or lease of land and water.  

Permittees shall not unreasonably withhold any necessary approvals to accomplish the 

above listed actions.   

15.2 Participation on LCR MSCP Committees 

Each of the Parties shall provide staff to serve on LCR MSCP committees, as 

appropriate, and shall ensure, to the extent possible, staff participation in discussions and 

meetings with the other Parties to ensure that the implementation of the LCR MSCP is 

consistent with any findings upon which the Permit is based. 

15.3 Assurances Regarding LCR MSCP 

After opportunity for public review and comment, based on the best available 

current scientific and commercial data, the Service has found that the LCR MSCP, as 

implemented by this Agreement: (i) is consistent with and will complement other 

applicable conservation planning and regulatory programs and efforts addressing wildlife 

within the region; (ii) minimizes and mitigates, to the maximum extent practicable, the 

effects of the Covered Actions and Covered Activities on the Covered Species; (iii) will 

ensure that the measures agreed upon by the Permittees and the Service will be met; and 

(iv) will be implemented. The Service shall not take a position inconsistent with the 
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acknowledgments set forth in this section, including, without limitation, in the form of 

comments offered by the Service in the context of any process associated with approvals 

for Covered Actions and Covered Activities with regard to effects on Covered Species. 

15.4  “No Surprises” Assurances  

This is not intended to be applied before December 12, 2004 or applicable date pursuant 
to Spirit of Sage litigation in any U.S. District Court. 
 

Provided that Permittees have complied with their obligations under the HCP, this 

Agreement, the FMA, and the Permit, the Service can require Permittees to provide 

mitigation only in accordance with applicable Federal law and regulations, including the 

“No Surprises” regulations published as of the Effective Date at 50 C.F.R. 17.22(b)(5), 

17.32(b)(5), and subject to the funding requirements set forth in sections 8.5 and 9.9 of 

the FMA.   

15.4.1 “Spirit of the Sage” Decision   

This is not intended to be applied before December 12, 2004 or applicable date pursuant 
to Spirit of Sage litigation in any U.S. District Court. 
 

On June 10, 2004, the court in Spirit of the Sage Council v. Norton, Civil Action 

No. 98-1873 (D.D.C.) ordered that until the Service completes a rulemaking on 

revocation standards for incidental take permits, the Service may not approve new 

incidental take permits or related documents containing “No Surprises” assurances.  The 

order specifically allows for the Service to issue incidental take permits that do not 

contain “No Surprises” assurances.  Therefore, the “No Surprises” assurances contained 

in the Program Documents are currently unenforceable and ineffective with respect to 

this Permit.  The remainder of the Permit, this Agreement, and the HCP shall remain in 

full force and effect to the maximum extent permitted by law. In addition in the event that 

any future judicial decision or determination holds that the “No Surprises” assurances 

rule (or similar successive rule) is vacated, held unenforceable or enjoined for any reason 

or to any extent, subject to the provisions of section 18.13 of this Agreement, the 

Program Documents shall be enforceable only to the degree allowed by any such decision 

or determination; provided that the remainder of the Permit, this Agreement, and the HCP 
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shall remain in full force and effect to the maximum extent permitted by law.  In the 

event that the “No Surprises” assurances rule is vacated, held unenforceable or enjoined 

by a judicial decision or determination, including the June 10, 2004, order described 

above, but is later reinstated to otherwise authorized, the assurances provided under the 

revised rule shall automatically apply to the HCP, this Agreement, and Permit in place of 

the “No Surprises” assurances provisions in the Program Documents. If, in response to 

any judicial decision or determination the “No Surprises” assurances rule is revised, the 

“No Surprises” assurances provisions in the Program Documents shall be automatically 

amended in a manner consistent with the revised rule so as to afford the maximum 

protection to the Permittees consistent with the revised rule.  Pursuant to the June 10, 

2004, order in Spirit of the Sage Council v. Norton, Civil Action No. 98-1873 (D.D.C), 

until the Service adopts new revocation rules specifically applicable to incidental take 

Permits, all incidental take Permits issued by the Service shall be subject to a general 

revocation standard in 50 C.F.R. & 13.28(a)(5).  Additionally, notwithstanding anything 

to the contrary in this Agreement and the HCP, the Service retains statutory authority, 

under both sections 7 and 10 of the ESA, to revoke incidental take Permits that are found 

likely to jeopardize the continued existence of a listed species. 

15.5   Future Recovery Plans 

Each group of State Parties identified in section 1 of this Agreement shall be 

entitled to have a representative included on any recovery team designated to prepare a 

recovery plan for any Covered Species. 

15.6  Future Designations of Critical Habitat 

To the maximum extent allowed by applicable law, the Service shall give the 

Parties written notice of its intention to propose the designation of any Critical Habitat 

within the Planning Area.  Any such notice shall be given to the Parties as early as 

possible in any Critical Habitat designation proceeding.  The Federal Parties, as well as 

any group of State Parties, may designate a representative to represent it and may actively 

participate in discussions regarding the proposed designation.  In its implementation of 

this section 15.6, the Service shall: (i) confer with the Program Manager and the Steering 
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Committee to identify what changes to the Conservation Plan, if any, would be sufficient 

to avoid such designation; and (ii) shall consider the conservation benefits to that species 

already provided by the LCR MSCP. 

15.7  Revision of Critical Habitat Designation for Covered Species 

The Service agrees, to the maximum extent allowable by law and regulation and 

Federal appropriations, and after public review and comment, to reassess and, if 

appropriate, revise the boundaries of existing designated critical habitat of Covered 

Species taking into consideration the impacts of critical habitat designation on the Parties.   

15.8  No Further Mitigation  

Consistent with 50 C.F.R. § 424.12, the LCR MSCP incorporates special 

management considerations necessary to conservation of Covered Species.  If, 

notwithstanding the foregoing, Critical Habitat is designated or revised within the LCR 

MSCP Planning Area, no mitigation, compensation, conservation enhancement, or other 

protective measures other than those set forth in the Program Documents will be required 

of any Permittee in connection with Covered Activities. 

15.9  Notification 

If the Service is of the opinion that the LCR MSCP may not be fulfilling the 

conservation goals and objectives for any Covered Species it shall immediately report its 

concerns to the Program Manager and the Steering Committee, and work with the 

Program Manager and the Steering Committee to develop modified Conservation 

Measures, within the framework of the Conservation Plan and this Agreement, that are 

more likely to fulfill the conservation goals and objectives of the LCR MSCP. 

15.10  Authority to Issue Permit 

The Service, is fully authorized to, and concurrent with the execution of this 

Agreement and the FMA, shall issue the Permit pursuant to section 10(a)(1)(B) of the 

ESA as requested in the HCP filed by the Permittees to allow the incidental take of 

Covered Species as a result of Covered Activities occurring within the Planning Area 

during the term of this Agreement and the Permit. 
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15.11  General Obligations of Parties 

Each Party shall fully and faithfully perform all obligations undertaken or 

assigned to them pursuant to the Program Documents. 

15.12  Authority 

Each Party represents and warrants for the benefit of every other Party hereto that: 

(i) the execution of this Agreement has been duly authorized; (ii) no other authorization 

or approval, whether of governmental bodies or otherwise, will be necessary in order to 

enable that Party to enter into and comply with the terms of this Agreement; and (iii) the 

person executing this Agreement on behalf of each Party has the authority to bind that 

Party. 

16. THIRD PARTY TAKE AUTHORIZATION 

16.1 Authorization 

Incidental take of Covered Species by landowners, water rights owners, 

developers, farmers, and other private and public entities undertaking Covered Activities 

who are: (i) under the direct control of a Permittee in conformance with approvals 

granted by that Permittee and in compliance with the Permit, and this Agreement and the 

HCP; or (ii) subject to a Certificate of Inclusion authorized by the Participant Group for 

the State within which the activity is to occur, shall be considered authorized to take 

Covered Species pursuant to the Permit.  A Certificate of Inclusion, approved by the 

Service, shall authorize the person, firm, or entity to take Covered Species as an 

incidental result of Covered Activities within the Planning Area pursuant to the terms of 

the Permit and this Agreement.  Any such landowner, water rights owner, developer, 

farmer, or other private or public entity shall be a Third Party Authorized to Take.  

Permittees shall include as a part of any Certificate of Inclusion a condition requiring 

compliance with the Permit, the HCP, and this Agreement, describe the Covered Activity 

for which the Incidental Take Authorization was granted, and report the identity of such 

entity to the Program Manager in writing.  The Third Party Authorized to Take shall 

receive an Incidental Take Authorization only if it is in full compliance with all 

requirements of this Agreement, the HCP, the Permit, any issued entitlements, and all 
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other applicable requirements.  Any Third Party Authorized to Take may carry out the 

Covered Activity authorized by the Permit and shall have the same rights and obligations 

under this Agreement as the Permittees.   

17. REMEDIES AND ENFORCEMENT  

17.1 In General 

The Parties agree to work together in good faith to resolve disagreements using 

informal meetings and conferences to reach mutually satisfactory conclusions to matters 

in dispute. 

17.2 Alleged Default 

In the event any Party fails or refuses to undertake or complete any obligation 

required by the Program Documents, the entity alleging such default shall notify the Party 

alleged to be in default, the Service, the Program Manager, and the Chair, who shall 

promptly notify all Members of the Steering Committee of the alleged default.  The Party 

alleged to be in default shall be given reasonable opportunity to cure the alleged default.  

17.3 Loss of ITA Benefits 

Any Party who believes that a Permittee has failed or refused to undertake or 

complete any obligation required by the Program Documents or by any funding 

agreement entered into by such Permittee to provide for funding for the LCR MSCP, may 

request that the Service suspend or revoke that defaulting Permittee’s ITA coverage 

unless and until the alleged default is cured or until it has been determined by the Service 

that the Permittee is not in default.  The Service shall review any alleged default of any 

such Permittee pursuant to sections 6.4 and 6.5 of this Agreement. 

17.4 Enforcement of Agreement and Remedies for Breach 

Except as provided in section 17.5 of this Agreement, each Party shall be entitled 

to pursue legal action, including the filing of a suit for specific performance, declaratory 

relief, or injunctive relief to enforce and seek remedies for any breach of applicable 
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provisions of the Program Documents, including access to Federal courts under the 

Administrative Procedure Act (5 U.S.C. § 702 et seq.). 

17.5 No Monetary Damages, Effect of Agreement on Pre-Existing 

Liabilities, and Enforcement Authority of the Service 

17.5.1 No Monetary Damages 

No Party shall be liable in monetary damages to any other Party or other person 

for any breach of this Agreement or the FMA, any performance or failure to perform a 

mandatory or discretionary obligation imposed by this Agreement, or any other cause of 

action arising under this Agreement. 

17.5.2 Retention of Liability 

Each Party shall retain whatever liability it would otherwise possess for its present 

or future acts or failure to act in the absence of this Agreement. 

17.5.3 Landowner Liability 

All Parties shall retain whatever liability they would possess as an owner of 

interests in land in the absence of this Agreement. 

17.5.4 Enforcement Authority of the Service 

Nothing contained in this Agreement is intended to limit the authority of the 

Service to seek civil or criminal penalties or otherwise fulfill its enforcement 

responsibilities under the ESA and other applicable laws.  However, as long as the HCP 

is being properly implemented in accordance with the Program Documents, the Service 

shall not seek civil or criminal penalties or otherwise enforce the take prohibitions of the 

ESA and other applicable laws for incidental take of Covered Species that is in 

accordance with the terms of the Incidental Take Authorization. 

17.6 Effect of Federal Default 

The Service agrees that a failure to comply with the applicable requirements of 

the LCR MSCP on the part of a Federal Party shall not result in the suspension or 
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revocation of the Permit as to those Permittees that are complying with the requirements 

of the LCR MSCP and the Permit. 

18. MISCELLANEOUS PROVISIONS 

18.1 Response Times 

The Parties agree that time is of the essence in performance of the obligations of 

this Agreement.  Except as otherwise set forth herein or as required by applicable laws or 

regulations, the Parties shall use reasonable efforts to respond to written requests within 

forty-five (45) Days. 

18.2 No Partnership 

Except as otherwise expressly set forth herein, neither this Agreement, nor any 

other Program Document shall make, or be deemed to make, any Party to this Agreement 

the agent for, or the partner or joint venture of, any other Party. 

18.3 Nullification of Agreement 

In the event that the Permit is revoked or substantially modified without the 

consent of the Parties, this Agreement shall be null and void and, in such event, no Party 

shall be bound by its terms. 

18.4 Notices 

18.4.1 Notice of Default, Suspension, or Revocation 

Notices of default, suspension, or revocation shall be in writing, and either 

delivered personally, or by United States mail, certified and postage prepaid, return 

receipt requested to the addresses on file with the Program Manager.  Notwithstanding 

the foregoing, notices may be delivered by facsimile or other electronic means, provided 

that they are also delivered personally or by overnight or certified mail.  Notices shall be 

transmitted so that they are received within the specified deadlines. Notice delivered via 

certified mail, return receipt requested, shall be deemed received 5 business days after 

deposit in the United States mail.  Notices delivered personally shall be deemed received 
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on the date they are delivered.  Notices delivered via overnight delivery shall be deemed 

received on the next business day after deposit with the overnight mail delivery service. 

18.4.2 Other Notices 

All other notices required by this Agreement shall be in writing, and either 

delivered personally, or by United States mail, postage prepaid, or by facsimile or other 

electronic means to the addresses on file with the Program Manager.   

18.5 Preparation by All Parties 

This Agreement shall not be construed as if it had been prepared by any one 

Party, but rather as if all the Parties had prepared the Agreement. 

18.6 Assignment or Transfer 

This Agreement shall be binding on and inure to the benefit of the Parties, the 

Permittees, and their respective successors and assigns, including Third Parties 

Authorized to Take.  Assignment or other transfer of the Permit or any rights or 

authorities granted thereunder shall be governed by ESA permit regulations. 

18.7 Attorneys’ Fees 

If any action at law or equity, including any action for declaratory relief, is 

brought to enforce or interpret the provisions of this Agreement, each Party to the 

litigation shall bear its own attorneys’ fees and costs, provided that attorneys’ fees and 

costs recoverable by or against the United States shall be governed by applicable Federal 

law. 

18.8 Elected Officials Not to Benefit 

No member of, or delegate to, the United States Congress or the governing body 

of any of the Permittees shall be entitled to any share or part of this Agreement or to any 

benefit that may arise from it, except as a holder of an Incidental Take Authorization. 
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18.9 Availability of Funds 

Implementation of this Agreement and the LCR MSCP by the Parties is subject to 

the requirements of the Anti-Deficiency Act, the laws of the States of Arizona, 

California, and Nevada, respectively, and the availability of appropriated funds.   

18.10 Duplicate Originals 

This Agreement may be executed in any number of duplicate originals. A 

complete original of this Agreement shall be maintained in the official records of each of 

the Parties hereto. 

18.11 No Third Party Beneficiaries 

Without limiting the applicability of rights granted to the public pursuant to the 

ESA or other applicable law, and except as specifically provided with respect to Third 

Parties Authorized to Take, this Agreement shall not create any right or interest in the 

public, or any member thereof, as a third party beneficiary hereof, nor shall it authorize 

anyone not a Party to this Agreement to maintain a suit under the provisions of this 

Agreement.  The duties, obligations, and responsibilities of the Parties to this Agreement 

with respect to third party beneficiaries shall remain as imposed under applicable 

provisions of state and Federal law. 

18.12 References to Regulations 

Except as specifically provided in section 6.1 of this Agreement, any reference in 

this Agreement, the HCP, the BA, or the Permit to any regulation or rule of the Service 

shall be deemed to be a reference to such regulation or rule in existence at the time an 

action is taken. 

18.13 Changes in the Environmental Laws 

It is acknowledged and agreed by the Service that the Permittees are agreeing to 

perform substantial avoidance, minimization, mitigation, Conservation Measures, and 

management measures as set forth in the HCP, the Permit, and this Agreement. If a 

change in, or an addition to, any Federal law governing or regulating the impacts of 

Covered Actions or Covered Activities occurs as they relate to Covered Species, 
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including, but not limited to, ESA and NEPA, the Service shall give due consideration to 

the measures required under the LCR MSCP in applying the new laws and regulations to 

the Permittees. 

18.14 Severability 

If any part or provision of this Agreement shall be held invalid or unenforceable 

by a court having jurisdiction under applicable law, said part or provision shall be 

ineffective only to the extent of such invalidity without in any way affecting the 

remaining parts of said part or provision or the remaining provisions of the Agreement.  

Not withstanding the foregoing, in the event such invalidity or any rescission pursuant to 

this section alters the relative balance of benefits of the Parties to the significant 

disadvantage of a Party, the Parties shall attempt to negotiate a modification of the terms 

of the Agreement in order to reestablish the original balance of benefits, and if such 

agreement is not reached, the disadvantaged Party may rescind the Agreement.  

18.15 Headings 

The section headings used in this Agreement are for the convenience of the 

Parties and are not intended to be used as an aid to interpretation. 

18.16 Faxed Signatures 

Any Party may deliver its signed duplicate of this Agreement to any other Party 

by facsimile transmission, and such delivery shall be deemed made and completed upon 

receipt of such facsimile transmission by the other Party.  Any Party delivering a signed 

duplicate by facsimile transmission shall promptly send the duplicate original bearing its 

original signature to the other Party, provided that a delay or failure to do so shall not 

negate the effectiveness of the delivery made by the facsimile transmission. 

18.17 Further Instruments 

Each of the Parties shall, promptly upon the request of another Party, execute, 

acknowledge, and deliver to the other any and all further instruments as are reasonably 

requested or appropriate to evidence or give effect to the provisions of this Agreement. 
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18.18 Force Majeure 

If the Permittees are wholly or partially prevented from performing obligations 

under this Agreement because of unforeseeable causes beyond the reasonable control of 

and without the fault or negligence of the Permittees (Force Majeure), including, but not 

limited to, acts of God, labor disputes, sudden actions of the elements, or actions of non-

participating Federal or state agencies or local jurisdictions, the Permittees shall be 

excused from whatever performance is affected by such unforeseeable cause to the extent 

so affected, and such failure to perform shall not be considered a material violation or 

breach, provided that nothing in this section 18.18 shall be deemed to authorize any Party 

to violate the ESA and provided further that: (i) the suspension of performance is of no 

greater scope and no longer duration than is required by the Force Majeure; (ii) within 

fifteen (15) Days after the occurrence of the Force Majeure, affected Permittees shall give 

the Service written notice describing the particulars of the occurrence; and (iii) Permittees 

use their best efforts to remedy their inability to perform (however, this section shall not 

require the settlement of any strike, walk-out, lock-out, or other labor dispute on terms 

which in the sole judgment of the Permittees are contrary to their interest). 

18.19 Applicable Law 

With respect to ESA, other Environmental Laws, and other applicable Federal 

laws, the laws of the United States shall govern the construction and interpretation of this 

Agreement.  With respect to the state laws pertaining to the State Parties, the laws of their 

respective States shall govern the construction and interpretation of this Agreement. 

Further, nothing in this Agreement shall require any Party to: 1) violate any Federal 

statute or regulation, or 2) exceed its legal authority, as defined by applicable statute, 

regulation, rule, or order lawfully promulgated. 

18.20 No Waiver 

Neither approval of the LCR MSCP nor execution of this Agreement by a Party 

shall be construed, considered, or deemed to be a waiver of the right to any action, claim, 

cause of action or defense available to that Party prior to the execution hereof. 
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18.21 Migratory Bird Treaty Act Special Purpose Permit 

The Permit issued pursuant to the LCR MSCP and this Agreement which allows 

the incidental take of any listed Covered Species shall, when such permit is effective as to 

such species, also constitute a special purpose permit pursuant to 50 C.F.R. § 21.27 to 

allow the take of species covered by such special purpose permit.  Any such take shall 

not be in violation of the Migratory Bird Treaty Act of 1918, as amended (16 U.S.C. §§ 

703-12).  The special purpose permit shall be valid for a period of three years from its 

effective date, provided the Permit remains in effect for that period and for the species 

covered by such special purpose permit, subject to renewal as follows: 

18.21.1 Automatic Renewal 

Any special purpose permit as described in section 18.21 shall be automatically 

renewed, provided that the Permittees remain in compliance with the terms of the Permit 

and this Agreement.  Each such renewal shall be valid for a period of three (3) years, 

provided the Permit remains in effect for such period and for such species. 

18.22 Amendment to Implementing Agreement 

This Agreement may be amended only by a writing executed by each of the 

Parties.   

18.23 No Admission 

Neither the application for the Permit nor the execution of this Agreement or any 

other Program Document by the Permittees shall be construed, considered, or deemed to 

be an admission by the Permittees that any take of any listed species has occurred or will 

occur. 
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THIS AGREEMENT HAS BEEN EXECUTED ON THE DATE(S) SET FORTH 

NEXT TO EACH SIGNATURE AND SHALL BECOME EFFECTIVE AS OF 

THE DATE THAT THE SERVICE ISSUES THE PERMIT. 

 

Signature pages to follow when this Agreement is finalized. 





 



Final 
Lower Colorado River 

Multi-Species Conservation Program 
Volume III:  Biological Assessment 

 

 

 

 

 

December 17, 2004 



   

 

Lower Colorado River Multi-Species Conservation Program.  2004.  Lower 
Colorado River Multi-Species Conservation Program, Volume III:  Biological 
Assessment.  Final.  December 17.  (J&S 00450.00.)  Sacramento, CA. 

 



 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
i 

December 2004
 

J&S 00450.00

 

Contents 

Volume I Lower Colorado River Multi-Species Conservation Program 
Environmental Impact Statement/Environmental Impact 
Report  [Separate Volume] 

Volume II Lower Colorado River Multi-Species Conservation Program 
Habitat Conservation Plan  [Separate Volume] 

Volume III Lower Colorado River Multi-Species Conservation Program 
Biological Assessment 

Page 
 

Chapter 1 Introduction ......................................................................................................1-1 
1.1 Background ...............................................................................................1-1 
1.2 LCR MSCP Goal .......................................................................................1-3 
1.3 Purpose and Need for the LCR MSCP BA and Regulatory 

Context ......................................................................................................1-3 
1.3.1 Need for the LCR MSCP BA..........................................................1-3 
1.3.2 Relationship between LCR MSCP BA and LCR 

MSCP HCP....................................................................................1-6 
1.3.3 Relationship with 1997 and 2002 Biological Opinions ...................1-7 
1.3.4 Relationship with 2001 Biological Opinion.....................................1-7 
1.3.5 Relationship between the LCR MSCP BA and Other 

Federal and State Regulations ......................................................1-8 
1.3.6 Conservation Initiatives for the Colorado River..............................1-8 

1.4 Scope of the LCR MSCP BA .....................................................................1-9 
1.4.1 Geographic Scope .........................................................................1-9 
1.4.2 Covered and Evaluation Species.................................................1-10 
1.4.3 Covered Federal Actions and Non-Federal Activities ..................1-11 
1.4.4 Temporal Scope ..........................................................................1-14 

1.5 Overview of LCR MSCP Planning Process .............................................1-14 
1.5.1 LCR MSCP Organization .............................................................1-14 
1.5.2 Coordination with Agencies, Tribes, and 

Stakeholders and Public Involvement..........................................1-15 
1.5.3 Coordination with Science Review Panels...................................1-16 

1.6 Document Organization...........................................................................1-17 
 



 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
ii 

December 2004
 

J&S 00450.00

 

Chapter 2 Description of Federal Actions  (Covered Actions) ......................................2-1 
2.1 Introduction................................................................................................2-1 
2.2 Bureau of Reclamation ..............................................................................2-3 

2.2.1 Ongoing Flow-Related Actions ......................................................2-3 
2.2.1.1 Flood Control...................................................................2-3 
2.2.1.2 State Apportionment and Water Contracts .....................2-5 
2.2.1.3 Annual Operations—Normal, Surplus, 

Shortage, and Unused Apportionment............................2-6 
2.2.1.4 Daily Operations—Hoover, Davis, Parker, 

Senator Wash, Imperial, and Laguna Dams ...................2-9 
2.2.1.5 Electric Power Generation ............................................2-11 
2.2.1.6 Lower Colorado Water Supply Project—

California .......................................................................2-15 
2.2.1.7 1944 Water Treaty Deliveries........................................2-17 
2.2.1.8 Decree Accounting........................................................2-21 

2.2.2 Future Flow-Related Actions........................................................2-22 
2.2.2.1 Specific Surplus and Shortage Guidelines....................2-22 
2.2.2.2 Flood Release Contracts...............................................2-24 
2.2.2.3 Changes in the Storage and Delivery of 

State Entitlement Waters through Various 
Administrative Actions...................................................2-25 

2.2.3 Ongoing Non-Flow-Related (Facilities and Channel) 
Activities.......................................................................................2-36 
2.2.3.1 Channel Maintenance ...................................................2-38 
2.2.3.2 Major Federal Facilities and Miscellaneous 

Operation, Maintenance, and Replacement..................2-50 
2.2.3.3 Backwater Maintenance................................................2-53 
2.2.3.4 Limitrophe Division Maintenance ..................................2-62 

2.2.4 Future Non-Flow-Related Actions................................................2-63 
2.2.4.1 Topock Marsh ...............................................................2-63 
2.2.4.2 Laguna Reservoir..........................................................2-63 
2.2.4.3 Bankline Maintenance—Unprotected 

Banklines.......................................................................2-65 
2.2.4.4 Proposed Jetties ...........................................................2-67 
2.2.4.5 Proposed Stockpiles and Access Roads ......................2-68 

2.3 Western Area Power Administration........................................................2-68 
2.4 National Park Service ..............................................................................2-69 

2.4.1 Introduction ..................................................................................2-69 
2.4.2 Riparian Habitat Restoration........................................................2-70 
2.4.3 Fishery Management ...................................................................2-71 
2.4.4 Boating Access ............................................................................2-72 
2.4.5 Flow-Related Actions...................................................................2-72 
2.4.6 Additional Planning Activities Not Covered under the 

LCR MSCP BA ............................................................................2-72 
2.5 Bureau of Indian Affairs ...........................................................................2-73 

2.5.1 Introduction ..................................................................................2-73 
2.5.2 Ongoing Activity ...........................................................................2-74 

2.5.2.1 Irrigation System Operation and 
Maintenance..................................................................2-74 

2.5.2.2 Water Conservation Practices.......................................2-77 



 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
iii 

December 2004
 

J&S 00450.00

 

2.5.2.3 Riparian Habitat Rehabilitation and 
Restoration....................................................................2-81 

2.5.2.4 Wildland Fire Management ...........................................2-82 
2.5.2.5 Woodland and Shoreline Maintenance .........................2-82 
2.5.2.6 Flow-Related Actions ....................................................2-82 

2.5.3 Future Projects ............................................................................2-83 
2.5.3.1 Canal Lining ..................................................................2-84 
2.5.3.2 Water Conservation Practices.......................................2-85 
2.5.3.3 Farmland Development, Including 

Construction of Irrigation Systems ................................2-85 
2.5.3.4 Riparian Habitat Rehabilitation and 

Restoration....................................................................2-87 
2.5.3.5 Headgate Rock Dam Operation and 

Maintenance..................................................................2-88 
2.5.3.6 Wildland Fire Management ...........................................2-88 

2.6 U.S. Fish and Wildlife Service .................................................................2-90 
2.6.1 Introduction ..................................................................................2-90 
2.6.2 Havasu National Wildlife Refuge .................................................2-90 
2.6.3 Cibola National Wildlife Refuge ...................................................2-90 
2.6.4 Imperial National Wildlife Refuge.................................................2-91 
2.6.5 Bill Williams River National Wildlife Refuge.................................2-91 

2.7 Bureau of Land Management ..................................................................2-91 
2.8 LCR MSCP Conservation Plan................................................................2-92 

2.8.1 LCR MSCP Conservation Plan Implementation ..........................2-92 
2.8.2 Implementing Agreement and Funding and 

Management Agreement .............................................................2-92 

Chapter 3 Non-Federal Covered Activities: Ongoing and Future..................................3-1 
3.1 Introduction................................................................................................3-1 

3.1.1 Relationship of Non-Federal Covered Activities to 
Federal Nondiscretionary Actions..................................................3-2 

3.1.2 No Waiver of Defenses..................................................................3-3 
3.2 Arizona Covered Activities.........................................................................3-3 

3.2.1 Ongoing Flow-Related Covered Activities .....................................3-4 
3.2.1.1 Reach 1...........................................................................3-4 
3.2.1.2 Reach 2...........................................................................3-4 
3.2.1.3 Reach 3...........................................................................3-4 
3.2.1.4 Reach 4...........................................................................3-4 
3.2.1.5 Reach 5...........................................................................3-5 
3.2.1.6 Reach 6...........................................................................3-5 
3.2.1.7 Reach 7...........................................................................3-6 
3.2.1.8 Arizona Hydroelectric Power Contract 

Holders............................................................................3-6 
3.2.2 Future Flow-Related Covered Activities.........................................3-6 

3.2.2.1 Arizona Water Contract Holders .....................................3-6 
3.2.2.2 Arizona Hydroelectric Power Contract 

Holders............................................................................3-7 
3.2.3 Ongoing Non-Flow-Related Covered Activities..............................3-7 

3.2.3.1 Arizona Game and Fish Department 
Programs and Activities ..................................................3-8 

3.2.4 Future Non-Flow-Related Covered Activities...............................3-10 



 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
iv 

December 2004
 

J&S 00450.00

 

3.2.4.1 Arizona Game and Fish Department 
Programs and Activities ................................................3-10 

3.3 California Covered Activities....................................................................3-10 
3.3.1 Ongoing Flow-Related Covered Activities ...................................3-11 

3.3.1.1 Reach 1.........................................................................3-11 
3.3.1.2 Reach 2.........................................................................3-11 
3.3.1.3 Reach 3.........................................................................3-11 
3.3.1.4 Reach 4.........................................................................3-12 
3.3.1.5 Reach 5.........................................................................3-12 
3.3.1.6 Reach 6.........................................................................3-13 
3.3.1.7 California Hydroelectric Power Contract 

Holders..........................................................................3-13 
3.3.2 Future Flow-Related Covered Activities.......................................3-13 

3.3.2.1 California Hydroelectric Power Contract 
Holders..........................................................................3-14 

3.3.3 Ongoing Non-Flow-Related Covered Activities............................3-14 
3.3.4 Future Non-Flow-Related Covered Activities...............................3-15 

3.4 Nevada Covered Activities ......................................................................3-15 
3.4.1 Ongoing Flow-Related Covered Activities ...................................3-16 

3.4.1.1 Reach 1.........................................................................3-16 
3.4.1.2 Reach 2.........................................................................3-16 
3.4.1.3 Reach 3.........................................................................3-17 
3.4.1.4 Nevada Hydroelectric Power Contract 

Holders..........................................................................3-17 
3.4.2 Future Flow-Related Covered Activities.......................................3-17 

3.4.2.1 Nevada Hydroelectric Power Contract 
Holders..........................................................................3-18 

3.4.3 Ongoing Non-Flow-Related Covered Activities............................3-18 
3.4.3.1 Nevada Department of Wildlife Programs 

and Activities .................................................................3-19 
3.4.4 Future Non-Flow-Related Covered Activities...............................3-20 

3.4.4.1 Nevada Department of Wildlife Programs 
and Activities .................................................................3-21 

Chapter 4 Environmental Baseline and  Resources of the LCR....................................4-1 
4.1 Introduction................................................................................................4-1 
4.2 Historical Conditions..................................................................................4-1 

4.2.1 Facilities Construction....................................................................4-2 
4.2.2 Loss of Riparian Vegetation and Floodplain ..................................4-4 
4.2.3 Changes in Marsh and Backwaters ...............................................4-4 
4.2.4 Introduction of Nonnative Species .................................................4-5 
4.2.5 Water Quality Changes..................................................................4-6 

4.3 Environmental Baseline.............................................................................4-6 
4.3.1 Regulatory Context ........................................................................4-7 
4.3.2 Present Conditions ........................................................................4-8 

4.4 Land Cover Types Used for Species Habitat Models ..............................4-10 
4.4.1 Woody Riparian Land Cover Types.............................................4-11 

4.4.1.1 Cottonwood-Willow .......................................................4-12 
4.4.1.2 Saltcedar .......................................................................4-13 
4.4.1.3 Honey Mesquite ............................................................4-14 
4.4.1.4 Saltcedar–Honey Mesquite ...........................................4-14 



 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
v 

December 2004
 

J&S 00450.00

 

4.4.1.5 Saltcedar–Screwbean Mesquite ...................................4-15 
4.4.1.6 Arrowweed ....................................................................4-15 
4.4.1.7 Atriplex ..........................................................................4-16 

4.4.2 Marsh Land Cover Type ..............................................................4-16 
4.4.3 Aquatic Land Cover Types...........................................................4-17 

4.4.3.1 River..............................................................................4-17 
4.4.3.2 Reservoir.......................................................................4-18 
4.4.3.3 Backwater .....................................................................4-18 

4.4.4 Adjacent Land Cover Types.........................................................4-18 
4.4.4.1 Desert Scrub .................................................................4-18 
4.4.4.2 Agriculture .....................................................................4-18 
4.4.4.3 Developed .....................................................................4-18 

4.4.5 GIS Land Cover Database...........................................................4-19 
4.5 Status of Species Evaluated in the  LCR MSCP BA................................4-21 
4.6 Status of Designated Critical Habitat and Other Covered 

Species Habitat .......................................................................................4-21 
4.6.1 Designated Critical Habitat ..........................................................4-21 
4.6.2 Covered and Evaluation Species Habitats...................................4-22 

4.6.2.1 Species Habitat Models ................................................4-22 
4.6.2.2 Southwestern Willow Flycatcher ...................................4-23 
4.6.2.3 Other Covered and Evaluation Species ........................4-24 

4.7 Consultation History:  Previous and Ongoing Section 7 
Consultations...........................................................................................4-25 
4.7.1 Central Arizona Project Havasu Diversion...................................4-25 
4.7.2 Southern Nevada Water System  (Robert B. Griffith 

Water Project) ..............................................................................4-26 
4.7.3 LCR Operations and Maintenance—Lake Mead to 

Southerly International Boundary.................................................4-26 
4.7.4 Interim Surplus Criteria, Secretarial Implementation 

Agreements, and Conservation Measures on the 
LCR—Lake Mead to the Southerly International 
Boundary .....................................................................................4-27 

4.7.5 Expansion of the Yuma Area Water Resource 
Management Group Drainage Project .........................................4-28 

4.7.6 National Park Service Consultations............................................4-28 
4.7.7 U.S. Fish and Wildlife Service......................................................4-28 
4.7.8 Bureau of Land Management Consultations................................4-28 

Chapter 5 Effects of the Covered Activities ....................................................................5-1 
5.1 Introduction and Approach ........................................................................5-1 
5.2 Assessment of Flow-Related Covered Activities on 

Hydrologic Conditions................................................................................5-1 
5.2.1 Methods and Assumptions ............................................................5-3 

5.2.1.1 Description of Colorado River System 
Simulation Hydrologic Model...........................................5-3 

5.2.1.2 Description of Hydrologic Modeling for 
Reaches 2–6 ...................................................................5-5 

5.2.2 Effects of Implementing the Flow-Related Covered 
Activities on Hydrologic Conditions................................................5-7 
5.2.2.1 Lake Mead Elevation.......................................................5-7 
5.2.2.2 River Flow .......................................................................5-9 



 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
vi 

December 2004
 

J&S 00450.00

 

5.2.2.3 Flow-Related Effects of OM&R Covered 
Activities on the LCR.....................................................5-11 

5.2.3 Effects of Hydrological Changes on Habitat 
Conditions....................................................................................5-13 
5.2.3.1 Key Assumptions Related to Groundwater 

Effects on Land Cover Types and Covered 
Species Habitat .............................................................5-13 

5.2.3.2 Cottonwood-Willow along the LCR ...............................5-16 
5.2.3.3 Marsh along the LCR ....................................................5-18 
5.2.3.4 Lake Mead Conditions ..................................................5-19 
5.2.3.5 River Conditions............................................................5-22 
5.2.3.6 Backwater .....................................................................5-25 

5.3 Assessment of Non-Flow-Related Covered Activities .............................5-26 
5.3.1 Impact Mechanisms.....................................................................5-26 

5.3.1.1 Physical Disturbance.....................................................5-26 
5.3.1.2 Biological Disturbance...................................................5-28 

5.3.2 Assumptions ................................................................................5-28 
5.4 Assessment of LCR MSCP Implementation Effects ................................5-30 

5.4.1 Impact Mechanisms.....................................................................5-31 
5.4.2 Assumptions ................................................................................5-31 

5.5 Effects on Covered Species ....................................................................5-33 
5.5.1 Yuma Clapper Rail.......................................................................5-33 

5.5.1.1 Effects of Flow-Related Covered Activities ...................5-33 
5.5.1.2 Effects of Federal Non-Flow-Related 

Covered Activities .........................................................5-34 
5.5.1.3 Effects of LCR MSCP Implementation ..........................5-35 

5.5.2 Southwestern Willow Flycatcher ..................................................5-36 
5.5.2.1 Effects of Flow-Related Covered Activities ...................5-36 
5.5.2.2 Effects of Federal Non-Flow-Related 

Covered Activities .........................................................5-37 
5.5.2.3 Effects of LCR MSCP Implementation ..........................5-38 
5.5.2.4 Effects on Proposed Critical Habitat .............................5-39 

5.5.3 Desert Tortoise (Mojave Population) ...........................................5-42 
5.5.3.1 Effects of Federal Non-Flow-Related 

Covered Activities .........................................................5-42 
5.5.3.2 Effects of LCR MSCP Implementation ..........................5-42 
5.5.3.3 Effects on Critical Habitat..............................................5-43 

5.5.4 Bonytail ........................................................................................5-43 
5.5.4.1 Effects of Flow-Related Covered Activities ...................5-43 
5.5.4.2 Effects of Federal Non-Flow-Related 

Covered Activities .........................................................5-45 
5.5.4.3 Effects of LCR MSCP Implementation ..........................5-46 
5.5.4.4 Effects on Critical Habitat..............................................5-47 

5.5.5 Humpback Chub ..........................................................................5-49 
5.5.5.1 Effects of Flow-Related Covered Activities ...................5-49 

5.5.6 Razorback Sucker .......................................................................5-50 
5.5.6.1 Effects of Flow-Related Covered Activities ...................5-50 
5.5.6.2 Effects of Federal Non-Flow-Related 

Covered Activities .........................................................5-52 
5.5.6.3 Effects of LCR MSCP Implementation ..........................5-53 
5.5.6.4 Effects on Critical Habitat..............................................5-54 



 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
vii 

December 2004
 

J&S 00450.00

 

5.5.7 Western Red Bat .........................................................................5-56 
5.5.7.1 Effects of Flow-Related Covered Activities ...................5-57 
5.5.7.2 Effects of Federal Non-Flow-Related 

Covered Activities .........................................................5-57 
5.5.7.3 Effects of LCR MSCP Implementation ..........................5-58 

5.5.8 Western Yellow Bat......................................................................5-58 
5.5.8.1 Effects of Flow-Related Covered Activities ...................5-59 
5.5.8.2 Effects of Federal Non-Flow-Related 

Covered Activities .........................................................5-60 
5.5.8.3 Effects of LCR MSCP Implementation ..........................5-60 

5.5.9 Desert Pocket Mouse...................................................................5-61 
5.5.9.1 Effects of Federal Non-Flow-Related 

Covered Activities .........................................................5-61 
5.5.9.2 Effects of LCR MSCP Implementation ..........................5-61 

5.5.10 Colorado River Cotton Rat...........................................................5-62 
5.5.10.1 Effects of Flow-Related Covered Activities ...................5-62 
5.5.10.2 Effects of Federal Non-Flow-Related 

Covered Activities .........................................................5-63 
5.5.10.3 Effects of LCR MSCP Implementation ..........................5-63 

5.5.11 Yuma Hispid Cotton Rat ..............................................................5-64 
5.5.11.1 Effects of Federal Non-Flow-Related 

Covered Activities .........................................................5-64 
5.5.11.2 Effects of LCR MSCP Implementation ..........................5-64 

5.5.12 Western Least Bittern ..................................................................5-65 
5.5.12.1 Effects of Flow-Related Covered Activities ...................5-65 
5.5.12.2 Effects of Federal Non-Flow-Related 

Covered Activities .........................................................5-66 
5.5.12.3 Effects of LCR MSCP Implementation ..........................5-66 

5.5.13 California Black Rail.....................................................................5-67 
5.5.13.1 Effects of Flow-Related Covered Activities ...................5-67 
5.5.13.2 Effects of Federal Non-Flow-Related 

Covered Activities .........................................................5-68 
5.5.13.3 Effects of LCR MSCP Implementation ..........................5-68 

5.5.14 Yellow-Billed Cuckoo ...................................................................5-69 
5.5.14.1 Effects of Flow-Related Covered Activities ...................5-69 
5.5.14.2 Effects of Federal Non-Flow-Related 

Covered Activities .........................................................5-70 
5.5.14.3 Effects of LCR MSCP Implementation ..........................5-71 

5.5.15 Elf Owl .........................................................................................5-72 
5.5.15.1 Effects of Flow-Related Covered Activities ...................5-72 
5.5.15.2 Effects of Federal Non-Flow-Related 

Covered Activities .........................................................5-72 
5.5.15.3 Effects of LCR MSCP Implementation ..........................5-73 

5.5.16 Gilded Flicker...............................................................................5-74 
5.5.16.1 Effects of Flow-Related Covered Activities ...................5-74 
5.5.16.2 Effects of Federal Non-Flow-Related 

Covered Activities .........................................................5-74 
5.5.16.3 Effects of LCR MSCP Implementation ..........................5-75 

5.5.17 Gila Woodpecker .........................................................................5-76 
5.5.17.1 Effects of Flow-Related Covered Activities ...................5-76 



 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
viii 

December 2004
 

J&S 00450.00

 

5.5.17.2 Effects of Federal Non-Flow-Related 
Covered Activities .........................................................5-76 

5.5.17.3 Effects of LCR MSCP Implementation ..........................5-77 
5.5.18 Vermilion Flycatcher ....................................................................5-78 

5.5.18.1 Effects of Flow-Related Covered Activities ...................5-78 
5.5.18.2 Effects of Federal Non-Flow-Related 

Covered Activities .........................................................5-79 
5.5.18.3 Effects of LCR MSCP Implementation ..........................5-79 

5.5.19 Arizona Bell’s Vireo......................................................................5-80 
5.5.19.1 Effects of Flow-Related Covered Activities ...................5-80 
5.5.19.2 Effects of Federal Non-Flow-Related 

Covered Activities .........................................................5-81 
5.5.19.3 Effects of LCR MSCP Implementation ..........................5-82 

5.5.20 Sonoran Yellow Warbler ..............................................................5-82 
5.5.20.1 Effects of Flow-Related Covered Activities ...................5-83 
5.5.20.2 Effects of Federal Non-Flow-Related 

Covered Activities .........................................................5-83 
5.5.20.3 Effects of LCR MSCP Implementation ..........................5-84 

5.5.21 Summer Tanager.........................................................................5-85 
5.5.21.1 Effects of Flow-Related Covered Activities ...................5-85 
5.5.21.2 Effects of Federal Non-Flow-Related 

Covered Activities .........................................................5-86 
5.5.21.3 Effects of LCR MSCP Implementation ..........................5-86 

5.5.22 Flat-Tailed Horned Lizard ............................................................5-87 
5.5.22.1 Effects of Federal Non-Flow-Related 

Covered Activities .........................................................5-87 
5.5.22.2 Effects of LCR MSCP Implementation ..........................5-88 

5.5.23 Relict Leopard Frog .....................................................................5-88 
5.5.23.1 Effects of Flow-Related Covered Activities ...................5-89 
5.5.23.2 Effects of LCR MSCP Implementation ..........................5-89 

5.5.24 Flannelmouth Sucker...................................................................5-89 
5.5.24.1 Effects of Flow-Related Covered Activities ...................5-89 
5.5.24.2 Effects of Federal Non-Flow-Related 

Covered Activities .........................................................5-90 
5.5.24.3 Effects of LCR MSCP Implementation ..........................5-91 

5.5.25 MacNeill’s Sootywing Skipper......................................................5-92 
5.5.25.1 Effects of Flow-Related Covered Activities ...................5-93 
5.5.25.2 Effects of Federal Non-Flow-Related 

Covered Activities .........................................................5-93 
5.5.25.3 Effects of LCR MSCP Implementation ..........................5-93 

5.5.26 Sticky Buckwheat.........................................................................5-94 
5.5.26.1 Effects of Flow-Related Covered Activities ...................5-94 

5.5.27 Threecorner Milkvetch .................................................................5-94 
5.5.27.1 Effects of Flow-Related Covered Activities ...................5-95 

5.5.28 Effects on Evaluation Species .....................................................5-95 
5.5.28.1 California Leaf-Nosed Bat .............................................5-95 
5.5.28.2 Pale Townsend’s Big-Eared Bat ...................................5-96 
5.5.28.3 Colorado River Toad .....................................................5-96 
5.5.28.4 Lowland Leopard Frog ..................................................5-96 

5.6 Effects of Non-Federal Non-Flow-Related Covered Activities .................5-97 
5.6.1 Yuma Clapper Rail.......................................................................5-97 



 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
ix 

December 2004
 

J&S 00450.00

 

5.6.2 Southwestern Willow Flycatcher ..................................................5-98 
5.6.3 Desert Tortoise ............................................................................5-98 
5.6.4 Bonytail ........................................................................................5-99 
5.6.5 Humpback Chub ..........................................................................5-99 
5.6.6 Razorback Sucker .....................................................................5-100 
5.6.7 Western Red Bat .......................................................................5-100 
5.6.8 Western Yellow Bat....................................................................5-100 
5.6.9 Desert Pocket Mouse.................................................................5-101 
5.6.10 Colorado River Cotton Rat.........................................................5-101 
5.6.11 Yuma Hispid Cotton Rat ............................................................5-101 
5.6.12 Western Least Bittern ................................................................5-102 
5.6.13 California Black Rail...................................................................5-103 
5.6.14 Yellow-Billed Cuckoo .................................................................5-104 
5.6.15 Elf Owl .......................................................................................5-104 
5.6.16 Gilded Flicker.............................................................................5-105 
5.6.17 Gila Woodpecker .......................................................................5-105 
5.6.18 Vermilion Flycatcher ..................................................................5-106 
5.6.19 Arizona Bell’s Vireo....................................................................5-106 
5.6.20 Sonoran Yellow Warbler ............................................................5-107 
5.6.21 Summer Tanager.......................................................................5-108 
5.6.22 Flat-Tailed Horned Lizard ..........................................................5-108 
5.6.23 Relict Leopard Frog ...................................................................5-109 
5.6.24 Flannelmouth Sucker.................................................................5-109 
5.6.25 MacNeill’s Sootywing Skipper....................................................5-109 
5.6.26 Sticky Buckwheat.......................................................................5-110 
5.6.27 Threecorner Milkvetch ...............................................................5-110 
5.6.28 Impacts on Evaluation Species..................................................5-110 

5.6.28.1 California Leaf-Nosed Bat ...........................................5-110 
5.6.28.2 Pale Townsend’s Big-Eared Bat .................................5-110 
5.6.28.3 Colorado River Toad ...................................................5-110 
5.6.28.4 Lowland Leopard Frog ................................................5-110 

5.7 Effects of Federal Actions on the Bald Eagle ........................................5-110 
5.8 Interrelated and Interdependent Actions ...............................................5-111 
5.9 Net Effect of Actions under Consultation...............................................5-111 
5.10 Indirect Effects outside the Planning Area.............................................5-111 

5.10.1 Causation...................................................................................5-112 
5.10.2 Reasonably Certain to Occur.....................................................5-113 
5.10.3 Current and Continuing Operations ...........................................5-113 

5.10.3.1 Causation ....................................................................5-114 
5.10.3.2 Reasonably Certain to Occur ......................................5-115 

5.10.4 Future Covered Activities...........................................................5-117 
5.10.5 Conservation Actions.................................................................5-117 

Chapter 6 Cumulative Effects ...........................................................................................6-1 
6.1 Introduction................................................................................................6-1 
6.2 Foreseeable Non-Federal Projects in the LCR MSCP 

Planning Area ............................................................................................6-1 
6.3 Cumulative Impacts on Covered Species..................................................6-2 

6.3.1 Effects of Human Population Growth and Economic 
Development..................................................................................6-2 



 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
x 

December 2004
 

J&S 00450.00

 

6.3.1.1 Contribution of Covered Activities and LCR 
MSCP to Cumulative Effects...........................................6-3 

6.3.2 Effects of Future Visitation and Recreation....................................6-3 
6.3.2.1 Contribution of Covered Activities and LCR 

MSCP to Cumulative Effects...........................................6-4 
6.3.3 Effects of Environmental Contaminants.........................................6-4 

6.3.3.1 Contribution of Covered Activities and LCR 
MSCP to Cumulative Effects...........................................6-5 

6.3.4 Effects of Wildfires .........................................................................6-5 
6.3.4.1 Contribution of Covered Activities and LCR 

MSCP to Cumulative Effects...........................................6-5 
6.4 Summary of the Effects of Covered Activities and the LCR 

MSCP in Addition to Cumulative Effects....................................................6-6 

Chapter 7 Summary of Effects Analysis ..........................................................................7-1 

Chapter 8 Experts Contacted and Peer Review Process ...............................................8-1 
8.1 Experts Contacted .....................................................................................8-1 
8.2 Peer Review Process ................................................................................8-3 

8.2.1 American Institute of Biological Sciences 
1999 Review ..................................................................................8-3 

8.2.2 M3 Research 2002–2003 Review..................................................8-4 

Chapter 9 References ........................................................................................................9-1 
9.1 Printed References....................................................................................9-1 
9.2 Personal Communications.......................................................................9-11 

 

Volume IV Lower Colorado River Multi-Species Conservation Program 
Appendices to Volumes I–III and V [Separate Volume] 

Volume V Lower Colorado River Multi-Species Conservation Program 
Responses to Comments on LCR MSCP Volumes I–IV 
[Separate Volume] 

 



 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
xi 

December 2004
 

J&S 00450.00

 

Tables 

On Page 

1-1 Endangered Species Act Section 10(a)(1)(B) Permit 
Applicants Covered under the LCR MSCP.............................................1-5 

1-2 Proposed Covered and Evaluation Species under the LCR 
MSCP BA and their Status ..............................................follows page 1-12 

1-3 List of Appendices to LCR MSCP Volumes I–III and V 
(Volume IV)...........................................................................................1-18 

2-1 Actions Relating to Flood Control ...........................................................2-5 

2-2 State Apportionment and Water Contracts Activities..............................2-6 

2-3 Actions Relating to the Annual Operations .............................................2-9 

2-4 Hoover Dam Operations .......................................................................2-10 

2-5 Davis Dam Operations..........................................................................2-11 

2-6 Parker Dam Operations ........................................................................2-11 

2-7 Senator Wash, Imperial Dam, and Laguna Dam Reservoir 
Operations ............................................................................................2-11 

2-8 Activities for the Lower Colorado Water Supply Project .......................2-16 

2-9 1944 Water Treaty Deliveries ...............................................................2-20 

2-10 Activities for Decree Accounting ...........................................................2-22 

2-11 Activities for Specific Surplus and Shortage Guidelines .......................2-24 

2-12 Activities for Flood Release Contracts..................................................2-25 

2-13 Potential Change in Annual Water Releases (acre-feet) 
from Three Lower Colorado River (LCR) Mainstem Dams: 
2003–2050............................................................................................2-26 



 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
xii 

December 2004
 

J&S 00450.00

 

2-14 Flow Changes below Hoover Dam to Davis Dam............follows page 2-26 

2-15  Flow Changes below Davis Dam to Parker Dam.............follows page 2-26 

2-16 Flow Changes below Parker Dam to Imperial Dam.........follows page 2-26 

2-17 Activities for the Water Conservation Field Services 
Program................................................................................................2-28 

2-18 Activities for Unauthorized Use.............................................................2-30 

2-19 Unallocated or Noncontracted Water in Arizona, exclusive 
of Central Arizona Project (CAP) ..........................................................2-31 

2-20 Central Arizona Project Contract Actions .............................................2-31 

2-21 Activities for Changes in Delivery—Water Transfers............................2-32 

2-22 Activities for Changes in Delivery—Off-Stream Storage ......................2-33 

2-23 Activities for Changes in Amount of Delivery........................................2-34 

2-24 Activities for Changes in Type of Water Use ........................................2-34 

2-25 Activities for Inclusions and Exclusions to Service Areas.....................2-35 

2-26 Activities for Contract Terminations ......................................................2-36 

2-27 Reclamation Operation and Maintenance and River 
Management Actions............................................................................2-37 

2-28 LCR Channel, Flood, and Levee Capacities (cubic feet per 
second)............................................................................follows page 2-40 

2-29 Major Washes along the LCR...............................................................2-41 

2-30 Historical and Projected Wash Fan Removal Activities ........................2-42 

2-31 Levee Design Capacities ......................................................................2-45 

2-32 Existing Settling Basin Dimensions and Estimated Volume .................2-46 

2-33 Existing Jetties......................................................................................2-48 

2-34 Existing Training Structures..................................................................2-48 

2-35 Existing Stockpile Sites by Division and Haul Roads, with 
Associated Bankline and Levee Roads ................................................2-49 

2-36 Major River Features Requiring Maintenance .................follows page 2-50 



 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
xiii 

December 2004
 

J&S 00450.00

 

2-37 Backwaters for which the Bureau of Reclamation has 
Mitigation and Maintenance Commitments...........................................2-54 

2-38 Backwater and Structure Maintenance Commitments—
Mohave Division ...................................................................................2-56 

2-39 Backwater and Structure Maintenance or Mitigation 
Commitments—Parker Division............................................................2-57 

2-40 Backwater and Structure Mitigation or Maintenance 
Commitments—Palo Verde Division.....................................................2-58 

2-41 Backwater and Structure Mitigation or Maintenance 
Commitments—Cibola Division ............................................................2-59 

2-42 Backwater Mitigation Commitment—Imperial Division .........................2-59 

2-43 Backwater and Structure Mitigation/Maintenance 
Commitments—Laguna Division ..........................................................2-60 

2-44 Backwater and Structure Mitigation/Maintenance 
Commitments—Yuma Division .............................................................2-61 

2-45 Backwater and Structure Mitigation or Maintenance 
Commitments (Past and Present)―Limitrophe Division.......................2-62 

2-46 Summary of Potential Unprotected Bankline Stabilization....................2-66 

2-47 Summary of Potential Material Required for Stabilization ....................2-67 

2-48 Proposed Jetties ...................................................................................2-67 

2-49 Programs/Facilities Proposed for LCR MSCP Biological 
Assessment Coverage..........................................................................2-70 

2-50 Summary of Existing and Potential Additional Irrigated 
Lands, Irrigation Infrastructure and Maintenance, and 
Present and Future Woodland Restoration by Tribes on the 
LCR ......................................................................................................2-75 

2-51 Colorado River Indian Irrigation Project Location of On-
Farm Measurement Demonstration Project Facilities, 
February 23, 1998 ................................................................................2-78 

2-52 Colorado River Indian Irrigation Project Location and 
Purpose of System Measurement and Supervisory Control 
and Data Acquisition (SCADA) System Project Facilities.....................2-79 

2-53 Estimated Timeline for Development of Irrigation Facilities 
for Bureau of Indian Affairs (revised Jan. 16, 2003) ........follows page 2-86 



 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
xiv 

December 2004
 

J&S 00450.00

 

2-54 LCR MSCP Conservation and Biological Goals for 
Covered Species .............................................................follows page 2-92 

2-55 Extent of Covered Species Habitat That Will Be Provided 
with Creation of Land Cover Types .................................follows page 2-92 

2-56 Comparison of Species-Specific Habitat Impacts to 
Created LCR MSCP Habitat ............................................follows page 2-92 

4-1 Chronology of Lower Colorado River Events.....................follows page 4-2 

4-2 Land Cover Type Classification used in Mapping 
Resources of the LCR MSCP Planning Area .......................................4-11 

4-3 Woody Riparian Land Cover Types and Characteristics 
Used in Classification ...........................................................................4-12 

4-4 Description of Woody Riparian Land Cover Structural 
Types....................................................................................................4-12 

4-5 Marsh Land Cover Types and Characteristics Used in 
Classification.........................................................................................4-17 

4-6 Date and Precision of GIS Databases Used to Prepare and 
Assemble the LCR MSCP Land Cover Type GIS Database 
and Map................................................................................................4-20 

4-7 Land Cover Type Legend for Figures 4-2–4-8......................................4-20 

4-8 Extent of Land Cover Type by River Reach ....................follows page 4-20 

4-9 LCR MSCP Habitat Models for Selected Species ...........follows page 4-22 

4-10 Extent of Existing Land Cover Types That Provide 
Habitat for Selected Species Based on LCR MSCP 
Habitat Models.................................................................follows page 4-24 

4-11 Extent of Existing Habitat for Selected Species Habitat by 
River Reach Based on LCR MSCP Habitat Models ........follows page 4-24 

4-12 Distribution, Habitat Requirements, and Known 
Occurrences of Species with Narrow Habitat Requirements 
or Distribution in the LCR MSCP Planning Area..............follows page 4-26 

4-13 Bureau of Reclamation Section 7 Consultations with U.S. 
Fish and Wildlife Service under the Endangered Species 
Act on the LCR ................................................................follows page 4-26 

5-1 Comparison of Lake Mead Surface Elevation for the Two 
Modeling Scenarios ................................................................................5-8 



 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
xv 

December 2004
 

J&S 00450.00

 

5-2 Changes in River Stage during April, August, and 
December from Operations under Ongoing Flow-Related 
Activities and with Implementation of Future Flow-Related 
Activities, Including an 0.860–maf Flow Reduction in 
Reach 3 and a 1.574–maf Flow Reduction in Reaches 
4 and 5....................................................................................................5-9 

5-3 Extent of Effects on Covered Species Habitat Avoided with 
Implementation of Conservation Measures to Maintain 
Water Deliveries to Topock Marsh with a Reduction in 
Annual Flow of 0.860 maf in Reach 3...................................................5-16 

5-4 Covered Activities that could Adversely Affect Covered 
Species............................................................................follows page 5-34 

5-5 Summary of Estimated Extent of Covered Species Habitat 
Affected with Implementation of the Covered Activities, 
Including Reduction in Annual Flow of 0.860 Million Acre-
Feet in Reach 3 and of 1.574 Million Acre-Feet in Reaches 
4 and 5 (acres).................................................................follows page 5-34 

5-6 Reduction in Extent of Southwestern Willow Flycatcher 
Habitat (1996–2001) by Land Cover Type (0.860-million-
acre-foot flow reduction in Reach 3 and 1.574-million-acre-
foot flow reduction in Reaches 4 and 5) ...............................................5-37 

5-7 Comparison of Species-Specific Habitat Impacts to 
Created LCR MSCP Habitat ..........................................follows page 5-112 

6-1 List of Known Non-Federal Projects in the LCR MSCP 
Planning Area with Potential to Affect Covered Species ...follows page 6-2 

7-1 Summary of Effects Analysis .............................................follows page 7-1 



 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
xvi 

December 2004
 

J&S 00450.00

 

Figures 

Follows Page 

1-1 Lower Colorado River MSCP Planning Area and River 
Reaches .................................................................................................1-2 

2-1 Representative Distribution of LCR Water During a Normal 
Year (Article II (B)(I) Condition) ..............................................................2-8 

2-2 Water Delivery at the Northerly International Boundary 
Pursuant to the 1944 Water Treaty.......................................................2-18 

2-3 Lake Mead National Recreation Area...................................................2-70 

2-4 Indian Reservations along the LCR......................................................2-74 

2-5 Potential Agricultural Development for Indian Tribes along 
the LCR ................................................................................................2-86 

2-6 Potential Agricultural Development in Areas 8, 9, 10, and 
11—Colorado River Indian Reservation ...............................................2-86 

2-7 Potential Agricultural Development in Areas 12 and 13—
Colorado River Indian Reservation.......................................................2-86 

2-8 Potential Agricultural Development in Areas 14, 15, 16, 
and 17—Colorado River Indian Reservation ........................................2-86 

2-9 Potential Agricultural Development in Areas 18, 19, 20, 
and 21—Colorado River Indian Reservation ........................................2-86 

2-10 Potential Agricultural Development in Areas 22 and 23—
Colorado River Indian Reservation.......................................................2-86 

2-11 Potential Agricultural Development in Areas 24 and 25—
Colorado River Indian Reservation.......................................................2-86 

2-12 Potential Agricultural Development in Areas 26, 27, and 
28—Colorado River Indian Reservation ...............................................2-86 



 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
xvii 

December 2004
 

J&S 00450.00

 

2-13 Potential Agricultural Development in Area 29—Colorado 
River Indian Reservation ......................................................................2-86 

2-14 Potential Agricultural Development in Areas 31, 32, 33, 34, 
35, and 36—Fort Mojave Indian Reservation .......................................2-86 

2-15 Potential Agricultural Development in Areas 37, 38, 39, 
and 40—Fort Mojave Indian Reservation .............................................2-86 

2-16 Potential Agricultural Development in Area 41—Fort 
Mojave Indian Reservation ...................................................................2-86 

2-17 Potential Agricultural Development in Area 30—
Chemehuevi Indian Reservation...........................................................2-86 

2-18 Potential Agricultural Development in Areas 4, 5, 6, 
and 7—Fort Yuma Indian Reservation .................................................2-86 

2-19 Potential Agricultural Development in Areas 1, 2, and 3—
Cocopah Indian Reservation ................................................................2-86 

2-20 Hypothetical Distribution of Cottonwood-Willow Creation 
That Would Meet Habitat Requirements for All Covered 
Species Associated with Cottonwood-Willow .......................................2-92 

2-21 Proportion of Created Cottonwood-Willow and Marsh That 
Will Provide Habitat for Selected Covered Species..............................2-92 

4-1 Examples of Woody Riparian Land Cover Structural Types.................4-12 

4-2 Land Cover Types in Reach 1 ..............................................................4-20 

4-3 Land Cover Types in Reach 2 ..............................................................4-20 

4-4 Land Cover Types in Reach 3 ..............................................................4-20 

4-5 Land Cover Types in Reach 4 ..............................................................4-20 

4-6 Land Cover Types in Reach 5 ..............................................................4-20 

4-7 Land Cover Types in Reach 6 ..............................................................4-20 

4-8 Land Cover Types in Reach 7 ..............................................................4-20 

4-9a Critical Habitat and Occurrence of Bonytail in the LCR 
MSCP Planning Area............................................................................4-22 

4-9b Critical Habitat and Occurrence of Razorback Sucker in the 
LCR MSCP Planning Area....................................................................4-22 



 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
xviii 

December 2004
 

J&S 00450.00

 

4-9c Proposed Critical Habitat for Southwestern Willow 
Flycatcher in the LCR MSCP Planning Area ........................................4-22 

4-10a Recent Observations of Selected Covered Species in the 
LCR MSCP Planning Area....................................................................4-24 

4-10b Recent Observations of Selected Covered Species in the 
LCR MSCP Planning Area (1996–2001) ..............................................4-24 

4-10c Recent Observations of Selected Covered Species in the 
LCR MSCP Planning Area (1996–2001) ..............................................4-24 

4-10d Recent Observations of Selected Covered Species in the 
LCR MSCP Planning Area (1996–2001) ..............................................4-24 

4-11 Documented Southwestern Willow Flycatcher Occupied 
Habitat Locations in the LCR MSCP Planning Area  
(1996–2001) .........................................................................................4-24 



 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
1-1 

December 2004

J&S 00450.00

 

Chapter 1 1 

Introduction 2 

1.1 Background 3 

The Colorado River Basin encompasses approximately 244,000 square miles located in 4 
portions of seven states (i.e., Arizona, California, Colorado, Nevada, New Mexico, Utah, 5 
and Wyoming—collectively referred to as the Basin States1).  The Colorado River starts 6 
in the Rocky Mountains and traverses more than 1,400 miles to its terminus in the delta 7 
regions of the upper Gulf of California (Sea of Cortez) in Mexico.  The Colorado River 8 
provides the water supply for more than 25 million people and about 3.5 million acres of 9 
agricultural lands in the United States and Mexico (Water Education Foundation 2001).  10 
A significant amount of the water demand (particularly for municipal use) is physically 11 
located outside the Colorado River Basin and is served by transbasin diversions and 12 
conveyances.  Collectively, hydroelectric generation facilities in the Colorado River 13 
Basin can provide about 12 billion kilowatt hours of energy annually. 14 

The Colorado River also serves as a significant source of water for recreational and 15 
environmental resources in the Basin States.  The riverine corridor and associated 16 
historical floodplain compose a significant portion of the remaining aquatic, marsh, and 17 
riparian habitat that is vital to many different resident and migratory species. 18 

The Colorado River Compact of 1922 divided the Colorado River into Upper and Lower 19 
Divisions and Upper and Lower Basins.  The Upper Division States are Colorado, New 20 
Mexico, Utah, and Wyoming, and the Lower Division States are Arizona, California, and 21 
Nevada.  The Lower Basin extends from Lee Ferry to the Southerly International 22 
Boundary (SIB) and is generally referred to as the lower Colorado River (LCR) (see 23 
Figure 1-1).  Hoover Dam is the northernmost U.S. Department of the Interior, Bureau of 24 
Reclamation (Reclamation) facility on this portion of the river.  LCR operations are 25 
determined by various laws, treaties, and court decisions collectively referred to as The 26 
Law of the River (see Appendix A).  The Law of the River includes, but is not limited to, 27 
the Colorado River Compact of 1922, the Boulder Canyon Project Act of 1928 (BCPA), 28 

                                                      
1 As defined in the Colorado River Compact of 1922, the phrase Lower Basin describes the geographic area where 
waters naturally drain in the Colorado River below Lee Ferry, approximately 1 mile downstream from the 
confluence of the Paria River (the Lower Basin includes portions of Arizona, California, and Nevada); Upper Basin 
describes the area upstream of the Paria River (the Upper Basin includes portions of Arizona, Colorado, New 
Mexico, Utah, and Wyoming).  As defined in the Colorado River Compact of 1922, the phrase Lower Division 
States (or Lower Division) used in this document refers to Arizona, California, and Nevada, and Upper Division 
States (or Upper Division) refers to Colorado, New Mexico, Utah, and Wyoming. 
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the California Seven Party Agreement of 1931, the Utilization of Waters of the Colorado 1 
and Tijuana Rivers and of the Rio Grande—Treaty between the United States of America 2 
and Mexico, dated February 3, 1944 (1944 Water Treaty), the Upper Colorado River 3 
Basin Compact of 1948, the 1956 Colorado River Storage Project Act, the Supreme 4 
Court Decree of 1964 in Arizona v. California (376 U.S. 340) (Decree), and the Colorado 5 
River Basin Project Act of 1968 (CRBPA).  The Law of the River encompasses 6 
discretionary and nondiscretionary actions by Reclamation, acting for the Secretary of the 7 
Interior (Secretary) in her role as watermaster, related to its operation and maintenance 8 
(O&M) of the LCR.  These activities are described in Chapter 2, “Description of Federal 9 
Actions (Covered Actions)” and Appendix J, “Technical Documentation of Ongoing and 10 
Future Operations.” 11 

The Bureau of Indian Affairs (BIA), National Park Service (NPS), U.S. Fish and Wildlife 12 
Service (USFWS), Bureau of Land Management (BLM), and Western Area Power 13 
Administration (Western) have their own authorizing legislation and responsibilities for 14 
various reaches and resources of the LCR.  The BIA, NPS, BLM, Western, and the 15 
USFWS have identified actions for coverage pursuant to the LCR MSCP that are 16 
discussed in Chapter 2, “Description of Federal Actions (Covered Actions).” 17 

In 1967, the Yuma clapper rail, an endemic bird of the LCR, was listed as endangered 18 
under the precursor to the Federal Endangered Species Act (ESA).  In 1980, the bonytail, 19 
a native fish of the LCR, was listed as endangered under the ESA.  In 1991, the razorback 20 
sucker, a native fish of the LCR, was listed as endangered.  In 1994, areas of the LCR 21 
were designated as critical habitat for these two endangered fish species.  In 1995, the 22 
southwestern willow flycatcher, a native bird of the LCR region, was listed as 23 
endangered.  The USFWS proposed critical habitat for the southwestern willow 24 
flycatcher including areas in the LCR MSCP planning area on October 12, 2004. 25 

In 1995, U.S. Department of the Interior agencies; water, power, and wildlife resources 26 
agencies from Arizona, California, and Nevada; Native American tribes; environmental 27 
interests; and recreational interests agreed to form a partnership to develop and 28 
implement a long-term endangered species compliance and management program for the 29 
historical floodplain of the LCR.  To facilitate the development of an ecosystem-based 30 
habitat conservation plan (HCP) and coordination with the various Lower Colorado River 31 
Multi-Species Conservation Program (LCR MSCP) Federal partners, the Director of the 32 
USFWS designated the LCR MSCP Steering Committee as the Ecosystem Conservation 33 
Recovery Implementation Team for the LCR.  The parties designated the program the 34 
LCR MSCP.  The potentially affected parties and other interested parties established a 35 
public process for developing the required documents and plans.  Various public agencies 36 
and other nongovernmental groups have participated, at their discretion and at various 37 
times, in developing the various components of the LCR MSCP. 38 

Reclamation issued a final biological assessment (BA) for LCR O&M from Lake Mead 39 
to the SIB in August 1996 (Bureau of Reclamation 1996).  That BA served two purposes:  40 
as documentation for the ESA section 7 consultation between Reclamation and the 41 
USFWS for discretionary operations of the LCR and as a reference for development and 42 
implementation of the LCR MSCP by LCR stakeholders pursuant to ESA section 7 (for 43 
Federal actions) and ESA section 10(a)(1)(B) (for non-Federal actions).  On April 30, 44 
1997, the USFWS issued its final biological opinion (BO) (U.S. Fish and Wildlife 45 
Service 1997) (1997 BO).  The 1997 BO identified Reclamation’s participation in 46 
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developing the LCR MSCP as the long-term plan to address the impacts of Reclamation’s 1 
continued O&M activities on the LCR.  Consultation on the 1997 BO was reinitiated at 2 
Reclamation’s request in March 2002, and another BO was issued by the USFWS in 3 
April 2002 (U.S. Fish and Wildlife Service 2002a) (2002 BO).  This BO identified minor 4 
modifications to the provisions of the 1997 BO and extended ESA coverage for 5 
Reclamation’s discretionary actions on the LCR for 3 years to April 30, 2005. 6 

LCR MSCP participants and stakeholders now seek to establish a long-term framework 7 
for compliance with the ESA for ongoing, proposed, and potential future projects.  At 8 
present, compliance with ESA is achieved on a project-by-project and species-by-species 9 
basis.  The LCR MSCP is a partnership responding to the need to balance the legal use of 10 
LCR water resources and the conservation of threatened and endangered species and their 11 
habitats in compliance with the ESA.  The Steering Committee will operate, as defined 12 
under the Funding and Management Agreement (FMA) that has been prepared among 13 
Federal, state, local, and tribal parties, and will provide oversight to the LCR MSCP 14 
Program Manager (see LCR MSCP HCP Exhibit A).  The LCR MSCP Program Manager 15 
is the position to be established by Reclamation, as described in the FMA, that will be 16 
responsible for implementing the LCR MSCP. 17 

1.2 LCR MSCP Goal 18 

The overall goal of the LCR MSCP is to develop and implement a plan that will: 19 

 conserve habitat and work toward the recovery of threatened and endangered species, 20 
as well as reduce the likelihood of additional species being listed; 21 

 accommodate present water diversions and power production and optimize 22 
opportunities for future water and power development, to the extent consistent with 23 
the law; and 24 

 provide the basis for incidental take authorizations. 25 

1.3 Purpose and Need for the LCR MSCP BA and 26 

Regulatory Context 27 

1.3.1 Need for the LCR MSCP BA 28 

Section 7(a)(2) of the ESA requires that Federal agencies consult with the USFWS to 29 
ensure that any action authorized, funded, or carried out by a Federal agency is not likely 30 
to jeopardize the continued existence of any endangered or threatened species or result in 31 
the destruction or adverse modification of designated critical habitat.  To facilitate 32 
compliance with section 7(a)(2), Federal agencies prepare a BA, pursuant to 33 
section 7(c)(1), that identifies the likely effects of the Federal action on threatened and 34 
endangered species.  Section 7 and its implementing regulations apply to all Federal 35 
agency actions in which there is discretionary Federal involvement or control (50 Code of 36 
Federal Regulations [C.F.R.] §402.03) Contents of a BA are at the discretion of the 37 
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Federal action agencies (50 C.F.R. §402.12(f)).  Under Title 50 C.F.R. Part 402.14(c), a 1 
request for formal consultation will include information in these basic areas: 2 

 description of the action undergoing consultation, 3 

 description of the area that may be affected by the action, 4 

 description of ESA-listed species and designated critical habitat, 5 

 description of the manner in which the action may affect (either directly or indirectly) 6 
any listed species or designated critical habitat and an analysis of any cumulative 7 
effects, and 8 

 relevant reports, including literature and communications with experts. 9 

The LCR MSCP BA is intended to meet all of the regulatory requirements necessary for 10 
the USFWS to prepare a BO under section 7(b) of the ESA, including an incidental take 11 
statement for threatened and endangered species affected by specified Federal agency 12 
actions (covered actions) within the LCR MSCP planning area (see description of the 13 
LCR MSCP planning area under Section 1.4.1, “Geographic Scope,” and Chapter 2, 14 
“Description of Federal Actions (Covered Actions)”).  The Federal action area is defined 15 
as “…all areas to be affected directly or indirectly by the Federal action and not merely 16 
the immediate area involved in the action” (50 C.F.R. §402.02).  Based upon the effects 17 
analysis presented in Chapter 5 of the LCR MSCP BA, the LCR MSCP planning area is 18 
the Federal action area addressed in the LCR MSCP BA.  This LCR MSCP BA serves as 19 
an assessment of effects for the covered activities taken by Reclamation, Western, the 20 
NPS, the BIA, the USFWS, and the BLM as described in Chapter 2.  The LCR MSCP 21 
BA also provides information that, along with the LCR MSCP HCP and other supporting 22 
documents, will be used by USFWS for its intra-Service section 7 consultation on the 23 
issuance of a section 10(a)(1)(B) incidental take permit to non-Federal applicants (see 24 
Table 1-1) for non-Federal covered activities that are addressed in the LCR MSCP HCP 25 
(see Chapter 3). 26 

The LCR MSCP Conservation Plan, as described in Chapter 5 of the companion LCR 27 
MSCP HCP, provides measures to avoid, minimize, and mitigate the effects of the 28 
potential impacts of the federal covered actions and the non-federal covered activities on 29 
listed and other covered species and their habitat and to ensure that incidental take (take) 30 
of listed species will not jeopardize their continued existence (i.e., not reduce appreciably 31 
the likelihood of both the survival and recovery of a listed species in the wild) or 32 
adversely modify designated critical habitat. 33 
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Table 1-1.  Endangered Species Act Section 10(a)(1)(B) Permit Applicants 1 
Covered under the LCR MSCP 2 

Permit Applicants2 Covered under the LCR MSCP 
Arizona 

Arizona Department of Water Resources 
Arizona Game & Fish Department 
Arizona Power Authority 
Central Arizona Water Conservation District  
Mohave County Water Authority 
North Gila Valley Irrigation and Drainage District 
Salt River Project Agricultural Improvement and Power District 
Wellton-Mohawk Irrigation and Drainage District 
Yuma County Water Users Association 
Yuma Mesa Irrigation and Drainage District 
Yuma Irrigation District 

California 
Bard Water District 
Coachella Valley Water District 
Colorado River Board of California 
Imperial Irrigation District 
The Metropolitan Water District of Southern California 
Palo Verde Irrigation District 
San Diego County Water Authority 
Southern California Public Power Authority 

Nevada 
Basic Water Company 
Colorado River Commission of Nevada 
Nevada Department of Wildlife 
Southern Nevada Water Authority 

 3 

                                                      
2 This list includes additional Applicants whose applications for an incidental take permit have been submitted to the 
USFWS since the publication of the draft LCR MSCP documents.  Inclusion of additional Applicants has not added 
new covered activities or modified the scope of such covered activities.  Accordingly, the effects of the covered 
activities of all such additional Applicants, for which take coverage is being sought, have been fully evaluated in 
both the draft and final versions of the LCR MSCP HCP and EIS. 
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1.3.2 Relationship between LCR MSCP BA and 1 

LCR MSCP HCP 2 

Reclamation and the non-Federal LCR MSCP Applicants have prepared the LCR MSCP 3 
Conservation Plan (see Chapter 5 of the LCR MSCP HCP), which includes conservation 4 
measures for species and their habitats designed to achieve specific species goals for 5 
minimizing and mitigating impacts on species covered under the LCR MSCP BA.  The 6 
non-Federal LCR MSCP Applicants have prepared the LCR MSCP HCP as a companion 7 
document to the LCR MSCP BA in compliance with section 10(a)(1)(B) of the ESA to 8 
cover non-Federal activities that could result in take of listed species. 9 

The LCR MSCP Conservation Plan (see Chapter 5 of the LCR MSCP HCP) provides 10 
sufficient conservation of listed and other covered species to address all Federal covered 11 
actions described in Chapter 2 and all non-Federal covered activities described in Chapter 12 
3.  The LCR MSCP HCP includes the LCR MSCP Conservation Plan, which provides 13 
long-term mitigation to offset incidental take of listed threatened and endangered species 14 
resulting from actions, projects, or activities of the non-Federal resource users along the 15 
LCR (see Chapter 3). 16 

The covered actions addressed in the LCR MSCP BA and covered activities addressed in 17 
the LCR MSCP HCP are divided into flow-related and non-flow-related activities.  18 
Although the effects on covered species of non-flow-related activities by non-Federal and 19 
Federal agencies could be distinguished and are addressed separately in the LCR MSCP 20 
HCP and LCR MSCP BA, as discussed more fully within this document, the effects on 21 
covered species of flow-related activities could not be distinguished between Federal and 22 
non-Federal components.  Hence, both the LCR MSCP HCP and LCR MSCP BA address 23 
the same flow-related covered actions and activities.3  Many of the Federal actions on the 24 
LCR are nondiscretionary; see Section 2.1 for a discussion of the relationship between 25 
Federal discretionary actions, Federal nondiscretionary actions, and non-Federal covered 26 
activities. 27 

The LCR MSCP Conservation Plan (LCR MSCP HCP Chapter 5) includes conservation 28 
measures for nonlisted species, thereby providing early protection for species not listed at 29 
the time the LCR MSCP BA was developed.  In addition to conservation measures to 30 
avoid, minimize, and mitigate incidental take of listed species that may result from 31 
Federal and non-Federal covered activities, the LCR MSCP Conservation Plan includes 32 
conservation measures that will contribute to the recovery of listed species and reduce the 33 
likelihood for future listing of nonlisted covered species. 34 

In summary, the LCR MSCP Conservation Plan, described in Chapter 5 of the LCR 35 
MSCP HCP, has been designed as a robust approach to covered species conservation that 36 
addresses all adverse effects on covered species that may result from any and all Federal 37 
covered actions and non-Federal covered activities described in Chapters 2 and 3 of this 38 
LCR MSCP BA and Chapter 2 of the companion LCR MSCP HCP. 39 

                                                      
3  Based on ESA compliance completed in January 2001, there is one distinction to the coverage addressed in the 
LCR MSCP HCP and the LCR MSCP BA related to proposed changes in points of diversion of LCR water.  See 
discussion at Chapter 2, Table 2-13, and Section 5.2. 
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1.3.3 Relationship with 1997 and 2002 Biological 1 

Opinions 2 

The LCR MSCP Steering Committee has overseen development of the LCR MSCP BA 3 
and LCR MSCP HCP to comply with ESA section 7 and section 10(a)(1)(B), 4 
respectively.  With the approval of the LCR MSCP and issuance of the section 5 
10(a)(1)(B) incidental take permit and section 7 BO in response to the LCR MSCP HCP 6 
and LCR MSCP BA, these new authorizations will supersede the 2002 BO.  When the 7 
new BO for the LCR MSCP takes effect, the following obligations of Reclamation under 8 
the 1997 BO and 2002 BO will continue. 9 

 If any of the 1,400 acres of southwestern willow flycatcher habitat acquired and 10 
protected under the provisions of the 1997 BO Reasonable and Prudent Alternative 11 
(RPA) 5 should lose its protected status in the future, the affected habitat acreage will 12 
be replaced by southwestern willow flycatcher habitat created under the LCR MSCP. 13 

 Completion and ongoing maintenance of native fish impoundments by Reclamation 14 
that were a condition of the 1997 BO RPA 3, as amended by the 2002 BO, will be 15 
included under the LCR MSCP. 16 

1.3.4 Relationship with 2001 Biological Opinion 17 

In 2001, Reclamation and USFWS completed section 7 consultation regarding potential 18 
effects to Yuma clapper rail, southwestern willow flycatcher, bonytail, and razorback 19 
sucker from an annual change in point of diversion totaling 400,000 af and 20 
implementation of specific surplus guidelines through year 2016.  The 2001 biological 21 
opinion will not be superseded by the LCR MSCP; however, as described in sections 22 
4.3.1 and 5.2, the 400,000 af annual change in point of diversion is being included for 23 
coverage under the LCR MSCP as part of the total potential 1.574 million acre-feet per 24 
year (mafy) change in points of diversion.  Accordingly, the following conservation 25 
measures identified in the 2001 BO, when implemented by Reclamation in accordance 26 
with the requirements of the LCR MSCP HCP, will also be counted as LCR MSCP 27 
conservation measure requirements: 28 

 funding and support for razorback sucker studies at Lake Mead beyond 2005; 29 

 rearing and stocking of 20,000 razorback suckers between Parker and Imperial Dams 30 
(Reaches 4 and 5); 31 

 restoration or creation of 44 acres of backwaters as habitat for native fish; 32 

 $50,000 in funding to provide for the capture of wild-born bonytail from Lake 33 
Mohave; 34 

 monitoring of 372 acres of existing occupied southwestern willow flycatcher habitat; 35 
and restoration and maintenance of 372 acres of southwestern willow flycatcher 36 
habitat. 37 
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1.3.5 Relationship between the LCR MSCP BA 1 

and Other Federal and State Regulations 2 

Federal and California agencies have prepared a joint LCR environmental impact 3 
statement/environmental impact report (EIS/EIR) in compliance with the: 4 

 National Environmental Policy Act (NEPA) for issuance of the section 10(a)(1)(B) 5 
permit by the USFWS and implementation of the LCR MSCP by Reclamation and 6 

 California Environmental Quality Act (CEQA) for implementation of the LCR 7 
MSCP by the California agencies. 8 

The LCR MSCP provides ESA compliance for implementation of covered activities by 9 
non-Federal and Federal partners.  Implementation of covered activities, however, may 10 
require compliance with other appropriate Federal and state laws and regulations, 11 
including, but not limited to, the Clean Water Act, Fish and Wildlife Coordination Act 12 
(FWCA), Migratory Bird Treaty Act (MBTA), NEPA, and CEQA (with respect to 13 
participating California agencies).  Compliance with these laws and regulations may 14 
include mitigation in addition to that provided in the LCR MSCP. 15 

1.3.6 Conservation Initiatives for the Colorado 16 

River 17 

Over the past decade, significant species and habitat conservation initiatives have been 18 
developed throughout the Colorado River Basin.  In the Upper Colorado River Basin, the 19 
U.S. Department of the Interior, Colorado, New Mexico, Utah, Wyoming, water users, 20 
power customers, and environmental groups developed recovery programs for several 21 
native endangered fish species (i.e., the Upper Colorado River Recovery Implementation 22 
Program and the San Juan River Recovery Implementation Program).  The U.S. 23 
Department of the Interior is engaged in the Glen Canyon Adaptive Management 24 
Program, pursuant to the Grand Canyon Protection Act of 1992.  This Act required the 25 
Secretary of the Interior to complete an environmental impact statement evaluating 26 
alternative operating criteria, consistent with existing law, that would determine how 27 
Glen Canyon Dam would be operated to both meet the purposes for which the dam was 28 
authorized and to meet the goals for protection of Glen Canyon National Recreation Area 29 
and Grand Canyon National Park.  Local, state, and Federal interests in the Las Vegas 30 
metropolitan region have completed and are presently implementing a regional multiple 31 
species habitat conservation plan (MSHCP) for the Mojave Desert in Clark County, 32 
Nevada, that addresses terrestrial species and habitats common to Clark County and the 33 
Lake Mead and Lake Mohave portions of the Colorado River.  Binational efforts are 34 
underway to address species conservation and the ecological condition of the Colorado 35 
River and its delta in Mexico.  Efforts by state and Federal agencies to restore native fish 36 
species to the river and the large reservoirs in the LCR have been ongoing since the early 37 
1990s. 38 

The National Fish and Wildlife Foundation’s Partners in Flight program has resulted in 39 
the development of ecoregion-based bird conservation plans, primarily focused on the 40 
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management and conservation of the nation’s neotropical migratory bird species.  In the 1 
Partners in Flight plans developed for Arizona, California, and Nevada, recognition is 2 
given to the ecological value and importance of the LCR to neotropical migratory and 3 
resident bird species that rely on and use the associated aquatic, marsh, and riparian 4 
habitats. 5 

1.4 Scope of the LCR MSCP BA 6 

1.4.1 Geographic Scope 7 

The LCR MSCP planning area comprises areas up to and including the full-pool 8 
elevations of Lakes Mead, Mohave, and Havasu and the historical floodplain of the 9 
Colorado River from Lake Mead to the SIB.  The historical flood plain is defined as all 10 
lands that are or have been affected by the meandering or regulated flows of the Colorado 11 
River, which historically have been defined by the change in elevation that forms the 12 
adjoining uplands.  The full-pool elevation of Lake Mead is defined by water surface 13 
elevation 1,229 feet National Geodetic Vertical Datum (NGVD).  The full-pool elevation 14 
of Lake Mohave is defined by surface water elevation 647 feet NGVD.  The full-pool 15 
elevation of Lake Havasu is defined by surface water elevation 450 feet NGVD.  The 16 
full-pool elevation at Lake Mead is 8 feet above the spillway gates in the raised position.  17 
The full-pool elevations for Lakes Mohave and Havasu correspond to the top of their 18 
respective spillway gates (Bureau of Reclamation 1981). 19 

For use in the analysis of impacts and conservation measures in this HCP, the LCR 20 
MSCP planning area is divided into discrete reaches: 21 

 Reach 1— from Separation Canyon in the lower end of the Grand Canyon to Hoover 22 
Dam, including Lake Mead up to full-pool elevation; 23 

 Reach 2—from Hoover Dam to Davis Dam (river mile [RM] 276), including Lake 24 
Mohave up to full-pool elevation; 25 

 Reach 3—from Davis Dam (RM 276) to Parker Dam (RM 192.3), including Lake 26 
Havasu up to full-pool elevation; 27 

 Reach 4—from Parker Dam (RM 192.3) to Adobe Ruin and Reclamation Cibola 28 
Gage (RM 87.3) at the lower end of Reclamation’s maintenance Cibola Division; 29 

 Reach 5—from Reclamation Cibola Gage (RM 87.3) to Imperial Dam (RM 49.2);  30 

 Reach 6—from Imperial Dam (RM 49.2) to the Northerly International Boundary 31 
(NIB) (RM 23.1); and 32 

 Reach 7—portion of the LCR from NIB (RM 23.1) to SIB (RM 0.0) within the 33 
United States. 34 

Water surface elevation and river miles were determined from LCR Maps, Colorado 35 
River Frontwork & Levee System, Arizona-California (Bureau of Reclamation 1976).  36 
The LCR MSCP planning area and river reaches are shown on Figure 1-1.  It should be 37 
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noted that the above-described LCR MSCP planning reaches do not fully correspond with 1 
Reclamation’s maintenance divisions. 2 

1.4.2 Covered and Evaluation Species 3 

Species covered in this LCR MSCP BA are those species for which incidental take 4 
authorization may be required under the ESA over the 50-year term of the LCR MSCP.  5 
These species were identified based on an initial assessment of how implementing 6 
proposed Federal covered actions and conservation measures could affect listed species 7 
or species that could become listed during the term of the LCR MSCP. 8 

Species presently listed as threatened or endangered under the ESA are part of the 9 
section 7 consultation initiated by this LCR MSCP BA.  The Federal agencies request 10 
technical assistance from USFWS on species not presently listed under the ESA that are 11 
covered under this LCR MSCP BA.  The LCR MSCP will implement conservation 12 
measures for these nonlisted covered species and thereby support ESA compliance for 13 
these species in the event that they become listed.  Any nonlisted species that becomes 14 
listed during the term of the LCR MSCP and that may be affected by Federal covered 15 
activities identified in this LCR MSCP BA would likely require a review of the BO on 16 
the LCR MSCP to evaluate the effects of the covered activity on the species and the 17 
degree of conservation afforded by the LCR MSCP.  Documentation, possibly in the 18 
form of an amendment to the BO with an incorporated Incidental Take Statement, would 19 
be needed before take could be authorized under section 7. 20 

One hundred forty-nine special-status species with the potential to occur in the LCR 21 
MSCP planning area were evaluated for coverage in the LCR MSCP HCP and BA.  The 22 
LCR MSCP Steering Committee developed, adopted, and applied two criteria for 23 
selecting covered species from among the special-status species considered.  Species 24 
proposed for coverage are those that meet one of the following selection criteria: 25 

 species that are listed or that are proposed or candidates for listing under the ESA or 26 
species that are protected under Arizona, California, or Nevada law that could be 27 
affected by covered activities and would require take authorization or 28 

 species that could become listed during the term of the LCR MSCP under the ESA or 29 
species that could become protected under Arizona, California, or Nevada law that 30 
could be affected by covered activities and could require future take authorization.  31 
Factors considered to determine potential for future listing during the term of the 32 
LCR MSCP are: 33 

 ongoing or likely future destruction, modification, or curtailment of a species’ 34 
habitat or range, of magnitude sufficient to warrant future listing; 35 

 the inadequacy of existing regulatory mechanisms to protect a species from 36 
ongoing decline, of sufficient magnitude that could warrant future listing; or 37 

 other natural or artificial factors that may affect a species’ continued existence. 38 

Based on the application of the selection criteria, 27 of the species considered are 39 
proposed for coverage under the ESA section 10(a)(1)(B) incidental take permit (see 40 
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Table 1-2).  Of the 27 covered species, six are listed as threatened or endangered under 1 
the ESA and are part of the section 7 consultation initiated by this LCR MSCP BA. 2 

In addition to the covered species, the LCR MSCP BA and HCP include four “evaluation 3 
species.”  Evaluation species are species that could become listed in future years and that 4 
could be added to the covered species list during LCR MSCP implementation but for 5 
which sufficient information is not available at this time to determine their status in the 6 
LCR MSCP planning area, to assess the potential affects of covered activities, or to 7 
develop specific conservation measures.  The LCR MSCP Conservation Plan (LCR 8 
MSCP HCP Chapter 5) includes research studies and pilot management studies for the 9 
evaluation species to determine their status in the LCR MSCP planning area and to 10 
determine appropriate conservation measures.  None of the four evaluation species are 11 
presently protected under the ESA. 12 

The LCR MSCP BA, in addition to covered and evaluation species, assesses effects of 13 
Federal covered activities on the bald eagle.  Because the bald eagle is not a covered 14 
species, conservation measures are not included for the bald eagle in the LCR MSCP 15 
Conservation Plan.  The bald eagle is addressed in the LCR MSCP BA because it winters 16 
in the LCR MSCP planning area and individuals may be affected by the Federal covered 17 
activities (see Section 5.7).  Such effects are not expected to rise to the level of take and 18 
are not likely to adversely affect bald eagle as a species. 19 

1.4.3 Covered Federal Actions and Non-Federal 20 

Activities4 21 

This LCR MSCP BA analyzes the effects to covered species from covered actions 22 
conducted by Reclamation, Western, the NPS, the BIA, the USFWS, and the BLM under 23 
their authorities and implementation of the LCR MSCP Conservation Plan by 24 
Reclamation.  The USFWS will use the LCR MSCP BA in the evaluation of the Federal 25 
covered actions.  There is no requirement for the USFWS to have a BA for issuance of a 26 
section 10(a)(1)(B) permit.  The LCR MSCP HCP and supporting documents provide 27 
information on the extent of take and the proposed mitigation that is used by the USFWS 28 
for its intra-Service section 7 consultation on the issuance of a section 10(a)(1)(B) permit 29 
for the non-Federal covered activities.   30 

The LCR MSCP BA covers a range of activities that could result in incidental take of 31 
listed species by Federal agencies.  The LCR MSCP BA covers Reclamation’s role in the 32 
following actions (see detailed descriptions in Chapter 2): 33 

 ongoing flow-related covered actions, including: 34 

 flood control, 35 

 state apportionment and water contracts, 36 

                                                      
4 The LCR MSCP documents refer to Federal and non-Federal actions and activities assessed for coverage under the 
LCR MSCP.  Any use of the term “activities” or the phrase “covered activities” in reference to the Federal actions 
addressed in this BA is synonymous with the term “action” as defined in the ESA and its implementing regulations. 
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 annual operations (normal, surplus, shortage, and unused apportionment), 1 

 daily operation, 2 

 electric power generation, 3 

 the Lower Colorado River Water Supply Project—California, 4 

 Decree accounting, and 5 

 1944 Water Treaty deliveries; 6 

 future flow-related covered actions, including: 7 

 specific surplus and shortage guidelines, 8 

 flood release contracts, and 9 

 changes in storage and delivery of state entitlement waters through various 10 
administrative actions; 11 

 ongoing non-flow-related covered actions, including: 12 

  channel and facilities maintenance throughout the LCR MSCP planning area, 13 

 Operation, maintenance, and replacement (OM&R) of major Federal facilities 14 
and miscellaneous operation and maintenance, 15 

 facilities and other maintenance activities at the SIB, 16 

 backwater maintenance accomplished under past mitigation requirements and as 17 
cooperative conservation efforts with other parties, and 18 

 Limitrophe Division maintenance activities; 19 

 future non-flow-related covered actions, including: 20 

 Topock Marsh habitat improvements, 21 

 Laguna Reservoir restoration and enhancement, 22 

 maintenance of unprotected banklines, 23 

 proposed jetties, and 24 

 proposed stockpiles and access roads; and 25 

 implementation of the LCR MSCP Conservation Plan. 26 

For Western, the LCR MSCP BA covers operations related to electric power generation 27 
at Hoover, Davis, and Parker Dams (see detailed descriptions in Chapter 2). 28 

For the NPS, the LCR MSCP BA covers the following actions (see detailed descriptions 29 
in Chapter 2): 30 

 riparian habitat restoration, 31 

 fishery management,  32 

 boating access, and 33 

 temporal and spatial diversion of Colorado River water rights. 34 



Table 1-2.  Proposed Covered and Evaluation Species under the LCR MSCP BA and 
their Status Page 1 of 2 

Common and Scientific Name 
Federal 
Status1 

Arizona 
Status2 

California 
Status3 

Nevada 
Status4 

Selection 
Criteria5 

Threatened and Endangered Species 
Yuma clapper rail 

Rallus longirostris yumanensis 
FE ASC CT/FP – 1 

Southwestern willow flycatcher 
Empidonax traillii extimus 

FE ASC CE – 1 

Desert tortoise (Mojave population) 
Gopherus agassizii 

FT ASC CT NT 1 

Bonytail  
Gila elegans 

FE ASC CE NE 1 

Humpback chub 
Gila cypha 

FE ASC – – 1 

Razorback sucker 
Xyrauchen texanus 

FE ASC CE/FP NE 1 

Other Covered Species 
Western red bat 

Lasiurus blossevillii 
– ASC – – 2 

Western yellow bat 
Lasiurus xanthinus 

– ASC – – 2 

Desert pocket mouse 
Chaetodipus penicillatus sobrinus 

– – – – 2 

Colorado River cotton rat 
Sigmodon arizonae plenus 

– – CSC – 2 

Yuma hispid cotton rat 
Sigmodon hispidus eremicus 

– – CSC – 2 

Western least bittern 
Ixobrychus exilis hesperis 

– ASC CSC – 2 

California black rail 
Laterallus jamaicensis coturniculus 

– ASC CT/FP – 1 

Yellow-billed cuckoo 
Coccyzus americanus occidentalis 

FC ASC CE – 1 

Elf owl 
Micrathene whitneyi 

– – CE NP 1 

Gilded flicker 
Colaptes chrysoides 

– – CE – 1 

Gila woodpecker 
Melanerpes uropygialis 

– – CE – 1 

Vermilion flycatcher 
Pyrocephalus rubinus 

– – CSC – 2 

Arizona Bell’s vireo 
Vireo bellii arizonae 

– – CE – 1 

Sonoran yellow warbler 
Dendroica petechia sonorana 

– – CSC – 2 

Summer tanager 
Piranga rubra 

– – CSC – 2 



Table 1-2.  Continued Page 2 of 2

Common and Scientific Name 
Federal 
Status1 

Arizona 
Status2 

California 
Status3 

Nevada 
Status4 

Selection 
Criteria5 

Flat-tailed horned lizard  
Phrynosoma mcalli 

– ASC CSC – 2 

Relict leopard frog 
Rana onca 

FC ASC – NP 1 

Flannelmouth sucker 
Catostomus latipinnis 

– ASC – – 2 

MacNeill’s sootywing skipper 
Pholisora gracielae 

– – – – 2 

Sticky buckwheat 
Eriogonum viscidulum 

– – – NEP 1 

Threecorner milkvetch 
Astragalus geyeri var. triquetrus 

– – – NEP 1 

Evaluation Species 
California leaf-nosed bat 

Macrotus californicus 
– ASC CSC – N/A 

Pale Townsend’s big-eared bat 
Corynorhinus townsendii pallescens 

– – CSC – N/A 

Colorado River toad 
Bufo alvarius 

– – CSC – N/A 

Lowland leopard frog 
Rana yavapaiensis 

– ASC CSC – N/A 

1 Federal Status 
FE = Listed as endangered under the Federal Endangered Species Act ESA. 
FT = Listed as threatened under ESA. 
FC = Candidate for listing under ESA. 

2 Arizona Status 
ASC = Arizona wildlife of special concern. 

3 California Status 
CE = Listed as endangered under the California Endangered Species Act (CESA). 
CT = Listed as threatened under CESA. 
FP = Fully protected under the California Fish and Game Code. 
CSC = California species of special concern. 

4 Nevada Status 
NE = Nevada endangered 
NT = Nevada threatened. 
NEP = Nevada critically endangered plant. 
NP = Nevada protected. 

5 Selection Criteria 
1. Species that are listed or that are proposed or candidates for listing under the ESA or species that are protected 

under Arizona, California, or Nevada law that could be affected by covered activities and would require take 
authorization; 

2. Species that could become listed during the term of the LCR MSCP under the ESA or species that could become 
protected under Arizona, California, or Nevada law that could be affected by covered activities and could require 
future take authorization.  Factors considered to determine potential for future listing during the term of the LCR 
MSCP are: 
• ongoing or likely future destruction, modification, or curtailment of a species’ habitat or range of sufficient 

magnitude that could warrant future listing; 
• the inadequacy of existing regulatory mechanisms to protect a species from ongoing decline of sufficient 

magnitude that could warrant future listing; or 
• other natural or artificial factors that may affect a species’ continued existence. 

 N/A = Not applicable. 
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For the BIA, the LCR MSCP BA covers the following actions (see detailed descriptions 1 
in Chapter 2): 2 

 ongoing activities, including: 3 

 irrigation system operation and maintenance, 4 

 water conservation practices, 5 

 riparian habitat rehabilitation and restoration, 6 

 wildland fire management,  7 

 woodland and shoreline maintenance project on the Chemehuevi Indian 8 
reservation, and 9 

 temporal and spatial diversion of Colorado River water rights; and 10 

 future projects, including: 11 

 canal lining, 12 

 water conservation practices, 13 

 farmland development (including construction of irrigation systems), 14 

 riparian habitat rehabilitation and restoration, 15 

 Headgate Rock Dam O&M, and 16 

 wildland fire management. 17 

For the USFWS, the BA covers (see detailed descriptions in Chapter 2) temporal and 18 
spatial diversion of Colorado River water rights, including surface flows and pumping for 19 
the Havasu, Cibola, Imperial, and Bill Williams River National Wildlife Refuges 20 
(NWRs). 21 

For the BLM, this BA covers temporal and spatial diversion of Colorado River water 22 
rights (see detailed description in Chapter 2). 23 

Detailed descriptions of the covered actions by Federal agencies are provided in 24 
Chapter 2 and Appendix J, “Technical Documentation of Ongoing and Future 25 
Operations,” and major facilities on the LCR are described in Appendix O.  Detailed 26 
description of non-Federal covered activities conducted by Arizona, Nevada, and 27 
California to be authorized under the USFWS section 10(a)(1)(B) incidental take permit 28 
are provided in Chapter 3.  The descriptions of Federal covered activities in this LCR 29 
MSCP BA include both discretionary and nondiscretionary actions.  Nondiscretionary 30 
actions are those actions for which applicable provisions of the Law of the River and 31 
other applicable laws do not allow Federal agencies alternative decision-making 32 
authority.  In addition to statutory provisions, court orders and injunctions may limit the 33 
discretion of Federal agencies.  See Section 2.1 for a discussion of how Federal 34 
discretionary, Federal nondiscretionary, and non-Federal actions are addressed in this 35 
LCR MSCP BA. 36 

The LCR MSCP is intended by its Federal and non-Federal partners to be a robust and 37 
comprehensive species conservation program for activities that occur or may occur in the 38 
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LCR MSCP planning area (see Section 1.4.1, “Geographic Scope”) for a 50-year period 1 
(see Section 1.4.4, “Temporal Scope”).  In an effort to make the LCR MSCP 2 
Conservation Plan as complete and effective as possible for the benefit of species covered 3 
by the LCR MSCP BA (see Section 1.4.2, “Covered and Evaluation Species”), the LCR 4 
MSCP partners have analyzed and provided conservation measures to address the effects 5 
of all Federal covered actions and non-Federal covered activities, including covered 6 
actions that are not within the discretionary control of the Federal participants (see 7 
Section 2.1).  The LCR MSCP will provide long-term conservation to offset any 8 
incidental take of Federally listed threatened and endangered species through the actions 9 
and programs of the Federal and non-Federal agencies along the LCR.  The LCR MSCP 10 
will implement conservation measures for species not presently listed as threatened or 11 
endangered under the ESA and thereby support ESA compliance for these species in the 12 
event that they become listed.  In addition to conservation measures that address impacts 13 
on covered species in the LCR MSCP planning area, the LCR MSCP will implement 14 
conservation measures that are expected to contribute to the recovery of listed species 15 
and reduce the likelihood for future listing of species not presently listed. 16 

1.4.4 Temporal Scope 17 

The goal of the LCR MSCP is to provide long-term ESA compliance for the next 18 
50 years for covered actions and activities conducted by Federal and non-Federal LCR 19 
MSCP participants.  The Federal lead agencies are requesting a BO from the USFWS 20 
with a 50-year term for all covered Federal covered actions and all ESA-listed species 21 
addressed in this LCR MSCP BA. 22 

1.5 Overview of LCR MSCP Planning Process 23 

1.5.1 LCR MSCP Organization 24 

The LCR MSCP has involved and will continue to involve many participating entities.  25 
The LCR MSCP Steering Committee has been responsible for the preparation of the 26 
documents that establish and define the LCR MSCP and provide compliance with 27 
environmental laws and regulations.5  LCR MSCP participants are agencies and other 28 
entities (including Steering Committee members) that have participated in the process of 29 
LCR MSCP development, providing input to the Steering Committee.  The Permit 30 
Applicants (Applicants) (see Table 1-1) are those non-Federal entities requesting section 31 
10(a)(1)(B) incidental take permits from USFWS for the species and activities covered in 32 
the LCR MSCP HCP.  Following completion of the section 7 consultation and issuance 33 
of the section 10(a)(1)(B) permit, the Steering Committee will continue to operate, as 34 
defined under the FMA (see Exhibit A to the final LCR MSCP HCP) and will coordinate 35 
with the LCR MSCP Program Manager (Program Manager).  The LCR MSCP Program 36 
Manager is the position to be established by Reclamation, as described in the FMA, that 37 
will be responsible for implementing the LCR MSCP. 38 

                                                      
5 See discussion of LCR MSCP in Southwest Center for Biodiversity v. U.S. Bureau of Reclamation, 143 F.3d 515, 
519 n.1 (9th Cir. 1998). 
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1.5.2 Coordination with Agencies, Tribes, and 1 

Stakeholders and Public Involvement 2 

This section provides a summary of the opportunities provided by the LCR MSCP for 3 
coordination with Federal and state agencies and other stakeholders and to solicit public 4 
involvement. 5 

Since its formal inception in 1995, the LCR MSCP has encouraged and provided 6 
extensive opportunities for public participation in the development of the LCR MSCP 7 
Conservation Plan, HCP, and BA.  At least 28 Federal, state, and local public agencies 8 
have participated in the LCR MSCP development process.  Six Tribes with Tribal lands 9 
within the LCR MSCP planning area (Hualapai, Fort Mojave, Chemehuevi, Colorado 10 
River Indian Tribes [CRIT], Fort Yuma Quechan, and Cocopah) have participated in the 11 
process, including government-to-government meetings with Reclamation and USFWS.  12 
Meetings between Reclamation, the USFWS, and State representatives and Tribal leaders 13 
have been conducted with all six Tribes.  In addition to public agencies and Tribes, 14 
private interest groups and individuals have been involved at their discretion in 15 
development of the LCR MSCP BA and HCP, including groups representing recreational 16 
and environmental interests. 17 

The LCR MSCP Steering Committee and its various subcommittees have met frequently 18 
in public places, mostly in Las Vegas (Nevada), Phoenix (Arizona), and Ontario 19 
(California).  Since 1998, an average of 32 meetings of the Steering Committee and 20 
subcommittees have been held per year (nearly three meetings per month).  The purpose 21 
of these meetings was to develop and provide guidance for development of the LCR 22 
MSCP and its supporting documents, including: 23 

 identifying the LCR MSCP program and biological goals; 24 

 the scope of the LCR MSCP (i.e., LCR MSCP covered activities, covered species, 25 
geographic scope, and conservation commitments); and 26 

 a framework for implementing the LCR MSCP, including commitments of the LCR 27 
MSCP participants to funding and implementing the LCR MSCP Conservation Plan. 28 

Since 1998, the LCR MSCP has operated a public web site at www.lcrmscp.org.  The 29 
web site has been regularly maintained and includes: 30 

 a summary of the program, 31 

 contact information of LCR MSCP participants, 32 

 schedule of upcoming meetings, 33 

 meeting notes from past meetings, and 34 

 links to related news items and web pages. 35 

Through the LCR MSCP web site, relevant steps, decisions, and documents in the 36 
development of the LCR MSCP HCP have been made available to the public.  In addition 37 
to the LCR MSCP web site, Reclamation’s Lower Colorado Regional Office maintains a 38 
web site at www.usbr.gov/lc/region/g2000/mscp.  Reclamation’s web site includes 39 
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documents relevant to the joint NEPA/CEQA process and particularly the public scoping 1 
process. 2 

In 1999, Reclamation, the USFWS, and the Metropolitan Water District of Southern 3 
California (Metropolitan) prepared a public involvement plan (PIP) for the LCR MSCP 4 
that was reviewed by the LCR MSCP participants and made available on Reclamation’s 5 
Lower Colorado Region web page.  The PIP identified key issues and public outreach 6 
initiatives and addressed the process for scoping for the NEPA and CEQA compliance 7 
and responding to comments on public draft and final LCR MSCP EIS/EIR documents. 8 

The LCR MSCP maintains an extensive mailing list for both email and postal delivery.  9 
Most LCR MSCP products have been emailed for review and comment to more than 10 
80 individuals representing a wide range of Federal, state, and local agencies and private 11 
interest groups.  In addition, preliminary draft and draft documents have been put on 12 
compact discs (CDs) and mailed on request. 13 

As part of the joint NEPA/CEQA process, a notice of intent/notice of preparation to 14 
prepare the LCR MSCP EIS/EIR was published in the Federal Register (FR) in May 1999 15 
(64 FR 95:27000–27002, May 18, 1999) and a supplemental notice of intent/notice of 16 
preparation was published in July 2000 (65 FR 194:43031–43034, July 12, 2000).  Public 17 
scoping meetings were held in 1999, 2000, and 2003.  Seven public meetings were held 18 
in June–July 1999 at Lake Havasu City, Arizona; Laughlin, Nevada; Henderson, Nevada; 19 
Yuma, Arizona; Phoenix, Arizona; Blythe, California; and Ontario, California.  Four 20 
public meetings were held in July–August 2000 at Yuma, Arizona; Blythe, California; 21 
Henderson, Nevada; and Laughlin, Nevada.  Three scoping meetings were held in 22 
November 2003 in Yuma, Arizona; Blythe, California; and Laughlin, Nevada.  23 
Newsletters and news releases were distributed prior to the 1999 and 2000 scoping 24 
meetings, and news releases were distributed prior to the 2003 meetings. 25 

On June 18, 2004, the U.S. Department of the Interior, provided notice in the Federal 26 
Register of the availability of draft documents regarding the LCR MSCP for public 27 
review and comment.  (See 69 FR 34185–34187.)  Approximately 360 copies of the Draft 28 
LCR MSCP EIS/EIR, HCP, and BA were distributed to agencies, public libraries, Indian 29 
tribes, organizations, and individuals for review during a 60-day period ending on 30 
August 18, 2004.  Additionally, three public hearings were held in Henderson, Nevada; 31 
Blythe, California; and Phoenix, Arizona on July 20–22, 2004 to receive public 32 
comments on the Draft EIS/EIR. 33 

Coordination with public agencies and tribes and public outreach have been key elements 34 
in the development of the LCR MSCP HCP and BA and will continue to be key elements 35 
in implementation of the LCR MSCP. 36 

1.5.3 Coordination with Science Review Panels 37 

In addition to frequent meetings of the LCR MSCP Biological Subcommittee, the LCR 38 
MSCP engaged in independent peer review during development of the LCR MSCP 39 
Conservation Plan on two separate occasions.  An early scientific peer review was 40 
conducted by a panel assembled by the Scientific Peer Advisory and Review Services 41 
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Division of the American Institute of Biological Sciences in 1999.  The second scientific 1 
peer review was conducted by a panel assembled by M3 Research in 2002 and completed 2 
in 2003.  The results of the 1999 and 2002–2003 scientific peer review processes are 3 
described in Chapter 8, “Experts Contacted and Peer Review Process.” 4 

1.6 Document Organization 5 

The Final LCR MSCP documents comprise five volumes: 6 

 Volume I: Environmental Impact Statement/Environmental Impact Report; 7 

 Volume II: Habitat Conservation Plan; 8 

 Volume III: Biological Assessment;  9 

 Volume IV: Appendices to Volumes I–III and V, Table 1-3 lists the appendices and 10 
indicates which ones are referenced in Volumes I–III; and 11 

 Volume V: Responses to Comments on LCR MSCP Volumes I–IV. 12 

The LCR MSCP BA provides all information required by the ESA section 7 and USFWS 13 
section 7 regulations (50 C.F.R. Part 402).  Below is a summary of the contents of each 14 
chapter of this LCR MSCP BA. 15 

 Chapter 2, “Description of Federal Actions (Covered Actions),” describes the Federal 16 
actions covered under this consultation. 17 

 Chapter 3, “Non-Federal Covered Activities: Ongoing and Future,” describes the 18 
specific non-Federal activities covered under the LCR MSCP.   19 

 Chapter 4, “Environmental Baseline and Resources of the LCR,” describes the 20 
environmental baseline, including the historical and existing river ecosystem and 21 
vegetation of the LCR relevant to the species covered in the LCR MSCP BA and the 22 
approach to assessing habitat for each of the covered species. 23 

 Chapter 5, “Effects of the Covered Activities,” contains the analysis of effects on 24 
covered species expected to result from covered actions, including implementation of 25 
the LCR MSCP Conservation Plan. 26 

 Chapter 6, “Cumulative Effects,” describes the cumulative effects of non-Federal 27 
activities within the LCR MSCP planning area. 28 

 Chapter 7, “Summary of Effects Analysis,” provides a summary of the effects on 29 
covered species. 30 

 Chapter 8, “Experts Contacted and Peer Review Process,” provides a list of names of 31 
species experts contacted during the development of the LCR MSCP and LCR MSCP 32 
BA and a summary of the results of the peer review process. 33 

 Chapter 9, “References,” lists the references and personal communications cited in 34 
the LCR MSCP HCP. 35 
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Table 1-3.  List of Appendices to LCR MSCP Volumes I–III and V (Volume IV) 1 

Appendix 

Referenced in 
Volume I, LCR 
MSCP EIS/EIR 

Referenced in 
Volume II, LCR 

MSCP HCP 

Referenced in 
Volume III, LCR 

MSCP BA 

A The Law of the River X X X 

B Notices of LCR MSCP EIS/EIR Preparation X   

C LCR MSCP Scoping Summary Reports X   

D Non-Covered Sensitive Species Potentially Present 
in the Planning Area and Off-Site Conservation 
Areas 

X   

E Additional Background Information on the Bureau 
of Reclamation’s Cultural Resource Identification 
Effort  

X   

F EIS Disclosure Statement Concerning the 
Preparation of an EIS/EIR for the Lower Colorado 
River Multi-Species Habitat Conservation Plan 

X   

G Covered Colorado River Water Contracts  X X 

H Summary of Land Cover Types by River Reach and 
Landowner 

 X X 

I Status of LCR MSCP Covered Species X X X 

J Technical Documentation of Ongoing and Future 
Operations 

 X X 

K Hydrologic Depletion Analysis of the Effects of 
Changes in Points of Diversion on Water Elevations 
and Land Cover Types 

 X X 

L Reach 7 Effects  X X 

M Effects of LCR MSCP Flow-Related Activities on 
Lake Mead 

 X X 

N Detailed Implementation Cost Estimate 
Assumptions  

 X  

O Major Facilities on the Lower Colorado River   X 

P Field Working Agreement between Department of 
the Interior, Bureau of Reclamation, and 
Department of the Army, Corps of Engineers for 
Flood Control Operation of Hoover Dam and Lake 
Mead 

  X 

Q Compilation of Records in Accordance with Article 
V of the Decree of the Supreme Court of the United 
States in Arizona v. California dated March 9, 1964 

  X 

R History of River Work and Maintenance    X 

S Relevant Sections of Western Area Power 
Administration’s and Bureau of Reclamation’s Joint 
Operating Agreement and Master Agreement 

  X 
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Appendix 

Referenced in 
Volume I, LCR 
MSCP EIS/EIR 

Referenced in 
Volume II, LCR 

MSCP HCP 

Referenced in 
Volume III, LCR 

MSCP BA 

T List of Common Names and Scientific Names for 
Plants and Wildlife Mentioned in the LCR MSCP 
HCP and BA 

 X X 

U Acronyms and Abbreviations Used in the LCR 
MSCP HCP and BA 

 X X 

V Glossary of Terms Used in the LCR MSCP HCP 
and BA 

 X X 

 1 
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Chapter 2 1 

Description of Federal Actions  2 

(Covered Actions) 3 

2.1 Introduction 4 

This chapter describes ongoing and future actions for which Reclamation, Western, the 5 
NPS, BIA, USFWS, and BLM are seeking ESA compliance through the LCR MSCP.   6 

Federal action agencies are required to consult with the USFWS only with respect to 7 
activities for which the action agency has discretionary involvement or control (50 C.F.R. 8 
§402.03 [2001]).  This chapter includes descriptions of the river OM&R activities of 9 
Reclamation as they relate to its responsibilities for water management on the LCR 10 
system.  The provisions of law applicable to the LCR include a complex system of 11 
compacts, Federal statutes, contracts, decrees, and treaties, collectively known as the Law 12 
of the River (see listing at Appendix A), which governs the management and delivery of 13 
Colorado River water in the Lower Basin of the Colorado River and largely dictates 14 
Reclamation’s actions, limiting those actions in which Reclamation has discretionary 15 
involvement and control.  As a result, certain Reclamation actions on the LCR are 16 
nondiscretionary and therefore not subject to section 7 consultation, as was recently 17 
confirmed by a U.S. District Court in Defenders of Wildlife v. Norton, 257 F. Supp.2d 53 18 
(D.D.C. 2003). 19 

In many cases, a nondiscretionary Federal action is triggered by a state or other non-20 
Federal action.  For example, the normal delivery of 7.5 million acre-feet (maf) annually 21 
to water contractors in Arizona, California, and Nevada pursuant to the Decree includes a 22 
nondiscretionary Federal component (storage and delivery), a discretionary Federal 23 
component (diurnal water releases), and may include a non-Federal component (e.g., the 24 
request for and diversion of water by a contractor).  Given the combination of Federal 25 
actions, both discretionary and non-discretionary, and non-Federal actions carried out in 26 
the Lower Division of the Colorado River, it is not clear which parties could have 27 
specific responsibility under section 9 of the ESA for any potential take of ESA-listed 28 
species.  To eliminate any uncertainty regarding which method of take authorization, 29 
section 7 or section 10(a)(1)(B), is more appropriate in this situation, the LCR MSCP 30 
participants will request that the USFWS authorize take under both section 7 and section 31 
10(a)(1)(B).  The effects of all covered Federal actions and non-Federal activities, 32 
whether discretionary or not, have therefore been described and covered in this LCR 33 
MSCP BA prepared by Reclamation, as well as in the LCR MSCP HCP.  Thus, the LCR 34 
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MSCP provides a comprehensive approach to ESA compliance for both Federal and non-1 
Federal covered actions and activities. 2 

This approach is not intended to suggest that any Federal action agency is required to 3 
consult with the USFWS regarding the effects of any nondiscretionary Federal action as 4 
part of this consultation or any other consultation, or that any nondiscretionary Federal 5 
actions could be the cause for reinitiation of this consultation.  In addition, this approach 6 
is not intended to be, nor should it be construed as, a waiver of any claim by any Federal 7 
action agency that a nondiscretionary activity described in this chapter and analyzed, 8 
mitigated, and authorized under this LCR MSCP is not subject to sections 7 and 9 of the 9 
ESA. 10 

This chapter describes the activities of the six Federal agencies in descriptive categories 11 
of actions.  With respect to Reclamation activities described in this chapter, each 12 
subsection includes a table that lists each discretionary function, each nondiscretionary 13 
function, and each function that includes nondiscretionary Federal actions that relate to 14 
state or local water agency activities or simply a statement as to the discretionary action 15 
of the activity.  For purposes of furthering the understanding of water and power 16 
operations on the LCR, Appendices A, J, and O–R include descriptions or summaries of 17 
the legal and operational background of the LCR.  The appendices also include 18 
descriptions, in various forms, including narrative, map, and schematic drawings, of 19 
features and functions of the major water control facilities on the LCR, as well as 20 
historical and projected reservoir and river elevations and flows.  In particular, 21 
Appendix J provides detailed information concerning ongoing and future operations on 22 
the Lower Colorado River related to the covered actions enumerated in this chapter. 23 

For ease of description and general classification, covered actions are listed in the chapter 24 
as ongoing or future.  An action is described as a future covered action because it may be 25 
proposed and implemented in the future.  However, a Federal agency’s inclusion of an 26 
action in this chapter is not a formal proposal for that action at this time, but simply a 27 
proposal for ESA coverage for the covered actions.  Moreover, some actions listed in 28 
either category may include both ongoing and future aspects.  An action described in the 29 
ongoing section may include a largely ongoing component and a lesser future component.  30 
Inclusion of an activity in one general category is not intended to limit its inclusion in 31 
another category.  Each Federal action agency intends that its actions be covered and 32 
included in this LCR MSCP BA as particularly described in the narrative and tabular 33 
portions of this chapter, and ESA compliance is not to be limited based on an activity’s 34 
inclusion in a particular general category. 35 

None of the Federal agencies covered by the LCR MSCP are seeking ESA compliance 36 
through the LCR MSCP for any potential impacts of proposed discretionary actions on 37 
species that may be listed pursuant to the ESA in the Republic of Mexico (i.e., outside the 38 
borders of the United States).  To the extent that any such compliance may be required in 39 
the future pursuant to applicable law, the Federal agencies will address such compliance 40 
at the time any discretionary Federal actions are actually proposed.  This approach does 41 
not reflect any conclusion on the part of any of the Federal agencies that any such 42 
consultation is required, as a matter of law or regulation, on any possible impact that 43 
proposed discretionary actions may have on United States–listed species in the Republic 44 
of Mexico. 45 



  Description of Federal Actions (Covered Actions)

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
2-3 

December 2004

J&S 00450.00

 

2.2 Bureau of Reclamation 1 

The principal responsibilities of Reclamation, on behalf of the Secretary, in managing the 2 
LCR were established by the BCPA of December 21, 1928 (45 Stat. 1057), and include 3 
flood control, improvement of navigation, and river regulation; providing for storage and 4 
delivery of Colorado River water for reclamation of lands and municipal, industrial, and 5 
other beneficial purposes; and for generation of electrical power.  The 1944 Water Treaty 6 
quantifies the provisional allotment of Colorado River water to be delivered to Mexico1. 7 

2.2.1 Ongoing Flow-Related Actions 8 

Reclamation’s ongoing flow-related river management operations are discussed below 9 
under the following headings:  “Flood Control,” “State Apportionment and Water 10 
Contracts,” “Annual Operations—Normal, Surplus, Shortage, and Unused 11 
Apportionment,” “Daily Operations—Hoover, Davis, Parker, Senator Wash, Imperial, 12 
and Laguna Dams,” “Electric Power Generation,” “Lower Colorado Water Supply 13 
Project—California,”  “1944 Water Treaty Deliveries,” “and “Decree Accounting.”  14 

2.2.1.1 Flood Control 15 

Under the BCPA, the first priority for the operation of Hoover Dam and Lake Mead is 16 
river regulation, improvement of navigation, and flood control.  Davis and Parker Dams 17 
also provide flood control for tributary and side wash inflow into their reservoirs, Lakes 18 
Mohave and Havasu, respectively.  Flood control operations at Davis and Parker Dams 19 
take into consideration the most likely tributary and side wash inflow from summer and 20 
fall rain events and are managed by the Secretary, through Reclamation, as described 21 
further in Section J.4.3.2 or in Table 2-1. 22 

Section 2(b) of the BCPA allocated funds for the construction of Hoover Dam, including 23 
funding for flood control.  Subsequently, section 7 of the Flood Control Act of 1944 24 
established that the Secretary of War (now the U.S. Army Corps of Engineers [Corps]) 25 
would prescribe regulations for flood control for projects authorized, wholly or in part, 26 
for such purposes.  The Corps is responsible for providing these flood control regulations 27 
and has authority for final approval.  Reclamation has no discretion in making the 28 
minimum flood control releases from Lake Mead through Hoover Dam during flood 29 
control operations.  Any deviations from the minimum flood control operating 30 
instructions must be authorized by the Corps.  The Secretary, through Reclamation, is 31 
responsible for operating Hoover Dam in accordance with these regulations.  The Corps 32 
is not a participant in the LCR MSCP; any discretionary actions authorized or carried out 33 
by the Corps would be the subject of ESA consultations with the USFWS, as appropriate. 34 

                                                 
1 The International Boundary and Water Commission (IBWC) is responsible for implementing the terms of the 1944 
Water Treaty as well as resolving treaty-related disputes between the United States and Mexico.  IBWC coordinates 
implementation of the 1944 Water Treaty with Reclamation acting for the Secretary as the river manager and 
operator. 
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The Secretary’s ongoing implementation, through Reclamation, of the flood control 1 
regulations is included in this LCR MSCP BA as a covered action.  The Corps is 2 
responsible for modifying the Water Control Manual for Lake Mead/Hoover Dam, as 3 
appropriate. 4 

Any prospective changes to applicable flood control regulations are not addressed by the 5 
LCR MSCP.  ESA compliance will be addressed by the Corps when revised regulations 6 
are proposed. 7 

The Los Angeles District of the Corps published the current flood control regulations in 8 
Water Control Manual for Flood Control, Hoover Dam and Lake Mead Colorado River 9 
dated December 1982 (Water Control Manual).  The Field Working Agreement between 10 
the Corps and Reclamation for the flood control operations of Hoover Dam and Lake 11 
Mead, as prescribed in the Water Control Manual, was signed on February 8, 1984 12 
(Appendix P).  The Field Working Agreement is designed to ensure a clear understanding 13 
of flood control regulations and to facilitate the exchange of information between the 14 
Corps and Reclamation that is required for operation of Hoover Dam and Lake Mead.  15 

The Field Working Agreement specifies that Lake Mead’s uppermost 1.5 maf of storage 16 
capacity, between elevations 1,219.61 feet mean sea level (msl) and 1,229.0 feet msl, is 17 
allocated exclusively as flood control space.  The Field Working Agreement further 18 
specifies operations for two distinct periods within the year:  1) from August 1 to January 19 
1, certain reservoir space requirements must be met to prepare for the next spring 20 
season’s runoff, and 2) from January 1 to July 31, the runoff forecasts are applied to 21 
determine releases necessary to maintain the exclusive flood control space while 22 
minimizing potential damage downstream.  23 

Minimum available system-wide flood control space increases from 1.5 maf on August 1 24 
to 5.35 maf on January 1.  In addition to Lake Mead, required flood storage space can be 25 
accumulated in certain Upper Basin reservoirs (Powell, Navajo, Blue Mesa, Flaming 26 
Gorge, and Fontenelle) within specified constraints.  Normal space-building releases 27 
from Lake Mead to meet the required August 1 to January 1 flood control space 28 
requirements are limited to a maximum of 28,000 cubic feet per second (cfs).   29 

The Secretary may also consider additional space-building releases (described as 30 
anticipatory flood control releases) beyond the minimum requirements specified by the 31 
Field Working Agreement after consideration of other factors including channel capacity 32 
and maintenance downstream, power plant maintenance requirements at Hoover, Davis, 33 
and Parker Dams, and hydrologic conditions and forecasts. 34 

Between January 1 and July 31, flood control releases, based on the forecasted inflow, 35 
may be required to prevent filling of Lake Mead beyond its 1.5 maf minimum storage 36 
space requirement.  The required release is determined each month to ensure that the 37 
minimum space is maintained while attempting to avoid power plant bypasses and 38 
damage downstream due to high flows.  If a specific flood control release is required for 39 
a month, the required volume of water must be released within the month; however, some 40 
discretion exists with regard to the daily releases that are made within the month, 41 
considering the need to maintain non-damaging flow levels downstream and other 42 
objectives. 43 
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Table 2-1 lists Reclamation’s discretionary/nondiscretionary actions related to flood 1 
control operations.  See Appendix J for detailed description of flood control facility 2 
operations. 3 

Table 2-1.  Actions Relating to Flood Control 4 

Nondiscretionary 
Actions Discretionary Actions 

Nondiscretionary Actions 
Related to Non-Federal 
Actions 

Prescribed flood control 
releases per Field 
Working Agreement 
and Water Control 
Manual for Lake 
Mead/Hoover Dam 

Timing of required releases may be varied within the month 

Anticipatory flood control releases 

Available flood control space in Lake Mead can be reduced 
to 1.5 maf August 1 to January 1 if prescribed space is 
available in upstream reservoirs 

Management of target elevations for Lake Mohave (Davis 
Dam) and Lake Havasu (Parker Dam) 

None 

 5 

2.2.1.2 State Apportionment and Water Contracts 6 

The cumulative LCR water apportionment for the three Lower Division States is 7.5 maf 7 
for normal water years.  A normal year is defined by the water supply conditions 8 
described in Article II(B)(1) of the Decree.  The individual state apportionments are 9 
4.4 maf for California, 2.8 maf for Arizona, and 0.3 maf for Nevada.  The Secretary has 10 
contracted for the delivery of these apportionments pursuant to the BCPA.  However, the 11 
cumulative annual apportionment can be greater than the 7.5 maf in surplus years and 12 
less than 7.5 maf in shortage years.  See the annual operations discussion below in 13 
Section 2.2.1.3. 14 

Reclamation delivers all Colorado River water within each state’s apportionment to 15 
individual entitlement holders in that state pursuant to water delivery contracts or other 16 
delivery obligations.  Reclamation delivers Colorado River water to approximately 17 
170 entities pursuant to water delivery contracts, miscellaneous present perfected rights 18 
(PPRs), and Federal or Secretarial reservations of water.  See Appendix G for list of 19 
water delivery contracts.  Some entitlement holders further allocate the water they receive 20 
from Reclamation and convey it pursuant to contractual arrangements.  For example, 21 
Central Arizona Water Conservation District (CAWCD) conveys water to 57 non-Indian 22 
Central Arizona Project (CAP) subcontractors for municipal and industrial use, 10 non-23 
Indian subcontractors for agricultural use, and 10 Indian entities.  In California, 24 
Metropolitan conveys this water to 26 member agencies.  Reclamation delivers this 25 
water, ordered by contract holders, to designated diversion facilities, which are described 26 
in Appendix O.  An example of Reclamation’s water deliveries to facilities and water 27 
contractors is presented in Appendix Q (Article V Decree Accounting Report for 2000).  28 
It is these water contractors (contract/entitlement holders) to which Reclamation makes 29 
nondiscretionary delivery of each state’s water apportionment on a yearly basis. 30 
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When a State’s Colorado River water apportionment is not consumptively used in any 1 
year by a higher priority entitlement holder, the unused water within that State is made 2 
available on a annual basis, to lower priority entitlement holders in that State that could 3 
put the water to beneficial use within their contractual limits.  Delivery of a State’s 4 
unused entitlement to a junior entitlement holder in that State is nondiscretionary.  If a 5 
State’s entitlement holders cannot beneficially use the entire State’s allocation, the State 6 
has unused apportionment available.  Release of a State’s unused apportionment to a user 7 
in another State pursuant to Article (B)(6) of the Decree may be discretionary subject to 8 
existing provisions of section 1 of the Interim Surplus Guidelines Record of Decision.  9 
(See Section 2.2.1.3 for further details.) 10 

Table 2-2 lists the discretionary/nondiscretionary activities for the State Apportionment 11 
and Water Contracts activities. 12 

Table 2-2.  State Apportionment and Water Contracts Activities   13 

Nondiscretionary Actions Discretionary Actions 

Nondiscretionary Actions 
Related to Non-Federal 
Actions 

Delivery of water to water users in the United States 
pursuant to applicable Federal law, including the 
Boulder Canyon Project Act (BCPA); the Supreme 
Court Decree of March 9, 1964, 376 U.S. 340, as 
amended (Decree) 

Delivery of a State’s unused entitlement to a junior 
entitlement holder within that State on a annual basis 

Determinations and delivery 
of post-2016 unused 
apportionment water from 
one State to another within 
the Lower Basin on a annual 
basis 

Delivery of water to water 
users in the United States 
pursuant to applicable 
Federal law, including the 
BCPA and the Decree 

 14 

2.2.1.3 Annual Operations—Normal, Surplus, 15 
Shortage, and Unused Apportionment 16 

The CRBPA required the Secretary to adopt long-range operating criteria for the 17 
Colorado River by January 1, 1970.  The Criteria for Coordinated Long-Range 18 
Operation of Colorado River Reservoirs pursuant to the Colorado River Basin Project 19 
Act of September 30, 1968 (LROC) adopted in 1970 directs the operation of the Colorado 20 
River reservoirs in compliance with requirements set forth in the Colorado River 21 
Compact, the Colorado River Storage Project Act, the BCPA, the 1944 Water Treaty, and 22 
other applicable Federal decrees and laws.  Further information on the Law of the River 23 
is presented in Appendix A.  The LROC are implemented by the Secretary through 24 
decisions described in an annual operating plan (AOP).  Issuance of an AOP is a 25 
nondiscretionary function because it is required by section 602(b) of the CRBPA.  In 26 
addition, the Secretary periodically reviews the LROC through a public review process. 27 

The AOP is prepared annually by Reclamation in consultation with the Basin States, 28 
other Federal agencies, Indian Tribes, state and local agencies, and the general public.  29 



  Description of Federal Actions (Covered Actions)

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
2-7 

December 2004

J&S 00450.00

 

The AOP describes how Reclamation will manage the reservoirs over the next year,2 1 
consistent with the LROC and the Decree.  Information is gathered to develop an AOP, 2 
as required by the CRBPA, after taking into consideration probable runoff, depletions, 3 
and consumptive uses.  The major components of the AOP include the projected 4 
operation of the system reservoirs under varying hydrologic conditions, determination of 5 
storage requirements in the Upper Basin as required by the CRBPA, the amount of 6 
Colorado River water available pursuant to the 1944 Water Treaty delivery, the amount 7 
of Colorado River water available to the Lower Division States, and the availability of 8 
any Lower Division State’s unused apportionment.  Annual determinations are developed 9 
based on projected requirements, existing storage conditions, and probable inflows. 10 

Prior to the beginning of the calendar year, diversion schedules are requested from water 11 
contractors in the Lower Division States entitled to Colorado River water and are 12 
approved by Reclamation pursuant to applicable Federal law and regulations (e.g., 13 
section 5 of the BCPA, 43 C.F.R. Part 417, Colorado River Compact, and the Decree).  14 
These approved schedules, along with a forecast of water supply, are input to 15 
Reclamation’s monthly operational model (the “24-month Study”).  As the year 16 
progresses, the model is updated each month to reflect reported and projected water use 17 
for the year and to incorporate updates to the inflow forecast.  The model is then re-run to 18 
produce an updated plan of operations for the mainstem reservoirs.  Appendix J presents 19 
additional information concerning annual and monthly operations. 20 

Pursuant to LROC, the Secretary may revise the annual determinations of the AOP within 21 
the year to reflect current hydrologic conditions, with appropriate consultation with the 22 
Basin states and other parties, as required by law. 23 

As mentioned above, the Secretary, through Reclamation, is required to determine the 24 
amount of Colorado River water available to the Lower Division States for the year.  In a 25 
normal year, sufficient Colorado River water is available for release, as determined by 26 
the Secretary, to satisfy up to 7.5 maf of annual consumptive use in the Lower Division 27 
States.  The typical distribution of water in a normal year is illustrated in Figure 2-1. 28 

In a “surplus” year, sufficient Colorado River water is available for release, as 29 
determined by the Secretary, to satisfy annual consumptive use in the Lower Division 30 
States in excess of 7.5 maf.  The Secretary adopted a Record of Decision (ROD) 31 
incorporating final Interim Surplus Guidelines (ISG) on January 16, 20013.  The ISG 32 
supplement the more general factors provided in the LROC and are to be applied by the 33 
Secretary in the development of the AOP for the 15-year period beginning in the 2002 34 
AOP and through preparation of the 2016 AOP.  See the Record of Decision, Colorado 35 
River Interim Surplus Guidelines: Final Environmental Impact Statement, January 16, 36 
2001, Record of Decision (66 FR 7772), and Appendix J, for further detail. 37 

                                                 
2 Within the Lower Basin, pursuant to the Decree, the determinations of unused apportionment, normal, surplus, and 
shortage deliveries are made annually on a calendar year basis.  Pursuant to the LROC, hydrologic determinations in 
the Upper Basin, such as reservoir equalization, are based on the water year (October–September).  In the AOP, 
which addresses both Upper and Lower Basin operations, references to year are expressly named calendar or water.  
Reclamation finalizes the AOP each year as close as possible to October 1, but the AOP is generally in effect 
through the following calendar year (i.e., a 15-month period).  For example, the 2005 AOP would be in effect from 
October 2004 through December 2005. 
3 The ISG were the subject of a previously completed ESA consultation.  See also Section 2.2.2.1 of this chapter. 
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The Secretary has delivered surplus water to Lower Division water entitlement holders 1 
with permanent contracts for delivery of surplus water and to other water contractors 2 
using temporary letter agreements. 3 

In addition to the BCPA, Reclamation is subject to two different laws to commit this 4 
surplus water: the Reclamation Reform Act of October 12, 1982, Public Law 97-293 5 
(RRA) and the Reclamation Project Act of 1939 (1939 Act) (53 Stat. 1187).  Under 6 
section 215 of the RRA, water contractors who receive a temporary supply of water (not 7 
to exceed 1 year) that is not otherwise storable for project purposes are not subject to the 8 
ownership limitations of RRA or the full-cost pricing limitations of Federal Reclamation 9 
law.  The existence of such surplus water allows the Secretary to make temporary 10 
supplies of water available pursuant to sections 9(c)(2) or 9(e) of the 1939 Act.  Surplus 11 
water was delivered to water contractors under 1-year letter agreements each year from 12 
1996 through 2000. 13 

Water can also be provided under the authority of Reclamation States Emergency 14 
Drought Relief Act of 1991 (DRA), enacted March 5, 1992 (Public Law 102-250).  15 
Reclamation provided water to users in 1997, 2001, and 2002 pursuant to this authority.  16 
In Arizona, the CAWCD, operator of the CAP, entered into separate agreements for 17 
delivery of this water to each water contractor that needed it for drought relief.  Each 18 
agreement had a 2-year term, which is the maximum term permitted under the act.  The 19 
source of water for emergency drought assistance can come from project and nonproject 20 
sources, and the supply of water under this authority is only a temporary supply.  All 21 
water that has been provided pursuant to this authority within the Lower Diversion has 22 
been delivered to Arizona water contractors and has been accounted for within Arizona’s 23 
2.8-maf annual apportionment. 24 

In a shortage year, insufficient Colorado River water is available for release, as 25 
determined by the Secretary, to satisfy the annual consumptive use of 7.5 maf in the 26 
Lower Division States.  There are no established shortage guidelines that define when 27 
Lower Basin users would receive shortage condition deliveries or the precise volume of 28 
the shortage restriction.  The establishment of shortage guidelines is not formally being 29 
proposed at this time.  In the event that Reclamation proposes to adopt shortage criteria in 30 
the future and such criteria are consistent with the information presented in Appendix J, 31 
and analyzed in this BA, the LCR MSCP will provide ESA compliance for those criteria.  32 
See also Section 2.2.2.1 of this chapter. 33 

Article II(B)(6) of the Decree provides that the Secretary may, in any year, release water 34 
for consumptive use in one Lower Division State that is apportioned to but unused by 35 
another Lower Division State.  The Decree provides that a state to which this “unused 36 
apportionment” water is delivered accrues no right to the recurrent use of that water.  The 37 
Secretary has made available, and Reclamation has delivered, unused apportionment 38 
water for use in another Lower Division State.  In the ISG ROD, the Secretary 39 
determined the method to distribute unused apportionment that may be available during 40 
the 15-year period in which the ISG are in effect.   41 

Table 2-3 lists the discretionary/nondiscretionary actions relating to annual operations.  42 
Annual water deliveries to entitlement holders are nondiscretionary because such 43 
deliveries are required by the Decree and water contracts when water is available.  44 
Reclamation makes such deliveries in response to orders made by state and local water 45 



Figure 2-1
Representative Distribution of

LCR Water During a Normal Year

3 
(1

1/
04

) 
03-00.05400

Evaporation

Evaporation

Evaporation

Evaporation

Evaporation

Central Arizona Project
(approximately 1.5 maf)

System Uses below Hoover Dam

System Uses above Hoover Dam

Tributary Gains below Hoover Dam

Tributary Gains above Hoover Dam

Southern Nevada Uses (0.285 maf)

Laughlin, Edison, and
Other Nevada Uses (0.015 maf)

California Irrigation Districts,
Others (3.85 maf)

Metropolitan 
(0.55 maf)

Uses above Glen Canyon Dam

Other Arizona Uses
Colorado River Indian Tribe,
Municipal and Industrial (1.3 maf)

, Irrigation Districts, 

Upper
Reservoirs

Lake
Powell

Lake
Mead

Lake
Mohave

Lake
Havasu

Flow to Mexico
(1.5 maf)

Colorado River

Release (9.4 maf)

Release

Lake provides water to lower basin states and Mexico 

(Article II (B)(I) Condition)



 



  Description of Federal Actions (Covered Actions)

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
2-9 

December 2004

J&S 00450.00

 

users, making such deliveries a nondiscretionary Federal action related to non-Federal 1 
actions.  Reclamation also delivers water to Federal establishment water users, primarily 2 
for five LCR Indian Tribes, Lake Mead National Recreation Area (NRA), and NWRs in 3 
response to orders from those establishments. 4 

Table 2-3.  Actions Relating to the Annual Operations 5 

Nondiscretionary Actions Discretionary Actions 

Nondiscretionary Actions 
Related to Non-Federal 
Actions 

Issuance of an annual 
operating plan  

Delivery of water to water 
users in the United States 
pursuant to applicable 
Federal law, including the 
Boulder Canyon Project Act 
(BCPA); the Supreme Court 
Decree of March 9, 1964, 
376 U.S. 340, as amended 
(Decree) 

Delivery of water to Mexico 
pursuant to the 1944 Water 
Treaty 

Determination of shortage conditions absent specific 
guidelines 

Determinations of surplus conditions absent specific 
guidelines 

Revision of annual operations through the Annual 
Operating Plan (AOP), pursuant to the long-range 
operating criteria) within the year to reflect current 
hydrologic conditions 

Determinations and delivery of post-2016 unused 
apportionment water from one State to another within 
the Lower Basin on a annual basis 

Execution of agreements and the delivery of surplus 
water pursuant to the Reclamation Reform Act and the 
Reclamation States Emergency Drought Relief Act 

Periodic review of the Long Range Operation of 
Colorado (LROC) 

Delivery of water to water 
users in the United States 
pursuant to applicable 
Federal law, including the 
BCPA and the Decree 

 6 

2.2.1.4 Daily Operations—Hoover, Davis, Parker, 7 
Senator Wash, Imperial, and Laguna Dams 8 

Other than during flood control operations (as described in Section 2.2.1.1), water is 9 
released from the major storage dams on the LCR (Hoover, Davis, and Parker Dams) 10 
primarily to satisfy the beneficial use requirements of entitlement holders in the United 11 
States pursuant to approved water orders (see process for water ordering and approval in 12 
43 C.F.R. Part 417) and to deliver water in accordance with the 1944 Water Treaty.  13 
Although hydroelectric power is produced at each facility, water is not released solely to 14 
produce power and power contracts do not determine power generation.  15 

Ongoing operations and activities on the LCR for the generation of hydroelectric power 16 
at Hoover, Davis, and Parker Dams are conducted pursuant to the Joint Operating 17 
Agreement (JOA) between Western and Bureau of Reclamation dated February 8, 1980, 18 
which was developed to implement section 302(a)(1)(E) of Public Law 95-91.  See 19 
Appendix S for relevant excerpts of the JOA.  The JOA recognizes the requirement to 20 
maximize the economic value of such power generation within the constraints of the 21 



  Description of Federal Actions (Covered Actions)

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
2-10 

December 2004

J&S 00450.00

 

water release schedules.  Appendix J contains detailed information regarding the daily 1 
and hourly scheduling of power and associated timing, duration, and flow impacts. 2 

Water ordered on a daily basis by downstream water contractors is the driving force for 3 
the releases from Davis and Parker Dams.  Other operating constraints (such as the fish 4 
recovery program at Lake Mohave) may affect the releases on any given day.  The daily 5 
releases are scheduled hourly, to the extent possible, to maximize power generation.  6 
Hoover Dam, however, is not restricted to meet a daily release target.  Rather, prior to the 7 
first day of the month, a monthly energy target is determined based on the monthly water 8 
release requirements.  Hoover generators are controlled on a real-time basis (within the 9 
monthly target) to meet power needs.  A detailed description of daily operations at 10 
Hoover, Davis, and Parker Dams is described in Section J.4.1. 11 

Imperial Dam is operated primarily as a diversion dam, providing water to the All 12 
American and the Gila Gravity Main Canals to meet the beneficial use requirements of 13 
entitlement holders in California and Arizona.  Occasionally (2–3 times per month), 14 
water is released through the sluice gates at Imperial Dam to move accumulated sediment 15 
to the Laguna Desilting Basin located about 2 miles downstream from Imperial Dam.  16 
Releases may also be made to meet a portion of the 1944 Water Treaty deliveries to 17 
Mexico. 18 

Laguna Dam is operated to capture water used in sluicing sediment at Imperial Dam, and 19 
at times it can function as a small regulating reservoir to capture excess flows.  Releases 20 
may be made to meet a portion of the 1944 Water Treaty deliveries to Mexico.   21 

Senator Wash is an off-stream storage facility that is used to capture excess flows 22 
arriving at Imperial Dam or to provide extra water in cases when there is not enough 23 
water at Imperial to meet the daily water orders.  Water is pumped into Senator Wash 24 
Reservoir and hydropower is normally generated when the water is subsequently 25 
released.  26 

Additional information on daily operations at Hoover, Davis, Parker, Imperial, Laguna, 27 
and Senator Wash Dams is presented in Appendix J.  Tables 2-4–2-7 list the 28 
discretionary/nondiscretionary actions for the ongoing operational activities at each of 29 
these facilities. 30 

 31 

Table 2-4.  Hoover Dam Operations 32 

Nondiscretionary Actions Discretionary Actions 
Nondiscretionary Actions Related 
to Non-Federal Actions 

Water releases are made to 
satisfy beneficial use 
requirements of entitlement 
holders in the United States, 
deliver 1944 Water Treaty 
water, and generate 
hydropower with these water 
releases 

Monthly energy targets are set prior to each 
month, based on the best information 
available with respect to downstream water 
demands and lake elevation targets at Lakes 
Mohave and Havasu; energy targets may be 
revised during the month to meet changing 
water demands and other constraints (e.g., 
to benefit native fish in Lake Mohave) 

Water releases are made to satisfy 
beneficial use requirements of 
entitlement holders in the United 
States and generate hydropower 
with these water releases 

 33 
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Table 2-5.  Davis Dam Operations 1 

Nondiscretionary Actions Discretionary Actions 
Nondiscretionary Actions Related 
to Non-Federal Actions 

Water releases are made to satisfy 
beneficial use requirements of 
entitlement holders in the United 
States, deliver 1944 Water Treaty 
water, and generate hydropower 
with these water releases 

Timing of releases, to a limited degree, 
may be varied by a few days, based on 
available downstream storage, Lake 
Mohave and Lake Havasu operational 
constraints, downstream water 
requirements, and hydropower needs 

Water releases are made to satisfy 
beneficial use requirements of 
entitlement holders in the United 
States and generate hydropower 
with these water releases 

 2 

Table 2-6.  Parker Dam Operations 3 

Nondiscretionary Actions Discretionary Actions 
Nondiscretionary Actions Related 
to Non-Federal Actions 

Water releases are made to satisfy 
beneficial use requirements of 
entitlement holders in the U.S., 
deliver 1944 Water Treaty water, and 
generate hydropower with these 
water releases 

Timing of releases, to a limited 
degree, may be varied by the hour 
based on hydropower needs, water 
requirements, or other operational 
constraints immediately downstream 
of the dam 

Water releases are made to satisfy 
beneficial use requirements of 
entitlement holders in the United 
States and generate hydropower 
with these water releases 

 4 

Table 2-7.  Senator Wash, Imperial Dam, and Laguna Dam Reservoir Operations 5 

Nondiscretionary Actions Discretionary Actions 
Nondiscretionary Actions 
Related to Non-Federal Actions 

Water releases are made to satisfy 
beneficial use requirements of 
entitlement holders in the U.S., 
deliver 1944 Water Treaty water, 
and generate hydropower with 
water releases from Senator Wash. 

Senator Wash, Imperial Dam, and Laguna 
Dam operations to prevent overdeliveries, 
to release water to entitlement holders, for 
sluicing operations, to deliver a portion of 
the 1944 Water Treaty deliveries to 
Mexico, and for flood control purposes. 

Water releases are made to 
satisfy beneficial use 
requirements of entitlement 
holders in the United States 

 6 

2.2.1.5 Electric Power Generation 7 

Under the BCPA, power is the third priority in regard to river operations, as stated in 8 
project-specific legislation and as referred to under the Law of the River (Appendix A).  9 
Reclamation is the Federal agency authorized to generate power at Hoover, Davis, and 10 
Parker Power Plants.  Water released from Hoover Dam generates power through 17 11 
turbines and flows downstream into Lake Mohave above Davis Dam.  Water released 12 
from Davis Dam generates power through five turbines and flows downstream into Lake 13 
Havasu.  South of Lake Havasu, Parker Dam generates power through four turbines.  14 
Parker Dam is the last major United States–owned, Reclamation-administered 15 
hydroelectric facility on the Colorado River within the Lower Basin.  All releases 16 
scheduled from Parker Dam are in response to downstream water orders or river 17 
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regulation requirements.  In 1954, Parker and Davis Dams were consolidated into a single 1 
project, the Parker-Davis Project (P-DP). 2 

Once daily water orders have been placed by downstream water contractors, the releases 3 
are scheduled to the extent possible to maximize power generation at Davis and Parker 4 
Dams.  Western takes power customers’ individual schedules and formulates a combined 5 
power schedule.  Generation is shaped to fit the power schedule within the constraints 6 
posed by the water orders, native fish recovery programs (see Section J.4.3.3), and other 7 
operational factors.  After daily water orders have been received from the downstream 8 
water contractors, Reclamation, in consultation with Western, schedules water releases 9 
from Davis and Parker Dams on an hourly basis to meet power generation schedules, 10 
while continuing to satisfy the downstream water delivery orders and other requirements.  11 
Water is not released into the lower portion of the Colorado River solely to produce 12 
power, and power contracts do not determine power generation. 13 

Lake Havasu is the southernmost downstream reservoir in the Colorado River system 14 
with any significant storage.  To the degree storage is available, Lake Mohave and Lake 15 
Havasu reservoirs are used to store flows released from Hoover and Davis Dams, 16 
respectively, for power generation purposes until water is required to be released 17 
downstream to meet scheduled water deliveries to the downstream water users in the 18 
United States and Mexico.  There is no discretion in delivering annual Decree water 19 
allocations.  There is limited discretion for hourly timing of daily releases of water to 20 
maximize power benefits as discussed in Section 2.2.1.4. 21 

The U.S. Department of Energy was created under Public Law 95-91, dated August 4, 22 
1977.  Section 302 of this law is entitled “Transfers from the Department of the Interior.”  23 
Section 302(a)(1)(E) transferred from the Secretary to the Secretary of Energy the 24 
following functions: 25 

(E) the power marketing functions of the Bureau of Reclamation, including the 26 
construction, OM&R of transmission lines and attendant facilities; 27 

This statute provides the legislative authority for the creation of Western.  Once Western 28 
was created, Reclamation’s Lower Colorado Region and Western entered into a JOA 29 
dated February 8, 1980, to implement section 302(a)(1)(E) of Public Law 95-91.  At the 30 
time, Reclamation was known as the Water and Power Resources Service (cited as 31 
“Service” in the original JOA).  The “System Operations” section of the JOA states in 32 
pertinent part: 33 

“Western will adhere to [Reclamation’s] water release schedules and cooperate with 34 
[Reclamation] in operations and maintenance of Federal power facilities, unless 35 
prevented by Uncontrollable Forces.” 36 

“[Reclamation] will adhere to Western’s generation schedules and cooperate with 37 
Western in operations and maintenance of Federal power facilities, unless prevented by 38 
Uncontrollable Forces.” 39 

Reclamation and Western entered into a master agreement dated March 26, 1980, to 40 
implement section 302(a)(1)(E) of Public Law 95-91, the principles agreed to by the 41 
Commissioner of Reclamation and the Administrator of Western, and to memorialize the 42 
intent to optimize power benefits while preserving other project benefits.  At the time, 43 
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Reclamation was known as the Water and Power Resources Service (cited as “Service” in 1 
the original master agreement).  The master agreement states in pertinent part: 2 

“[Reclamation] also has responsibility for water release scheduling, and for operational 3 
control of all generator units.  However, [Reclamation] will provide opportunity for 4 
Western input to water release decisions, and to the extent practicable, provide to 5 
Western generator operative parameters so as to allow Western to optimize the utilization 6 
of the power resources.   7 
Western will provide transmission, switching, necessary wheeling arrangements, and 8 
substation service for [Reclamation] projects for all power including project use power, 9 
except at some isolated locations and in special circumstances as agreed to by both 10 
parties.  Western will deliver project power as required by [Reclamation]. 11 
[Reclamation] shall operate the generating plants so as to schedule and to make available 12 
electric power and energy as requested by Western, provided that compliance with such 13 
request and the operation of the generating plants ….would not conflict with 14 
requirements for the operation of said generating plants with regard to flood control, 15 
navigation, irrigation, or with other such purposes as associated [Reclamation] projects 16 
are to serve.” 17 

Reclamation’s water release schedules have priority under law, and Western’s power 18 
schedules are accommodated within the relevant water release schedule.  Power 19 
scheduling is a Federal obligation, as provided for in section 5 of the BCPA (45 Stat. 20 
1060; 43 U.S.C. 617d) and section 9c of the Reclamation Projects Act of 1939 (53 Stat. 21 
1194; 43 U.S.C. 485h (c)).  Accordingly, Reclamation must release water, subject to 22 
availability pursuant to the priorities established by the BCPA and downstream water 23 
orders, in accordance with Western’s power schedules.  If Reclamation is unable to meet 24 
Western’s power schedules, Western makes power purchases to satisfy the requested 25 
power schedule.   26 

Hoover Dam (Boulder Canyon Project) 27 

Each electric service contract for Hoover Power Plant electric service was executed on 28 
behalf of the United States by Western.  Reclamation has signed in concurrence for 29 
portions of those contracts. 30 

Subparagraph 5.1.2.2 in each contract states in part: 31 

“Western shall be obligated to provide regulation, ramping and spinning reserves to the 32 
Contractor in quantities that can be provided by Hoover Power Plant, except as provided 33 
in paragraph 5.6.2; Provided, That Western may provide regulation, ramping and 34 
spinning reserves from other Federal Projects on the Colorado River if such regulation, 35 
ramping and spinning reserves can be made available from such other projects in the 36 
same quantity and quality as if such regulation, ramping and spinning reserves were 37 
provided by Hoover Power Plant, subject to the limitations of paragraph 5.6.2.” 38 

The limitation referenced to paragraph 5.6.2 deals with power plant equipment 39 
emergencies.  Reclamation has concurred with this subparagraph. 40 

Each contractor’s power entitlement is set prior to the beginning of each month, based on 41 
the most current information available on downstream water demands and lake elevation 42 
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targets at Lakes Mohave and Havasu.  Monthly targets for Hoover contractors may be 1 
revised during the month to meet changing water demands and other constraints (e.g., to 2 
benefit native fish in Lake Mohave). 3 

On a real-time basis, the use of a “dynamic signal” means that each contractor can 4 
request its contractual power entitlement on a 4-second interval, which is the industry 5 
standard time-step required by the Western Electricity Coordinating Council (WECC).  6 
Reclamation and Western are fully participatory WECC members and follow the 7 
mandatory industry standards declared by the WECC. 8 

43 C.F.R. Part 431 9 

The “General Regulations for Power Generation, Operation, Maintenance, and 10 
Replacement at the Boulder Canyon Project, Arizona/Nevada,” are provided in 43 C.F.R. 11 
Part 431.  The operational requirements needed to satisfy 43 C.F.R. Part 431 are 12 
nondiscretionary.  The C.F.R. is subject to change, however, through rule-making 13 
processes. 14 

Power generation responsibilities are discussed in 43 C.F.R. §431.4, which states in 15 
pertinent part: 16 

(b) Subject to the statutory requirement that Hoover Dam and Lake Mead shall be used: 17 
First, for river regulation, improvement of navigation and flood control; second, for 18 
irrigation and domestic uses and satisfaction of present perfected rights mentioned in 19 
section 6 of the Project Act; and third, for power, Reclamation shall release water, 20 
make available generating capacity, and generate energy, in such quantities, and at 21 
such times as are necessary for the delivery of the capacity and energy to which 22 
Contractors are entitled. 23 

Operational requirements to satisfy 43 C.F.R. Part 431 requirements are nondiscretionary 24 
activities. 25 

Hoover Power Plant Act of 1984 26 

Section 106 of the Hoover Power Plant Act of 1984 authorized the reimbursement of 27 
funds advanced by non-Federal purchasers for the uprating program as a repayment 28 
requirement of the Boulder Canyon Project.  The non-Federal entities provided the 29 
United States with $153 million in up-front funding to implement a major construction 30 
program to increase generation capacity at Hoover Power Plant.  The methodology for 31 
the repayment of the funds is described in 10 C.F.R. §904.12, which reads: 32 

(a) Funds advanced to the Secretary of the Interior for the Uprating Program and costs 33 
reasonably incurred by the Contractor in advancing such funds, as approved by 34 
Western, shall be returned to the Contractor advancing the funds during the Contract 35 
period through credits on the Contractor’s power bills.  Appropriate credits will be 36 
developed and applied pursuant to the terms and conditions agreed to by contract or 37 
agreement. 38 
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(b) All other obligations of the United States to return funds to a Contractor shall be 1 
repaid to such Contractor through credits on power bills, with or without interest, 2 
pursuant to terms and conditions agreed to by contract or agreement. 3 

The United States will use electric service credits, paid over a 30-year maximum period, 4 
to repay the $153 million in up-front funds provided by the power contractors.  The 5 
monthly power bills for the additional generating capacity provided by these funds are 6 
used to fulfill the United States obligation. 7 

Parker and Davis Dams and Power Plants 8 

The authorizing legislation of these facilities authorized the generation of power for 9 
project repayment and OM&R purposes, and granted beneficial rights of the facility 10 
capacity and energy to priority-use power customers concurrent with water contracts “in 11 
perpetuity.”  Capacity in this usage means the electrical generating capacity of the 12 
generator units, whether or not they are actually producing power at any specific time.  13 
The capacity and energy in excess of the needs of priority use power customers is 14 
marketed by Western.   15 

At any hour, if Western schedules capacity to fulfill its contractual commitments and 16 
water is on order to supply that capacity, Reclamation is obliged to make the power 17 
resource available (i.e., put generator units online and release the water through them).  If 18 
Western requests power when water is not on order, Western is obligated to purchase 19 
power from other sources to satisfy the contractual agreements. 20 

Approximately half of the Parker Dam Power Plant’s output is reserved in perpetuity by 21 
Metropolitan for pumping water along the Colorado River Aqueduct to the Southern 22 
California Coastal area. 23 

2.2.1.6 Lower Colorado Water Supply Project—24 
California 25 

The Lower Colorado River Water Supply Act passed by Congress on November 14, 26 
1986, authorized and appropriated funding for the Lower Colorado Water Supply Project 27 
(Water Supply Project) as part of a water supply exchange program.  This program was 28 
designed to help meet the domestic, municipal, industrial, and recreational water needs of 29 
persons or entities whose lands are located adjacent to the Colorado River in California.  30 
The exchange water supply program is intended for those whose use or proposed use of 31 
water from the Colorado River is either not covered by a contract or in excess of their 32 
present or anticipated future needs.  Water for agricultural uses is not allowed under the 33 
Lower Colorado River Water Supply Act. 34 

The Water Supply Project currently consists of two wells located along the unlined 35 
portion of the AAC in Imperial County.  Water has entered the aquifer as a result of 36 
extensive seepage near the wells since the early 1940s.  Imperial Irrigation District (IID) 37 
has the OM&R responsibility for the well field.  The OM&R for these wells is not a 38 
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covered activity for the LCR MSCP.  These wells provide the groundwater used for the 1 
exchanges described below, which are a covered activity. 2 

Water Supply Project contracts for exchange water were executed on behalf of the 3 
Secretary by Reclamation.  The Colorado River Board of California acts in an advisory 4 
capacity to, and in cooperation with, Reclamation in evaluating each Water Supply 5 
Project applicant.  Reclamation has executed two Water Supply Project contracts–one 6 
with the City of Needles, California, and the other with BLM. 7 

The City of Needles, located upstream from Parker Dam, entered into a Water Supply 8 
Project contract for 3,500 af of water for itself and other non-Federal Water Supply 9 
Project users.  As a result, the City of Needles may use up to 3,500 af of river water in 10 
exchange for groundwater pumped from the well field described above.  The City of 11 
Needles has a PPR to consumptively use 950 afy, with a maximum cap on its annual 12 
diversion of 1,500 af.  The City of Needles has also purchased a PPR to the annual 13 
consumptive use of 273 af of Colorado River water with a maximum annual diversion 14 
cap of 1,260 af.  These rights do not provide enough water to meet the City of Needles 15 
future needs, so the Water Supply Project contract helps the City of Needles meet those 16 
anticipated needs. 17 

Reclamation also has executed a Water Supply Project contract with the BLM.  The BLM 18 
is authorized to consumptively use up to 1,150 af of water from the river in exchange for 19 
groundwater from the Water Supply Project well field.  BLM may divert this water at any 20 
of several diversion points on the Colorado River in California between RMs 50.0 and 21 
198.0. 22 

Water may be diverted for Water Supply Project purposes by users at any approved 23 
location along the California border adjoining the Colorado River once a contract is 24 
executed.  A total of no more than 10,000 af may be consumptively used and exchanged 25 
for groundwater under the Water Supply Project.  Reclamation may contract for the 26 
consumptive use of an additional 5,350 af of water under the Water Supply Project.  27 
Reclamation’s execution and administration of individual Water Supply Project contracts 28 
is a discretionary action.  Reclamation’s delivery of water pursuant to the executed 29 
contracts is a nondiscretionary action. 30 

Table 2-8 lists the discretionary/nondiscretionary activities for the Lower Colorado Water 31 
Supply Project. 32 

Table 2-8.  Activities for the Lower Colorado Water Supply Project 33 

Nondiscretionary Actions Discretionary Actions 
Nondiscretionary Actions Related to  
Non-Federal Actions 

Delivery of water under 
executed Water Supply 
Project contracts 

Reclamation’s execution and 
administration of individual 
Water Supply Project contracts 

Participate in the development of and 
consult in the execution of individual 
contracts under the Water Supply Project 

 34 
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2.2.1.7 1944 Water Treaty Deliveries 1 

On February 3, 1944, the United States and Mexico executed the 1944 Water Treaty, 2 
which addressed, among other things, the Mexican allotment of Colorado River water.  3 
The International Boundary and Water Commission is primarily responsible for 4 
implementing its terms and resolving disputes.  The United States Section of the 5 
International Boundary and Water Commission (USIBWC) coordinates 1944 Water 6 
Treaty implementation with Reclamation acting for the Secretary as the river manager 7 
and operator.  Delivery of Mexico’s water is a nondiscretionary Federal action as 8 
provided by international treaty. 9 

The 1944 Water Treaty allocates 1.5 maf of Colorado River water to Mexico annually 10 
and provides that additional waters up to 1.7 maf will be delivered in any year that the 11 
USIBWC determines that there is a surplus of water in excess of the amount necessary to 12 
supply uses in the United States and the allotted quantity of 1.5 maf.  The 1944 Water 13 
Treaty also provided that in the event of “an extraordinary drought” or “serious accident” 14 
to the delivery system, deliveries to Mexico will be “reduced in the same proportion as 15 
consumptive uses in the U.S. are reduced.”  To date, the drought provisions of the 1944 16 
Water Treaty have not been invoked.   17 

Minute No. 242 of the 1944 Water Treaty, concluded on August 30, 1973, provides that 18 
of the 1.5 maf annual allocation, the United States will continue to deliver approximately 19 
140,000 af at the SIB with salinity “substantially the same as that of the waters 20 
customarily delivered there.”  Minute No. 242 also provides that the approximately 21 
1.36 maf delivered to Mexico at the NIB (which is 1.0 mile above the Morelos Diversion 22 
Dam) upstream of Morelos Diversion Dam at the NIB have an annual average salinity of 23 
no more that 115 parts per million (ppm) plus or minus 30 ppm as measured by the U.S. 24 
(121 ppm plus or minus 30 as measured by Mexico) over the annual average salinity of 25 
water arriving at Imperial Dam.  Other provisions of Minute No. 242 include the 26 
agreement to construct the bypass canal for Wellton-Mohawk return flows and the 27 
agreement to limit groundwater pumping in each country to 160,000 af annually within 28 
five miles of the SIB near San Luis (often referred to as the “Five-Mile Zone”). 29 

Minute 310, concluded on July 28, 2003, entitled “Emergency Delivery of Colorado 30 
River Water for Use in Tijuana, Baja California,” provides for the delivery of 31 
approximately 1,200 af per month of Colorado River water for use in Tijuana, Baja 32 
California.  The volume of water delivered and the system conveyance losses are 33 
accounted against Mexico’s 1.5 maf allotment.  The emergency deliveries are diverted at 34 
Lake Havasu and transported to Tijuana through the distribution system facilities of 35 
several California agencies.  Although the delivery of Mexico’s allotted water is a 36 
nondiscretionary Federal action, there is some discretion in the quantities delivered at 37 
each delivery point, as well as in how water is conveyed to the delivery points. 38 

1944 Water Treaty Deliveries at the Northerly International 39 
Boundary 40 

Water scheduled and delivered to Mexico at the NIB is typically comprised of a 41 
combination of water from Imperial Dam and drainage return flows within the Yuma 42 
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Division.  When releases from Painted Rock Dam occur on the Gila River system, these 1 
flows are used to satisfy a portion of Mexico’s delivery, depending on the amount of flow 2 
from the Gila River that enters the Colorado River upstream of the NIB.  Water diverted 3 
from Imperial Dam for delivery to Mexico at NIB is conveyed to the NIB via one or a 4 
combination of the following three routes: 5 

 Water is diverted from above Imperial Dam into the All-American Canal and 6 
conveyed through the All-American Canal to the Pilot Knob Check, where the water 7 
is diverted back to the Colorado River through the Pilot Knob Power Plant and 8 
Wasteway, approximately 2 miles upstream of NIB. 9 

 Water is diverted from above Imperial Dam into the All-American Canal and 10 
conveyed through the All-American Canal to the Siphon Drop Powerplant, where it 11 
is diverted into the Yuma Main Canal.  The water is conveyed approximately 12 
3.5 miles within the Yuma Main Canal and then is diverted back to the Colorado 13 
River via the Yuma Main Canal Wasteway.  The Yuma Main Canal Wasteway 14 
discharges to the Colorado River at a point located approximately 7.6 miles upstream 15 
of NIB. 16 

 Water is released from Imperial and Laguna Dams and is conveyed to NIB via the 17 
river channel.  These flows are in addition to the base flows in the river downstream 18 
of Laguna Dam.  The base flows are generally consistent throughout the year and 19 
result from gate leakage at Imperial Dam, sluicing flows from Imperial Dam, returns 20 
to the river below Imperial Dam from the All-American Canal Desilting Basin and 21 
gate leakage, and drainage flows from downstream sources.  These base flows 22 
normally range from 600 cfs to 800 cfs. 23 

A diagram of the water routing described above is presented in Figure 2-2.  More detailed 24 
operational information is presented in Section J.4.3.2. 25 

Under flood control conditions (due to excessive flows from the Colorado River main 26 
stem or the Gila River, or both), water may also be routed as described above to avoid 27 
flood damage in the Yuma Division.  Although flood control at Hoover Dam is a 28 
nondiscretionary action as described in Section 2.2.1.1, specific routing of these and other 29 
flood flows through the Yuma Division is discretionary.  Section J.4.3.2 describes flood 30 
control routing in more detail. 31 

Reclamation and the various irrigation districts that operate in Yuma Mesa, Yuma Valley 32 
and the Wellton-Mohawk area have constructed, over the years, various drainage systems 33 
that are used today to facilitate the drainage of agricultural lands in these areas.  These 34 
drainage systems include several well fields that are used to manage and conserve the 35 
underlying groundwater and to provide obligated water deliveries to Mexico. 36 

Drainage return flows that contribute to deliveries at NIB are comprised of flows that 37 
return to the river by gravity as well as flows that are pumped from near-surface 38 
groundwater and then are conveyed to the river channel.  Drainage pumping in the Yuma 39 
area is necessary to maintain groundwater levels that are compatible with farming and 40 
urban infrastructure including homes, businesses, streets, septic tanks, and underground 41 
utilities such as sewer and water facilities and power lines.   42 



Water Routing to Morelos Diversion Dam
Delivery of Treaty Water to Mexico

MORELOS DIVERSION DAM

Figure 2-2
Water Delivery at the Northerly International 
Boundary Pursuant to the 1944 Water Treaty
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Drainage pumping is carefully balanced to maintain satisfactory groundwater levels while 1 
meeting the water quantity and water quality (salinity) requirements of the deliveries to 2 
Mexico at the NIB.  Some drainage return flows (both gravity flows and pumped flows) 3 
are also delivered to Mexico at SIB and are discussed in the following section concerning 4 
deliveries at SIB. 5 

The different well fields generally include the South Gila Valley Well Field, the Yuma 6 
Mesa Well Field, the Yuma County Wells, the Yuma Valley Drainage Well Field, the 7 
Yuma County Water Users’ Drainage Wells, and the Yuma Area Water Resource 8 
Management Group (YAWRMG) Wells.  Each well field is comprised of numerous wells 9 
that are operated either by Reclamation or by other entities.  For the wells owned by 10 
others, Reclamation is involved in the coordination of their operations.  In most cases, the 11 
discharge from each of the wells is conveyed to one or more drain systems for subsequent 12 
conveyance and discharge to the Colorado River.  Section J.4.3.3 provides more details 13 
regarding the Yuma area well and drainage operations and related systems. 14 

1944 Water Treaty Deliveries at the Southerly International 15 
Boundary and Tijuana 16 

Water delivered to Mexico at the SIB consists primarily of drainage return flows 17 
intermingled with spills from the irrigation delivery system.  These return flows are 18 
comprised of flows that return either to the river by gravity primarily from spills from the 19 
irrigation delivery system, or to the Sanchez-Mejorada Canal, which crosses the SIB into 20 
Mexico.  The majority of flows credited as delivery to Mexico enter the Sanchez-21 
Mejorada Canal from the Boundary Pumping Plant located on the Yuma Valley Main 22 
Drain, the East and West Main Canal Wasteways, and the 242 Well Field.  23 

The 242 Well Field was named for Minute No. 242 of the 1944 Water Treaty and is 24 
located east of San Luis, Arizona, in the Five-Mile Zone as defined above.  The well field 25 
was authorized under Minute No. 242 of the 1944 Water Treaty and Public Law 93-320 26 
to pump groundwater that flows from the United States into Mexico.  Water from this 27 
well field makes up a portion of the flows delivered to Mexico at the SIB.  The well field 28 
consists of 21 wells, with a total capacity of 152 cfs.  The well field is operated over a 29 
range of 8,000 to 40,000 afy, depending on the amount of Yuma Valley Drainage 30 
arriving at the SIB.  Over a long period of time the entire pumping capacity may be used 31 
to maintain 140,000 af of drainage water deliveries at the SIB per year.   32 

In late 1990s, as a matter of international comity, Reclamation agreed to address 33 
Mexico’s concerns with short-term fluctuations in the quantity and quality (salinity) of 34 
water deliveries at SIB.  A variable-speed motor controller was installed in 2003 on one 35 
of the four pumps at the Yuma Valley Boundary Pumping Plant to reduce variations in 36 
flows and peaks in salinity of those flows.  A diversion channel from the Boundary 37 
Pumping Plant to the U.S Bypass Drain was also constructed in 2002 to discharge a 38 
portion of the highly saline Yuma Valley drainage to the Wellton-Mohawk Bypass Drain 39 
or to the Colorado River.  It was agreed that the variable-speed pump would be operated 40 
throughout each year and that no more than 8,000 af of drainage water would be diverted 41 
over a 4-month period (as prescribed by Mexico) within each year to reduce salinity 42 
levels delivered to Mexico at the SIB to approximately 1,200 ppm.  A firm commitment 43 
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on the salinity level to be achieved was not made because of the variability in conditions 1 
occurring at the SIB. 2 

Under the Temporary Emergency Delivery of a Portion of the Mexican Treaty Waters of 3 
the Colorado River to the International Boundary in the Vicinity of Tijuana, Baja 4 
California, Mexico, and for Operation of Facilities in the United States Contract, as 5 
amended (a contract amended in 2003 between several California water agencies, 6 
Mexico, the USIBWC, and Reclamation), a portion of the 1944 Water Treaty waters from 7 
the Colorado River have been delivered to the City of Tijuana, Mexico, and its 8 
surrounding area.  This water is diverted at Lake Havasu by Metropolitan and is 9 
conveyed to Tijuana using various agencies distribution facilities.  10 

Deliveries to the City of Tijuana have been intermittent over the years.  Although the 11 
recently completed contract amendment allows for emergency water deliveries of up to 12 
1,200 af per month and a maximum annual volume of 14,400 afy, the initial request from 13 
Mexico for emergency deliveries to Tijuana under the amended contract was for 14 
approximately 326 af monthly during July and August 2004.  Table 2-9 describes the 15 
discretionary/nondiscretionary actions for 1944 Water Treaty deliveries. 16 

Table 2-9.  1944 Water Treaty Deliveries  17 

Nondiscretionary Actions Discretionary Actions 

Nondiscretionary Actions 
Related to Non-Federal 
Actions 

Delivery of Mexico allotment (1.5 million 
acre-feet [maf]) pursuant to the 1944 
Water Treaty and related Minutes 

Delivery of Mexico allotment (up to 
1.7 maf) when surplus water is 
determined by the United States Section 
of the International Boundary and Water 
Commission (USIBWC) to be available 
beyond the needs of U.S. users 

Delivery of Mexico allotment pursuant to 
the 1944 Water Treaty and related 
Minutes under extraordinary drought 
conditions. 

Compliance with the salinity requirements 
of Minute No. 242 of the 1944 Water 
Treaty 

Delivery of emergency water to Tijuana 
pursuant to Minute No. 310 of the 1944 
Water Treaty and contract 

Routing of water through the Yuma 
Division for delivery to Northern 
International Boundary (NIB) 

Determination of quantity of water 
delivered at SIB up to 140,000 afy 

Drainage pumping and delivery of 
drainage return flows at NIB and 
Southerly International Boundary 
(SIB) 

Operation of variable-speed pumps 
and diversion canal at SIB to reduce 
salinity 

Execution of contracts to deliver a 
portion of Mexico’s allotment to 
Tijuana pursuant to Minute No. 310 of 
the 1944 Water Treaty 

Routing of water through the Yuma 
Division during flood control 
conditions 

Delivery of emergency 
water to Tijuana pursuant to 
Minute No. 310 of the 1944 
Water Treaty and contract 

Retention of a portion of 
Metropolitan’s entitlement 
in Lake Mead to 
accommodate delivery of 
water pursuant to Minute 
No. 310 of the 1944 Water 
Treaty 

 18 
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2.2.1.8 Decree Accounting 1 

Reclamation is responsible for ensuring that “complete, detailed, and accurate records” of 2 
the diversion and use of Colorado River water, as well as some other reports of 3 
operational parameters, are made, maintained, and available for inspection by the public.  4 
These reports are required by Article V of the Supreme Court Decree in Arizona v. 5 
California (March 9, 1964, 376 U.S. 340) and are commonly referred to as the Decree 6 
accounting reports.  Reclamation’s preparation and maintenance of these Decree 7 
accounting reports are nondiscretionary Federal actions. 8 

The Decree accounting reports present quantified releases, diversions, return flows, and 9 
consumptive uses of water along the LCR and report diversions, return flows, and 10 
consumptive uses of individual diverters and of the Lower Division States as a whole. 11 

Diversions of water from the mainstem include surface diversions through structures such 12 
as diversion dams and large pumping plants, small pumps that pump directly from the 13 
surface stream and lakes on the mainstem, and water drawn from the mainstem by 14 
underground pumping through the use of wells.  Diversions of water from the mainstem 15 
are generally measured by the U.S. Geological Survey (USGS), Reclamation or the 16 
diverter, or both.  Diversions through pumps and water drawn from the mainstem through 17 
wells are measured by the diverter or estimated by the USGS and reported to 18 
Reclamation.  The USGS has the primary responsibility for reporting flows through 19 
structures controlled by the United States or its agencies, in addition to diversions from 20 
and return flows back to the river. 21 

Return flow refers to water once diverted from the mainstem and returned back to the 22 
mainstem for consumptive use by other U.S. entitlement holders or to satisfy 1944 Water 23 
Treaty obligations.  Return flow is either measured or unmeasured.  Measured return flow 24 
is flow that originated as a diversion of mainstem water that returns to the mainstem 25 
through a surface conveyance, like a drain or spillway that can be measured using 26 
standard water measurement techniques.  Unmeasured return flow is the return of water 27 
diverted from the mainstem that returns to the mainstem through groundwater flows. 28 

Consumptive use, as defined by the Decree, is diversions from the stream less such return 29 
flow thereto as is available for consumptive use in the United States or in satisfaction of 30 
the 1944 Water Treaty obligation.  Consumptive use from the mainstream within a state 31 
includes all consumptive uses of water of the mainstream, including water drawn from 32 
the mainstream by underground pumping. 33 

Initially, the method developed by Reclamation calculated consumptive use as the 34 
difference between measured diversions and measured return flow, and no attempt was 35 
made to quantify unmeasured return flow.  In 1990, Reclamation developed a set of 36 
unmeasured return flow factors (coefficients) that would be used to estimate unmeasured 37 
return flow.  These coefficients have been in use since that time. 38 

The current Decree accounting methodology uses measured diversions, measured return 39 
flows, and unmeasured return flow factors, as described above, to calculate the 40 
consumptive use of Colorado River water.  The reported consumptive use of a diverter is 41 
the measured diversion minus the measured return flow of water reaching the Colorado 42 
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River.  Unmeasured return flows are calculated as measured diversions multiplied by 1 
coefficients, described previously.   2 

The entitlement status of reported diverters and their right to divert and use Colorado 3 
River water is not addressed by the Decree accounting reports.  All values are reported as 4 
monthly and annual volumes in acre-feet. 5 

Reclamation has annually prepared and maintained Decree accounting reports and made 6 
them available for public inspection for each calendar year since 1964.  Final Decree 7 
accounting reports are generally available by the second quarter of each year.  The annual 8 
Decree accounting reports represent the Secretary’s determination of, and are the official 9 
record of annual water use on the LCR.   10 

Table 2-10 lists the discretionary/nondiscretionary activities for Decree Accounting. 11 

Table 2-10.  Activities for Decree Accounting 12 

Nondiscretionary Actions Discretionary Actions 
Nondiscretionary Actions 
Related to Non-Federal Actions 

Annual preparation of official records of the 
diversion, return flow, and consumptive use of 
Colorado River water pursuant to Article V of the 
Supreme Court Decree in Arizona v. California 

None Report data for Decree 
Accounting records 

 13 

2.2.2 Future Flow-Related Actions 14 

Over the next 50 years, Reclamation may authorize or carry out actions that would result 15 
in changes in river flows.  These actions, as described in this section, include the adoption 16 
and application of specific surplus and shortage guidelines that would allow for the 17 
release of water (excluding 1944 Water Treaty water) in excess of the 7.5 maf of 18 
entitlement waters in surplus years or less than the 7.5 maf in shortage years.  19 
Additionally, Reclamation may approve various administrative actions that could result 20 
in changes in the storage and delivery of Lower Division State entitlement waters at 21 
different points on the river.  As these future flow-related actions are described in this 22 
section, they should be assumed to be discretionary approaches to river management 23 
actions to meet nondiscretionary water deliveries.  Specific compliance actions will be 24 
undertaken, as appropriate, at the time any specific flow-related actions are proposed for 25 
Secretarial approval.  Any such compliance and analysis will be consistent with, and be 26 
incorporated into, the LCR MSCP Conservation Plan, as appropriate. 27 

2.2.2.1 Specific Surplus and Shortage Guidelines 28 

The ISG became effective on February 26, 2001.  The ISG are used annually to 29 
determine the conditions under which the Secretary declares the availability of surplus 30 
water for use in the Lower Division States.  The ISG provide that these guidelines will 31 
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remain in effect for determinations made through 2015 regarding the availability of 1 
surplus water through 2016.  The ISG may be subject to 5-year reviews conducted 2 
concurrently with LROC reviews.  The ISG are applied each year as part of the AOP 3 
process unless extraordinary circumstances arise.  Such circumstances could include 4 
operations necessary for dam safety, other emergency situations, or other unanticipated or 5 
unforeseen activities arising from actual operating experiences. 6 

A previous ESA section 7 consultation was conducted to address adoption of the ISG and 7 
their application through 2016.  The modeling for this LCR MSCP BA assumes the 8 
continuation of the ISG beyond 2016 as described in Appendix J.  In the event that 9 
Reclamation adopts or extends specific surplus guidelines beyond 2016, and such 10 
guidelines are consistent with the information presented in Appendix J and the river 11 
corridor analysis described below, the LCR MSCP will provide ESA compliance for 12 
those guidelines.  The historical and projected operations and reservoir elevation ranges 13 
are described in Appendix J. 14 

As of the preparation of this BA, there are no established shortage criteria for the 15 
operation of Lake Mead.  At some point during the 50-year period of the LCR MSCP 16 
Conservation Plan, it is anticipated that the Secretary may develop specific shortage 17 
guidelines pursuant to Article III(3)(c) of the LROC and Article II(b)(3) of the Decree.  18 
Preliminary discussions between the Department and interested stakeholders regarding 19 
potential approaches to shortage guidelines for the operation of Lake Mead have not 20 
produced any reasonably certain approaches to analyze in this document nor has the 21 
Secretary initiated any action to formally adopt shortage guidelines.  In the event that 22 
Reclamation adopts specific shortage criteria in the future, and such criteria are consistent 23 
with the information presented in Appendix J and the river corridor analysis described 24 
below, the LCR MSCP will provide ESA compliance for those criteria. 25 

For the purpose of analysis of potential impacts associated with shortage guidelines, it 26 
was necessary to assume some shortage guidelines in the modeling analysis to identify 27 
potential impacts related to Lake Mead elevations.  Reclamation has assumed in its 28 
modeling efforts that shortages would be imposed to maintain Lake Mead at or above 29 
elevation 1050 feet msl approximately 80 percent of the time in the future, and additional 30 
shortages would be imposed if needed to protect elevation 950 feet msl all of the time.  31 
The historical and projected operations and reservoir elevation ranges are described in 32 
Appendix J. 33 

It is presumed some reductions in river flow will occur in the event that the determination 34 
is made to release less than 7.5 mafy to the entitlement holders in the Lower Division 35 
States.  LCR MSCP covered activities include changes in points of diversion that could 36 
result in reduced flows in amounts up to 0.845 mafy in the reach below Hoover Dam to 37 
Davis Dam, up to 0.860 mafy in the river below Davis Dam to Parker Dam, and up to 38 
1.574 mafy below Parker Dam to Imperial Dam.  The quantity of any future flow 39 
reduction due to shortage determinations will be added to the level of flow reductions 40 
from changes in points of diversion ongoing at that point in time to see if the combined 41 
reductions in flow are still within the ranges listed above and described for the covered 42 
activities in Tables 2-14, 2-15 and 2-16.  If the combined flow reductions are still within 43 
the ranges described for the covered activities, it is anticipated that no additional ESA 44 
coverage for adoption and implementation of shortage guidelines is needed.  If the 45 
combined flow reductions are greater than the ranges described in this BA, additional 46 
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ESA compliance activities would be undertaken as appropriate.  Under this circumstance, 1 
additional analysis may be required to evaluate the combined effect of changes in point of 2 
diversion and shortage conditions.  The flow reductions associated with changes in points 3 
of diversion will be imposed during years of surplus, normal, and shortage conditions.  4 
While both shortage determinations and changes in points of diversion will have the 5 
effect of reducing river flow, the resulting effects may not be directly additive.  For 6 
example the effects of shortage reductions would be only in the years(s) of declared 7 
shortage, whereas the effects of changed points of diversion are considered to occur for 8 
the full-term of years in which the change in point of diversion continues..  9 

Table 2-11 lists the discretionary/nondiscretionary activities for specific surplus and 10 
shortage guidelines. 11 

Table 2-11.  Activities for Specific Surplus and Shortage Guidelines 12 

Nondiscretionary Actions Discretionary Actions 
Nondiscretionary Actions Related to  
Non-Federal Actions 

Delivery of surplus water pursuant to 
the Article II(B)(2) of the Supreme 
Court Decree of March 9, 1964, 376 
U.S. 340, as amended (Decree) 

Delivery of water pursuant to the 
Article II(B)(3) of the Decree (shortage) 

Adoption of specific 
post-2016 surplus 
guidelines 

Adoption of specific 
shortage guidelines 

Consult with States on development of 
specific post-2016 surplus guidelines or 
development of specific shortage guidelines 

Delivery of water to water users in the United 
States pursuant to applicable Federal law, 
including the Boulder Canyon Project Act 
(BCPA) and the Decree 

 13 

2.2.2.2 Flood Release Contracts 14 

U.S. entitlement holders may be permitted to divert and beneficially use water released 15 
for flood control purposes in excess of downstream demand.  Total diversions by U.S. 16 
entitlement holders would be limited to the maximum amount of, and only for the 17 
duration of, the specific flood control release.  Consumptive use of water released for 18 
flood control by U.S. entitlement holders would be accounted for in Reclamation’s 19 
Decree Accounting records, as described above.  Such excess water also may be released 20 
to the NIB, where Mexico controls diversions at Morelos Diversion Dam.  Typically, 21 
Reclamation has not received requests for diversion and use of water released for flood 22 
control purposes.  However, contracts for this water may be issued in the future to 23 
authorize its diversion and use for beneficial purposes in accordance with section 5 of the 24 
BCPA.  Several proposed projects include water released for flood control purposes as a 25 
source of water.  Reclamation has modeled certain diversions of the water released under 26 
flood control regulated operations (see Section J.4.3.2).  To the extent that execution of 27 
any future flood control release contracts is within the modeling assumptions for 28 
diversion of water released for flood control purposes, such contracts are within the ESA 29 
coverage sought by Reclamation through the LCR MSCP.  Appropriate analysis and 30 
impacts of implementing any such actions will be commenced as any specific proposals 31 
for execution of new flood control release contracts are developed. 32 

Table 2-12 lists the discretionary/nondiscretionary activities for flood release contracts. 33 
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Table 2-12.  Activities for Flood Release Contracts 1 

Nondiscretionary Actions Discretionary Actions 
Nondiscretionary Actions Related to 
Non-Federal Actions 

Delivery of water under 
executed flood release 
contracts 

Execution of contracts for 
water released during 
flood control operations 

Participate in the development of and 
consult in the execution of flood 
release contracts 

 2 

2.2.2.3 Changes in the Storage and Delivery of State 3 
Entitlement Waters through Various 4 
Administrative Actions 5 

The Secretary may propose to carry out specific administrative actions related to the 6 
delivery and use of Colorado River water in the Lower Division States.  Each of these 7 
types of actions is described below and each is intended to be a Reclamation covered 8 
activity resulting in changes in water deliveries up to the total amounts and over the time 9 
periods indicated in Table 2-13.  Reclamation has included these potential administrative 10 
actions among the covered activities in this LCR MSCP BA for purposes of analyzing the 11 
potential effects of such water delivery changes on the action areas, as reflected in 12 
Table 2-13.  The changes described in this section and summarized in Table 2-13 could 13 
result from a combination of any of the various potential administrative actions.  Where 14 
possible, a described administrative action includes an estimate regarding the amount of 15 
water that may be delivered to a different entitlement holder; for many of the 16 
administrative actions, it is not possible to estimate such an amount of water.  In either 17 
case, Reclamation’s overall ESA coverage in this LCR MSCP BA is summarized in 18 
Table 2-13, with year-by-year analysis reflected in Tables 2-14–2-16.  The timing of any 19 
future changes in flow from Secretarial administrative actions is unknown.  For purposes 20 
of analyzing impacts to Lake Mead, the schedule shown in Table 2-13 was incorporated 21 
into the computer modeling used to develop projections of future Colorado River 22 
reservoir surface elevations.  However, for purposes of analyzing hydrologic changes to 23 
the river corridor, the full amount of future changes in flow were assumed to occur in 24 
every year during the term of the LCR MSCP.  Reclamation intends that the overall 25 
effects of the potential actions summarized in Table 2-13 be covered by this LCR MSCP 26 
BA, including effects of actions within that scope, whether or not the administrative 27 
details (e.g., the parties to a transfer) are known at this time and specifically listed and 28 
described in this chapter.  At the time of any specific proposed action, a review of 29 
changes in flow below each identified dam in Table 2-13 will be undertaken to ensure 30 
coverage under the LCR MSCP. 31 
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Table 2-13.  Potential Change in Annual Water Releases (acre-feet) from Three Lower Colorado 1 
River (LCR) Mainstem Dams: 2003–2050 2 

Year 
Change in Releases below 

Hoover Dam 
Change in Releases below 

Davis Dam 
Change in Releases below 

Parker Dam 

2003 -95,000 -95,000 –736,000 

2010 -222,000 -222,000 –863,000 

2020 -439,000 -454,000 –1,080,000 

2030 -763,000 -778,000 –1,492,000 

2040 -805,000 -820,000 –1,534,000 

2050 -845,000 -860,000 –1,574,000a 
a The total change in releases below Parker Dam during the 50-year period of the Lower Colorado 

River Multi-Species Conservation Program (LCR MSCP) is expected to be –1.574 million acre-feet 
(maf) annually and Reclamation is seeking coverage through the LCR MSCP for this amount of 
potential change in annual water releases from the above-referenced facilities.  This potential change 
(reduction) could occur as a result of a number of administrative actions, including for example, 
shortage reductions and changes in point of diversion. 

 Within the referenced change in release of –1.574 million acre-feet per year (mafy), Reclamation 
completed consultation with the U.S. Fish and Wildlife Service in 2001 on the change in releases 
below Parker Dam of -400,000 acre-feet (af) for four of the covered species (southwestern willow 
flycatcher, Yuma clapper rail, razorback sucker, and bonytail).  Through the LCR MSCP, 
Reclamation is extending the coverage obtained in 2001 to twenty-three (23) additional covered 
species.  Reclamation is also seeking coverage for an additional change in release of –1.174 mafy for 
all covered species. 

 The non-federal applicants are seeking coverage through the LCR MSCP Habitat Conservation Plan 
(HCP) under Endangered Species Act (ESA) section 10(a)(1)(B) for the change in diversions below 
Parker Dam of the entire amount of –1.574 mafy.  

  Thus, both this BA and the LCR MSCP HCP use the –1.574 mafy total volume for coverage under 
the LCR MSCP.  See for example, Section J.6.1 of Appendix J, Section 5.2 of this BA, and Chapter 2 
of the LCR MSCP HCP. 

 3 

The administrative actions described below may result in the potential flow change of a 4 
maximum of 845,000 afy in 2050 below Hoover Dam, 860,000 afy in 2050 below Davis 5 
Dam, and 1.574 mafy in 2050 below Parker Dam to Imperial Dam.  For the 50-year 6 
period of the LCR MSCP Conservation Plan, Reclamation can estimate specific 7 
quantities of water for some actions, but the quantities of water for many actions cannot 8 
presently be identified.  In any one year, the aggregate actions are expected to be within 9 
the total amount listed for a given reach in Table 2-13. 10 

The long-term analysis, which projects the potential water delivery changes, was based 11 
on the unrestricted maximum needs of Nevada and Metropolitan through existing 12 
diversion facilities.  Arizona water transfers are based on both specific projects and 13 
estimated need, as identified by the Arizona Department of Water Resources (ADWR).  14 
Reclamation assumptions were based on expected future actions by Reclamation projects, 15 
as described in this chapter, such as water conservation actions, forbearance actions or 16 
reductions in flow due to shortage determinations that would result in changes in river 17 
flows.  An estimated need for potential future water conservation actions or reductions in 18 



Table 2-14.  Flow Changes below Hoover Dam to Davis Dam Page 1 of 2 

Calendar 
Year 

SNWS 
Needsa 

SNWS 
Entitlementb 

SNWS 
Transferc 

Arizona 
Transferd 

Reclamation 
Actionse 

Other 
Actionsf 

Total Flow 
Changesg 

2003 340 300 40 5 50 0 -95 
2004 343 300 43 5 50 0 -98 
2005 344 300 44 5 60 0 -109 
2006 349 300 49 5 70 0 -124 
2007 354 300 54 5 80 0 -139 
2008 359 300 59 5 90 0 -154 
2009 363 300 63 5 100 0 -168 
2010 367 300 67 5 120 30 -222 
2011 371 280 91 5 120 30 -246 
2012 374 280 94 5 120 30 -249 
2013 378 280 98 5 120 30 -253 
2014 382 280 102 5 120 30 -257 
2015 386 280 106 5 120 80 -311 
2016 390 280 110 5 120 80 -315 
2017 394 280 114 12 120 80 -326 
2018 398 280 118 12 120 80 -330 
2019 402 280 122 12 120 80 -334 
2020 407 280 127 12 120 180 -439 
2021 411 280 131 12 120 180 -443 
2022 416 280 136 12 120 180 -448 
2023 420 280 140 12 120 180 -452 
2024 424 280 144 12 120 280 -556 
2025 429 280 149 12 120 280 -561 
2026 425 280 145 12 120 280 -557 
2027 421 280 141 12 120 280 -553 
2028 425 280 145 12 120 280 -557 
2029 428 280 148 12 120 480 -760 
2030 431 280 151 12 120 480 -763 
2031 436 280 156 12 120 480 -768 
2032 440 280 160 12 120 480 -772 
2033 444 280 164 12 120 480 -776 



Table 2-14.  Continued Page 2 of 2

Calendar 
Year 

SNWS 
Needsa 

SNWS 
Entitlementb 

SNWS 
Transferc 

Arizona 
Transferd 

Reclamation 
Actionse 

Other 
Actionsf 

Total Flow 
Changesg 

2034 448 280 168 12 120 480 -780 
2035 452 280 172 12 120 480 -784 
2036 456 280 176 12 120 480 -788 
2037 461 280 181 12 120 480 -793 
2038 465 280 185 12 120 480 -797 
2039 469 280 189 12 120 480 -801 
2040 473 280 193 12 120 480 -805 
2041 477 280 197 12 120 480 -809 
2042 481 280 201 12 120 480 -813 
2043 485 280 205 12 120 480 -817 
2044 489 280 209 12 120 480 -821 
2045 493 280 213 12 120 480 -825 
2046 498 280 218 12 120 480 -830 
2047 502 280 222 12 120 480 -834 
2048 506 280 226 12 120 480 -838 
2049 510 280 230 12 120 480 -842 
2050 513 280 233 12 120 480 -845 

SNWS = Southern Nevada Water System 
a SNWS Needs = the full surplus schedule submitted by Nevada for the Colorado River Interim Surplus 

Criteria Final Environmental Impact Statement. 
b SNWS Entitlement = available SNWS normal entitlement (300,000 acre-feet) or estimated shortage 

entitlement (280,000 acre-feet). 
c SNWS Transfer = difference between SNWS Needs column and SNWS Entitlement column.  Amount of 

water required from flow reductions in the river to meet Nevada’s future needs. 
d Arizona Transfer = amount of flow reductions for Arizona needs, based on March 6, 2001 letter from the 

Arizona Department of Water Resources to the LCR MSCP Steering Committee. 
e Reclamation Actions = Bureau of Reclamation’s future flow reduction needs such as water conservation, 

forbearance actions, or reductions in flow due to shortage determinations. 
f Other Actions = estimated need for future actions that are not currently attributable to any one 

entitlement holder or Reclamation, such as water conservation activities or reductions in flow due to 
shortage determinations. 

g Total Flow Changes = SNWS Transfer + Arizona Transfer + Reclamation Actions + Other Actions 
columns. 



 

 

Table 2-15.  Flow Changes below Davis Dam to Parker Dam Page 1 of 2 

Calendar 
Year 

SNWS 
Needsa 

SNWS 
Entitlementb 

SNWS 
Transferc 

Arizona 
Transferd 

Arizona-Mohave 
Transfere 

Reclamation 
Actionsf 

Other 
Actionsg 

Total Flow 
Changesh 

2003 340 300 40 5 0 50 0 -95 
2004 343 300 43 5 0 50 0 -98 
2005 344 300 44 5 0 60 0 -109 
2006 349 300 49 5 0 70 0 -124 
2007 354 300 54 5 0 80 0 -139 
2008 359 300 59 5 0 90 0 -154 
2009 363 300 63 5 0 100 0 -168 
2010 367 300 67 5 0 120 30 -222 
2011 371 280 91 5 0 120 30 -246 
2012 374 280 94 5 0 120 30 -249 
2013 378 280 98 5 0 120 30 -253 
2014 382 280 102 5 0 120 30 -257 
2015 386 280 106 5 0 120 80 -311 
2016 390 280 110 5 0 120 80 -315 
2017 394 280 114 12 15 120 80 -341 
2018 398 280 118 12 15 120 80 -345 
2019 402 280 122 12 15 120 80 -349 
2020 407 280 127 12 15 120 180 -454 
2021 411 280 131 12 15 120 180 -458 
2022 416 280 136 12 15 120 180 -463 
2023 420 280 140 12 15 120 180 -467 
2024 424 280 144 12 15 120 280 -571 
2025 429 280 149 12 15 120 280 -576 
2026 425 280 145 12 15 120 280 -572 
2027 421 280 141 12 15 120 280 -568 
2028 425 280 145 12 15 120 280 -572 
2029 428 280 148 12 15 120 480 -775 
2030 431 280 151 12 15 120 480 -778 
2031 436 280 156 12 15 120 480 -783 
2032 440 280 160 12 15 120 480 -787 
2033 444 280 164 12 15 120 480 -791 



Table 2-15.  Continued 

 

Page 2 of 2

Calendar 
Year 

SNWS 
Needsa 

SNWS 
Entitlementb 

SNWS 
Transferc 

Arizona 
Transferd 

Arizona-Mohave 
Transfere 

Reclamation 
Actionsf 

Other 
Actionsg 

Total Flow 
Changesh 

2034 448 280 168 12 15 120 480 -795 
2035 452 280 172 12 15 120 480 -799 
2036 456 280 176 12 15 120 480 -803 
2037 461 280 181 12 15 120 480 -808 
2038 465 280 185 12 15 120 480 -812 
2039 469 280 189 12 15 120 480 -816 
2040 473 280 193 12 15 120 480 -820 
2041 477 280 197 12 15 120 480 -824 
2042 481 280 201 12 15 120 480 -828 
2043 485 280 205 12 15 120 480 -832 
2044 489 280 209 12 15 120 480 -836 
2045 493 280 213 12 15 120 480 -840 
2046 498 280 218 12 15 120 480 -845 
2047 502 280 222 12 15 120 480 -849 
2048 506 280 226 12 15 120 480 -853 
2049 510 280 230 12 15 120 480 -857 
2050 513 280 233 12 15 120 480 -860 

SNWS = Southern Nevada Water System 
a SNWS Needs = the full surplus schedule submitted by Nevada for the Colorado River Interim Surplus Criteria Final Environmental 

Impact Statement. 
b SNWS Entitlement = available SNWS normal entitlement (300,000 acre-feet) or estimated shortage entitlement (280,000 acre-feet). 
c SNWS Transfer = difference between SNWS Needs column and SNWS Entitlement column.  Amount of water required from flow 

reductions in the river to meet Nevada’s future needs. 
d Arizona Transfer = amount of flow reductions for Arizona needs, based on March 6, 2001 letter from the Arizona Department of 

Water Resources to the LCR MSCP Steering Committee. 
e Arizona-Mohave Transfer = amount of flow reductions for Arizona needs, based on March 6, 2001 letter from ADWR to the LCR 

MSCP Steering Committee. 
f Reclamation Actions = Bureau of Reclamation’s future flow reduction needs such as water conservation , forbearance actions, or 

reductions in flow due to shortage determinations. 
g Other Actions = estimated need for future actions that are not currently attributable to any one entitlement holder or Reclamation, 

such as water conservation activities or reductions in flow due to shortage determinations. 
h Total Flow Changes = total of SNWS Transfer + Arizona Transfer + Arizona-Mohave Transfer + Reclamation Actions + Other 

Actions columns. 



 

 

Table 2-16.  Flow Changes below Parker Dam to Imperial Dam Page 1 of 3 

Calendar 
Year 

MWD 
Needsa 

MWD 
Entitlementb 

MWD 
Conservation 
Agreementc 

MWD 
Transferd 

ESA 
Compliance 
Completee 

SNWS 
Needsf 

SNWS 
Entitlementg 

SNWS 
Transferh 

Arizona 
Transferi 

Reclamation 
Actionsj 

Other 
Actionsk 

LCR MSCP 
Federal 

Total Flow 
Changesl 

Cumulative 
Federal 

Total Flow 
Changesm 

2003 1300 550 108 641 400 340 300 40 5 50 0 -336 -736 
2004 1300 550 108 641 400 343 300 43 5 50 0 -339 -739 
2005 1300 550 108 641 400 344 300 44 5 60 0 -350 -750 
2006 1300 550 108 641 400 349 300 49 5 70 0 -365 -765 
2007 1300 550 108 641 400 354 300 54 5 80 0 -380 -780 
2008 1300 550 108 641 400 359 300 59 5 90 0 -395 -795 
2009 1300 550 108 641 400 363 300 63 5 100 0 -409 -809 
2010 1300 550 108 654 400 367 300 67 5 120 17 -463 -863 
2011 1300 550 108 654 400 371 280 91 5 120 17 -487 -887 
2012 1300 550 108 654 400 374 280 94 5 120 17 -490 -890 
2013 1300 550 108 654 400 378 280 98 5 120 17 -494 -894 
2014 1300 550 108 654 400 382 280 102 5 120 17 -498 -898 
2015 1300 550 108 674 400 386 280 106 5 120 47 -552 -952 
2016 1300 550 108 674 400 390 280 110 5 120 47 -556 -956 
2017 1300 550 108 674 400 394 280 114 12 120 47 -567 -967 
2018 1300 550 108 674 400 398 280 118 12 120 47 -571 -971 
2019 1300 550 108 674 400 402 280 122 12 120 47 -575 -975 
2020 1300 550 108 716 400 407 280 127 12 120 105 -680 -1080 
2021 1300 550 108 716 400 411 280 131 12 120 105 -684 -1084 
2022 1300 550 108 716 400 416 280 136 12 120 105 -689 -1089 
2023 1300 550 108 716 400 420 280 140 12 120 105 -693 -1093 
2024 1300 550 108 716 400 424 280 144 200 120 105 -885 -1285 
2025 1300 550 108 716 400 429 280 149 200 120 105 -890 -1290 
2026 1300 550 108 716 400 425 280 145 200 120 105 -886 -1286 
2027 1300 550 108 716 400 421 280 141 200 120 105 -882 -1282 
2028 1300 550 108 716 400 425 280 145 200 120 105 -886 -1286 
2029 1300 550 108 800 400 428 280 148 200 120 221 -1089 -1489 
2030 1300 550 108 800 400 431 280 151 200 120 221 -1092 -1492 
2031 1300 550 108 800 400 436 280 156 200 120 221 -1097 -1497 
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Calendar 
Year 

MWD 
Needsa 

MWD 
Entitlementb 

MWD 
Conservation 
Agreementc 

MWD 
Transferd 

ESA 
Compliance 
Completee 

SNWS 
Needsf 

SNWS 
Entitlementg 

SNWS 
Transferh 

Arizona 
Transferi 

Reclamation 
Actionsj 

Other 
Actionsk 

LCR MSCP 
Federal 

Total Flow 
Changesl 

Cumulative 
Federal 

Total Flow 
Changesm 

2032 1300 550 108 800 400 440 280 160 200 120 221 -1101 -1501 
2033 1300 550 108 800 400 444 280 164 200 120 221 -1105 -1505 
2034 1300 550 108 800 400 448 280 168 200 120 221 -1109 -1509 
2035 1300 550 108 800 400 452 280 172 200 120 221 -1113 -1513 
2036 1300 550 108 800 400 456 280 176 200 120 221 -1117 -1517 
2037 1300 550 108 800 400 461 280 181 200 120 221 -1122 -1522 
2038 1300 550 108 800 400 465 280 185 200 120 221 -1126 -1526 
2039 1300 550 108 800 400 469 280 189 200 120 221 -1130 -1530 
2040 1300 550 108 800 400 473 280 193 200 120 221 -1134 -1534 
2041 1300 550 108 800 400 477 280 197 200 120 221 -1138 -1538 
2042 1300 550 108 800 400 481 280 201 200 120 221 -1142 -1542 
2043 1300 550 108 800 400 485 280 205 200 120 221 -1146 -1546 
2044 1300 550 108 800 400 489 280 209 200 120 221 -1150 -1550 
2045 1300 550 108 800 400 493 280 213 200 120 221 -1154 -1554 
2046 1300 550 108 800 400 498 280 218 200 120 221 -1159 -1559 
2047 1300 550 108 800 400 502 280 222 200 120 221 -1163 -1563 
2048 1300 550 108 800 400 506 280 226 200 120 221 -1167 -1567 
2049 1300 550 108 800 400 510 280 230 200 120 221 -1171 -1571 
2050 1300 550 108 800 400 513 280 233 200 120 221 -1174 -1574 

MWD = Metropolitan Water District of Southern California. 
SNWS = Southern Nevada Water System. 
a MWD Needs = requested coverage from California. 
b MWD Entitlement = maximum available MWD entitlement within California normal apportionment. 
c MWD Conservation Agreement = 1988 Imperial Irrigation District/MWD conservation agreement that is currently in place. 
d MWD Transfer = maximum transfer need for MWD. 
e ESA Compliance Complete = amount of federal Endangered Species Act compliance completed for this reach of the river. 
f SNWS Needs = the full surplus schedule submitted by Nevada for the Colorado River Interim Surplus Criteria Final Environmental Impact Statement. 
g SNWS Entitlement = available SNWS normal entitlement (300,000 acre-feet) or estimated shortage entitlement (280,000 acre-feet) 
h SNWS Transfer = difference between SNWS Needs column and SNWS Entitlement column.  Amount of water required from flow reductions in the river to 

meet Nevada’s future needs. 
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Calendar 
Year 

MWD 
Needsa 

MWD 
Entitlementb 

MWD 
Conservation 
Agreementc 

MWD 
Transferd 

ESA 
Compliance 
Completee 

SNWS 
Needsf 

SNWS 
Entitlementg 

SNWS 
Transferh 

Arizona 
Transferi 

Reclamation 
Actionsj 

Other 
Actionsk 

LCR MSCP 
Federal 

Total Flow 
Changesl 

Cumulative 
Federal 

Total Flow 
Changesm 

i Arizona Transfer = amount of flow reductions for Arizona needs, based on March 6, 2001 letter from the Arizona Department of Water Resources to LCR 
MSCP Steering Committee. 

j Reclamation Actions = Bureau of Reclamation’s future flow reduction needs such as water conservation , forbearance actions, or reductions in flow due to 
shortage determinations. 

k Other Actions = estimated need for future actions that are not currently attributable to any one entitlement holder or Reclamation, such as water conservation 
activities or reductions in flow due to shortage determinations. 
Column 5, “MWD Transfers”, and Column 12, “Other Actions”, of this table have been modified since the issuance of the LCR MSCP draft BA to reflect a 
maximum transfer of 800,000 acre-feet for MWD consistent with the Habitat Conservation Plan.  This modification consists of a reassignment of water from the 
“Other” column to the “MWD” column.  This modification does not affect the total amount of transfers reflected in the Column 14, “Cumulative Federal Total 
Flow Change”, and therefore would not affect the hydrologic/hydraulic modeling and subsequent impact analysis in the reach below Parker Dam. 

l LCR MSCP Federal Total Flow Changes = total of MWD Transfer + SNWS Transfer + Arizona Transfer + Reclamation Actions + Other Actions columns less 
ESA Complete (400 thousand acre-feet). 

m Cumulative Federal Total Flow Changes = total of MWD Transfer + SNWS Transfer + Arizona Transfer  + Reclamation Actions + Other Actions columns. 
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flow due to shortage determinations that are not currently attributable to any one 1 
entitlement holder or Reclamation was identified and included as other actions.  No 2 
additional diversion facilities are assumed.  The values in Table 2-13 do not identify the 3 
source (i.e., what combination of the described administrative actions) of water 4 
associated with the reduction in releases.  Identification of individual entitlement holders 5 
that may participate in future administrative actions is not necessary for an accurate 6 
resource effects analysis in this BA because the affected portions of the river are 7 
identified in Table 2-13.  The analysis assumes that most municipal and industrial needs 8 
for Arizona and California will primarily be met by diversions from Lake Havasu. 9 

In summary, there are various combinations of proposed Federal actions that may result 10 
in the aggregate potential flow reduction of a maximum of 845,000 afy below Hoover 11 
Dam, 860,000 afy below Davis Dam, and 1.574 mafy below Parker Dam.  In order to 12 
undertake a thorough analysis of potential impacts, the general assumption is made that a 13 
flow reduction in one part of the reach would affect the entire reach.  As specific projects 14 
are determined, this assumption may not be true.  Reclamation will monitor and calculate 15 
the flow reductions by reach, as specific projects are proposed for implementation.  The 16 
maximum transfer amount per reach, for which coverage is sought under the LCR MSCP 17 
BA, is shown in Table 2-13.  For some potential actions, it is too speculative at this time 18 
to determine an amount of water delivery reduction associated with the action.  Some 19 
actions may even result in an increase in flows in certain reaches. 20 

The type of administrative actions that could affect the amounts in Table 2-13 include: 21 

 water conservation field services program; 22 

 unauthorized use; 23 

 unallocated or noncontracted water in Arizona, exclusive of the CAP; 24 

 CAP contract actions; 25 

 changes in delivery related to water transfers; 26 

 change in delivery related to off-stream storage; 27 

 changes in amount of delivery; 28 

 changes in type of water use; 29 

 inclusions and exclusions of lands to service areas; and 30 

 contract terminations. 31 

Each of these potential actions is described below. 32 

Water Conservation Field Services Program 33 

The Water Conservation Field Services Program (Field Services) is designed to fulfill 34 
Reclamation’s responsibility under section 210(a) of the RRA to encourage water 35 
conservation by: 36 
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 actively reaching out to districts to assist in the development of water conservation 1 
plans, 2 

 demonstrating innovative conservation technologies, and 3 

 Implementing effective water efficiency measures. 4 

The Secretary has authority to encourage full consideration and cooperation of prudent 5 
water conservation measures by non-Federal recipients of Federal project water, 6 
including the ability to issue regulations. 7 

Water conservation activities under the Field Services Program have the potential to 8 
change future flows in the lower Colorado River.  Actual conservation of water will 9 
depend on such factors as technology improvements, climate conditions, agricultural 10 
practices, crop mix and planting schedule, and market conditions for agricultural 11 
production.  Any change in future flows from implementation of the Field Services 12 
Program over the next 50 years cannot be estimated at this time, but any future reductions 13 
within the LCR MSCP would be within the amounts quantified in Table 2-13.  Generally, 14 
however, any conserved water not ordered for diversion is available for use by junior 15 
entitlement holders within the state apportionments. 16 

The development of a program to encourage water conservation pursuant to section 17 
210(b) of the RRA is nondiscretionary.  Development of the Field Services Program is 18 
discretionary. 19 

Table 2-17 lists the discretionary/nondiscretionary activities for the Water Conservation 20 
Field Services Program. 21 

Table 2-17.  Activities for the Water Conservation Field Services Program 22 

Nondiscretionary Actions Discretionary Actions 
Nondiscretionary Actions 
Related to Non-Federal Actions 

Develop water conservation 
program pursuant to RRA 
section 210(a) 

Implementation of the 
Field Services Program 

Consult in the development of 
conservation plans pursuant to 
RRA section 210(a) 

 23 

Unauthorized Use 24 

No person is entitled to divert or use Colorado River water, including water withdrawn 25 
through pumping of groundwater that would be replaced by Colorado River water, 26 
without a contract with the Secretary pursuant to section 5 of the BCPA.  Except for 27 
those Federal establishments named in Article II(D) of the Decree that are not required to 28 
have a contract with the Secretary, a person or entity’s only legal basis for diversion and 29 
use Colorado River water is its section 5 contract.  Unauthorized use of Colorado River 30 
water could include any of the following categories: 31 

 noncontract use, 32 
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 use in excess of an entitlement, 1 

 use outside an approved contract service area, or 2 

 use for a purpose not authorized by the entitlement. 3 

Reclamation believes that, currently, most unauthorized uses are by noncontract river 4 
diverters, specifically well users within the floodplain of the LCR or well users within an 5 
accounting surface that is hydraulically connected to the river. 6 

The USGS, under contract with Reclamation, performed two separate studies to 7 
determine whether water pumped from wells in the floodplain or on alluvial slopes 8 
outside the floodplain is presumed to be Colorado River water (Wilson and Owen-Joyce 9 
1994; Owen-Joyce 2000).  The reports from these two studies define the river aquifer 10 
from an area surrounding Lake Mead to the southernmost parts of Arizona and California 11 
at the international boundary with Mexico south of Yuma, Arizona.  In conjunction with 12 
the reports, Reclamation and the USGS are conducting an inventory of wells along the 13 
LCR to identify wells that pump Colorado River water.  Reclamation is also identifying 14 
pumps from the river used by diverters who do not have a contract for Colorado River 15 
water use.  The quantity of water diverted by unauthorized users is not known at this 16 
time, but any changes in water on the LCR caused by an action regarding noncontract 17 
users are included in the quantified amounts in Table 2-13. 18 

Colorado River water users who do not have contracts with the Secretary or who do have 19 
contracts but whose diversions are not currently included in the Decree accounting report 20 
will be identified.  Reclamation is required by the Decree to include each identified water 21 
user in the Decree accounting report, whether or not that user has a legal entitlement.  It 22 
is Reclamation’s goal to assist unauthorized water users to legitimize their current uses of 23 
LCR water.  There are mechanisms by which Reclamation is attempting to make water 24 
available to bring these uses under a legal contract.  In dealing with the largest number of 25 
unauthorized uses, Reclamation will work cooperatively to account for these diversions 26 
under existing water delivery contracts within each of the three states.  Within Arizona, 27 
there is a small amount of unallocated water remaining within its 2.8 maf state 28 
apportionment.  It is believed that the amount of unallocated water available is sufficient 29 
to cover the contracting needs for these small uses that cannot be covered under an 30 
existing contract.  Within California, a cooperative water exchange has been developed to 31 
provide a source of water that is sufficient to meet the contracting needs of unauthorized 32 
users.  At the end of this process, the majority of unauthorized users within California 33 
will be covered by a contract.  If it is not possible to cover these uses by contract, 34 
Reclamation intends to take appropriate and necessary action to eliminate the 35 
unauthorized uses to protect the rights of legal entitlement holders.  Appropriate action 36 
may include the development and adoption of a rule to address unauthorized diversion.  37 
The rule will provide a process for a water user to appeal a finding that an unauthorized 38 
diversion of mainstem water is taking place.  Enforcement of the Decree is a 39 
nondiscretionary action.  Contracting with nonauthorized users is a discretionary action.   40 

Table 2-18 lists the discretionary/nondiscretionary activities for unauthorized use. 41 
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Table 2-18.  Activities for Unauthorized Use 1 

Nondiscretionary Actions Discretionary Actions 
Nondiscretionary Actions Related to 
Non-Federal Actions 

Enforcement of provisions of 
the Boulder Canyon Project Act 
(BCPA) in Arizona v. 
California to limit the release 
and delivery of Colorado River 
water to authorized users 

Implementation of appropriate policy 
or rule to address four types of 
unauthorized use. 

Execution of water delivery contracts 
with entities identified as non-
contract users. 

Consult with states in the development 
of policies or rules to address four types 
of unauthorized use 

Consult with the states on the execution 
of water delivery contracts with entities 
identified as noncontract users. 

 2 

Unallocated or Noncontracted Water in Arizona,  3 
Exclusive of Central Arizona Project 4 

In Arizona, the 2.8 mafy of Colorado River water available for consumptive use is 5 
allocated to individual entitlement holders, under contracts, as first, second, third, or 6 
fourth priority water.  7 

After allowing for delivery to holders of the first three priorities and the CAP (which is 8 
also in the fourth priority), a maximum annual quantity of 164,652 af of fourth priority 9 
water is available for diversion within Arizona, exclusive of CAP.  Of the 164,652 afy of 10 
fourth priority water available for diversion for non-CAP use, 11,689 afy are currently 11 
unallocated.  Arizona has recommended to the Secretary that contracts be offered to 11 12 
entities for delivery of water with a combined maximum annual diversion of 9,175 af.  13 
Reclamation is working to complete these contract actions with the 11 entities.  Arizona 14 
already has requests for water delivery contracts on file that far exceed this amount of 15 
unallocated water.  As Reclamation completes its contracting process in Arizona and 16 
consults with Arizona on the status of outstanding recommendations, a decision can be 17 
made on how to commit any water that remains uncommitted within Arizona’s 2.8-mafy 18 
apportionment.  The potential amounts of such unallocated Arizona water are included in 19 
Table 2-13.  It may be decided to commit and contract some of this water to cover 20 
unauthorized uses that are now occurring in Arizona.  Contracting for unallocated (or 21 
noncontracted) water in Arizona is a discretionary action. 22 

Table 2-19 lists the discretionary/nondiscretionary activities for unallocated or 23 
noncontracted water in Arizona, exclusive of CAP. 24 
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Table 2-19.  Unallocated or Noncontracted Water in Arizona, exclusive of Central Arizona 1 
Project (CAP)  2 

Nondiscretionary Actions Discretionary Actions 
Nondiscretionary Actions 
Related to Non-Federal Actions 

Delivery of water pursuant 
to executed contracts for 
unallocated water in 
Arizona (non-CAP) 

Execution of water 
delivery contracts for 
unallocated water in 
Arizona (non-CAP) 

Review of water delivery 
contracts and consultation with 
Arizona on contract 
recommendations 

 3 

Central Arizona Project Contract Actions 4 

About 1.5 maf of Arizona’s 2.8 maf annual basic apportionment of Colorado River water 5 
for consumptive use is projected to be diverted from Lake Havasu through CAP diversion 6 
facilities.  Initially, non-Indian agricultural users, through CAP water delivery 7 
subcontracts, were expected to fully use that portion of Arizona’s 2.8 maf annual basic 8 
apportionment not otherwise put to use by other Arizona entitlement holders.  Those non-9 
Indian agricultural users have not been able to use all that water, and since late 1996, the 10 
Arizona Water Banking Authority (AWBA) has taken delivery, for off-stream storage in 11 
Arizona, of otherwise unused Colorado River water within Arizona’s apportionment.  As 12 
junior users within the Arizona priority system, the non-Indian agricultural users and the 13 
AWBA will have less water available for their uses if higher priority water users in 14 
Arizona use all the water available to them under water delivery contracts. 15 

As additional water delivery contracts are executed for delivery of Arizona’s basic 16 
apportionments, less water will be available for delivery via the CAP.  This is a relatively 17 
minor amount, as less than 12,000 afy remain uncontracted at this time.  Any CAP water 18 
that is reallocated to a water user in central Arizona should have minimal, if any, changes 19 
in Colorado River mainstem flows.  The maximum identified impact on stream flows that 20 
could occur through the reallocation of CAP water would be a reduction in stream flows 21 
below Hoover Dam caused by prospective allocations to water users upstream from 22 
Hoover Dam, such as the Navajo Nation or Hopi Indian Tribe.  Specific CAP contract 23 
actions have not been identified to date, but the movement of any water subject to future 24 
contract actions is included in the quantified amounts in Table 2-13.  CAP contract 25 
actions are discretionary actions. 26 

Table 2-20 lists the discretionary/nondiscretionary activities for CAP contract actions.  27 

Table 2-20.  Central Arizona Project Contract Actions 28 

Nondiscretionary Actions Discretionary Actions 
Nondiscretionary Actions 
Related to Non-Federal Actions 

Delivery of water 
pursuant to executed 
contracts 

Completion of allocation and execution 
of contracts for delivery of CAP water 
subject to Congressional direction 

Review of contracts and 
consultation on proposed 
allocation 

 29 
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Changes in Delivery Related to Water Transfers 1 

Several municipal areas are actively seeking to acquire additional Colorado River water, 2 
such as Las Vegas, Nevada, southern California, and some Arizona communities.  These 3 
and other municipalities may contractually arrange for water transfers with other current 4 
Colorado River water entitlement holders.  Generally, transfers are expected to occur 5 
between irrigation districts that divert water below Lake Havasu to municipalities that 6 
divert water at or above Lake Havasu.  Water transfers may be temporary or permanent.  7 
An entitlement holder might agree to temporarily convey a right to use water associated 8 
with its entitlement to another party while retaining the underlying entitlement.  Water 9 
transfers represent a viable method for areas such as Las Vegas, San Diego, and several 10 
communities in Arizona to obtain additional water supplies, even if those transfers are 11 
temporary agreements.  The flow changes quantified in Tables 2-13 and 2-14–2-16 12 
include potential future changes caused by water transfers.  As required by applicable 13 
Federal law, the Secretary must approve changes in points of diversion, whether 14 
temporary or permanent, of Colorado River water within the Lower Basin.  The approval 15 
of changes in points of diversion by the Secretary is discretionary. 16 

Table 2-21 lists the discretionary/nondiscretionary activities for changes in delivery 17 
related to water transfers. 18 

Table 2-21.  Activities for Changes in Delivery—Water Transfers 19 

Nondiscretionary Actions Discretionary Actions 
Nondiscretionary Actions  
Related to Non-Federal Actions 

Delivery of water pursuant to 
contracts that recognize 
temporary or permanent 
transfers of water entitlements 

Approval of new contracts or 
contract changes to recognize 
temporary or permanent 
transfers of water entitlements 

Review of contracts and consultation 
on new or amended contracts that 
recognize transfers of water 
entitlements 

 20 

Changes in Delivery Related to Off-Stream Storage 21 

Changes in points of diversion could occur as a result of actions taken under the rule for 22 
off-stream storage of Colorado River water.  This rule, found at 43 C.F.R. Part 414, 23 
became effective December 1, 1999.  The rule allows an authorized entity in a Lower 24 
Division State to store otherwise unused Colorado River water off stream to assist an 25 
authorized entity in another Lower Division State in meeting its future water needs. 26 

Under the rule, Colorado River water could be moved from one diversion point to 27 
another.  For example, for off-stream storage in Arizona, water would be diverted from 28 
Lake Havasu and delivered through the CAP canal for off-stream storage in Arizona 29 
under an interstate storage agreement between an expressly authorized Arizona entity 30 
(such as AWBA) and an entity in Nevada or California.  Under the terms of such an 31 
agreement, when the Nevada or California entity requests delivery of the water it paid to 32 
store in Arizona and all requirements of the rule and applicable contracts are satisfied, 33 
Arizona will use the water previously stored off stream under the interstate storage 34 
agreement and decrease its current diversion of Colorado River water through CAP 35 
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facilities.  Decreased diversions by CAP will reduce Arizona’s consumptive use of 1 
Colorado River water and thereby result in an “intentionally created unused 2 
apportionment” within Arizona’s apportionment of Colorado River water.  This 3 
intentionally created unused Arizona apportionment may then be released by the 4 
Secretary for delivery to the Nevada or California entity that paid to have the water stored 5 
under the interstate storage agreement. 6 

Some of Arizona’s apportionment may be delivered to a different point of diversion.  7 
When Arizona forbears consumptive use of part of its Colorado River water to develop 8 
intentionally created unused apportionment, the diversion point for water released and 9 
delivered by the Secretary to the Nevada entity to satisfy Nevada’s right to the 10 
intentionally created unused apportionment will likely change from Lake Havasu to Lake 11 
Mead (or to the Laughlin area below Davis Dam).  For intentionally created unused 12 
apportionment delivered to a California entity, the change in the diversion point may be 13 
less significant because the likely California participant in an interstate storage 14 
agreement, Metropolitan, diverts water from the same reach of the river (Lake Havasu) as 15 
the CAP.  When intentionally created unused apportionment is released, up to 100,000 af 16 
of water may be delivered at an upstream diversion (e.g., Lake Mead) as a result of 17 
agreements relating to off-stream storage.  The 100,000 af is included in the quantified 18 
values in Tables 2-13 and 2-14–2-16 (43 C.F.R. Part 414).  The Secretary must approve 19 
individual Storage and Interstate Release Agreements (SIRAs) between parties; approval 20 
of these agreements is a discretionary action.  However, once a SIRA is approved and 21 
entities have taken the required actions, delivery of ICUA in accordance with the 22 
contracts is nondiscretionary. 23 

Table 2-22 lists the discretionary/nondiscretionary activities for changes in delivery 24 
related to off-stream storage. 25 

Table 2-22.  Activities for Changes in Delivery—Off-Stream Storage 26 

Nondiscretionary Actions Discretionary Actions 
Nondiscretionary Actions  
Related to Non-Federal Actions 

Delivery of water under executed 
off-stream storage agreements, 
pursuant to 43 C.F.R. Part 414 

Execution of Storage and 
Interstate Release Agreements 
pursuant to 43 C.F.R. Part 414 

Delivery of water under executed 
off-stream storage agreements, 
pursuant to 43 C.F.R. Part 414 

 27 

Changes in Amount of Delivery 28 

Holders of water delivery contracts can request changes in amounts of diversion (or point 29 
of diversion).  The most likely reason for seeking such specific changes would be to 30 
implement a water transfer to another entity or to allow the delivery of intentionally 31 
created unused apportionment for delivery to a consuming entity pursuant to a SIRA.  In 32 
such circumstances, Secretarial approval is required.  Refer to the discussion in the 33 
previous two administrative subsections. 34 

However, not all changes in water use require specific Secretarial approval.  For example, 35 
water users may enter into voluntary forbearance arrangements that use the existing water 36 
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priority system, allowing water to flow “down” the priority system by operation of law 1 
and contract. 2 

Table 2-23 lists the discretionary/nondiscretionary activities for changes in amount of 3 
delivery. 4 

Table 2-23.  Activities for Changes in Amount of Delivery 5 

Nondiscretionary Actions Discretionary Actions 
Nondiscretionary Actions 
Related to Non-Federal Actions 

Delivery of water pursuant to executed 
contracts or amendments to recognize 
changes in amounts of delivery or 
changes in points of diversion 

Execution of contracts or 
amendments to recognize 
changes in amounts of delivery 
or changes in points of diversion 

Review of contracts and 
consultation on new or 
amended contracts 

 6 

Changes in Type of Water Use 7 

A contractor may request approval of a conversion of all or a portion of its contracted 8 
water right from irrigation use to domestic use.  Generally, such a request involves a 9 
continued use by the same person or entity at the same location; only the type of use 10 
changes.  This type of action has become more common as municipalities grow and 11 
expand into rural areas.  When farmland is taken out of agricultural production, the water 12 
district needs a source of water for household use.  Water conversions have already 13 
occurred in several places in Arizona and California, and more are likely to occur in the 14 
future and are included in the amounts in Table 2-13.  This is a discretionary action 15 
because the Secretary must approve contracts (or contract amendments) that recognize 16 
changes in the type of water use. 17 

Table 2-24 lists the discretionary/nondiscretionary activities for changes in type of water 18 
use. 19 

Table 2-24.  Activities for Changes in Type of Water Use 20 

Nondiscretionary Actions Discretionary Actions 
Nondiscretionary Actions 
Related to Non-Federal Actions 

Delivery of water pursuant to executed 
contracts or contract amendments that 
recognize changed water use types 

Execution of contracts or contract 
amendments that recognize 
changed water use types 

Review of contracts and 
consultation with Reclamation 
on new or amended contracts 

 21 

Inclusions and Exclusions to Service Areas 22 

Contractors may want to expand contract service area (inclusions) or take land out of 23 
contract service area (exclusions).  Either action could affect the point of diversion and 24 
the quantity of water that is diverted.  When an irrigation contractor requests an inclusion, 25 
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the land must be classified as suitable for irrigation and appropriate environmental 1 
compliance must be completed.  An exclusion could be requested because the contractor 2 
wants to either use the water to irrigate other lands within the district or retire land in 3 
order to transfer the water associated with the entitlement to another entity.  In general, 4 
these actions do not result in changes in stream flows because they usually consist of the 5 
movement of water use to different land, but still within the same district’s boundaries.  6 
Moreover, because Colorado River water is already almost fully committed in the Lower 7 
Basin, if an irrigation contractor with a quantified allocation wants to expand its service 8 
area to irrigate additional lands, it must reduce its water use on its existing lands.  9 
Therefore, even though different lands may be irrigated, the point of diversion and total 10 
quantity of water diverted and consumed may not change.  Approval by the Secretary of 11 
water delivery contracts (or contract amendments) that include or exclude lands in service 12 
areas is discretionary. 13 

Table 2-25 lists the discretionary/nondiscretionary activities for inclusions and exclusions 14 
to service areas. 15 

Table 2-25.  Activities for Inclusions and Exclusions to Service Areas 16 

Nondiscretionary Actions Discretionary Actions 
Nondiscretionary Actions  
Related to Non-Federal Actions 

Delivery of water pursuant to 
executed contract amendments or 
new contracts that includes or 
excludes lands in service areas 

Execution of contract 
amendments or new contracts 
that includes or excludes 
lands in service areas 

Review of contracts and 
consultation on new or amended 
contracts 

 17 

Contract Terminations 18 

Contract terminations may result in a small quantity of Colorado River water being made 19 
available for reallocation.  Some entitlement holders are not using their full entitlements, 20 
and if it can be shown that abandonment has occurred, the Secretary may reduce that 21 
entity’s water entitlement or terminate the water delivery contract and the associated 22 
water can be made available for reallocation.  Any Colorado River water that is 23 
relinquished by a water user in a Lower Division State would be reallocated by the 24 
Secretary for use within that same state after consultation with the appropriate state 25 
agency.  Subsequent to the state’s recommendation, the Secretary makes the final 26 
decision to whom to allocate and contract for the water use.  Termination of a contract is 27 
discretionary. 28 

Table 2-26 lists the discretionary/nondiscretionary activities for contract terminations. 29 
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Table 2-26.  Activities for Contract Terminations 1 

Nondiscretionary Actions Discretionary Actions 
Nondiscretionary Actions 
Related to Non-Federal Actions 

None Termination of water contract due to 
abandonment 

Execution of contract amendments when 
entitlement holder has relinquished water 

Consultation on the disposition 
of any water allocated for use 
but not consumptively used 
within a State 

 2 

2.2.3 Ongoing Non-Flow-Related (Facilities and 3 

Channel) Activities 4 

Section 6 of the BCPA established the priorities for the use of Hoover Dam and Lake 5 
Mead and recognized river regulation, improvement of navigation, and flood control as 6 
the first priority.  The Colorado River Front Work and Levee System Act of 1927 (44 7 
Stat. 1010) (CRFWLSA), as amended (54 Stat. 708, 60 Stat. 338, and 72 Stat. 101), also 8 
addresses protection of works and facilities from flood damage.  The CRFWLSA 9 
authorizes money to be appropriated for Reclamation to defray its costs for operating and 10 
maintaining the Colorado River Front Work and Levee System, including constructing, 11 
improving, extending, operating, and maintaining certain protection and drainage works.  12 
Reclamation conducts its non-flow-related OM&R and river management of the 13 
Colorado River from Davis Dam to the SIB mainly under the CRFWLSA, and the 14 
Colorado River Floodway Protection Act of 1986 (Pub. Law No. 99-450) (CRFPA).  The 15 
CRFPA establishes and designates the Colorado River Floodway and establishes a task 16 
force to advise the Secretary and Congress on the establishment of the floodway and on 17 
managing existing and future development within the floodway, including the 18 
appropriateness of compensation in specified cases of extraordinary hardship.  Under the 19 
CRFWLSA, Reclamation constructed and maintains drainage works and “controls” the 20 
river by modifying the channel where and when appropriate to provide flood protection 21 
and regulate the river.  Under the CRFPA, a protective floodway was established to 22 
accommodate 100-year flood flows or 40,000 cfs, whichever is greater.  Reclamation has 23 
discretion as to which specific actions it takes to protect property and persons in the 24 
floodway for flood protection and river regulation and when and where on the LCR 25 
Reclamation takes those actions to meet nondiscretionary water deliveries.  Reclamation 26 
also operates and maintains pursuant to applicable laws and regulations power generation 27 
facilities on the lower Colorado River, such as Hoover, Davis, and Parker Power Plants.  28 
Table 2-27 lists the discretionary/nondiscretionary actions for Reclamation’s OM&R and 29 
river management actions. 30 
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Table 2-27.  Reclamation Operation and Maintenance and River Management Actions 1 

Nondiscretionary Action Discretionary Action 

Nondiscretionary Action 
Related to Non-Federal 
Action 

Operate, maintain, and 
control river in Arizona, 
California, and Nevada 

Construct, maintain, and 
improve drainage works for 
water projects 

Maintain floodway to 
accommodate flood flows 
for 100-year event or 
40,000 cubic feet per 
second, whichever is 
greater 

Measure diversions and 
return flows to and from 
the mainstem of the 
Colorado River 

Wash fan removal 

Protected bankline location and maintenance 

Maintenance and replacement of power plant facilities 

Levee location and maintenance 

Sediment dredging upstream of principal canal 
diversions and disposal sites 

Jetty and training structure location and maintenance 

Haul roads (380 miles) and riprap storage location and 
maintenance; location of three future stock piles 

Maintenance of Yuma area drainage wells and 
conveyance facilities including maintenance and access 
roads 

Maintenance of open channel drains and outfall 
channels 

Maintenance and replacement of gauging stations (14), 
survey line markers, and boat ramps (5) 

Vegetation management in channels, around structures, 
and along roads 

Maintenance of facilities to provide flood flow capacity 

Maintenance of settling basins to remove sediment and 
maintain flows; four principal basins 

Backwater maintenance 

Administration of 
contracts for water district 
operation and 
maintenance of Federally 
owned facilities 

 2 

The Rivers and Harbors Act of August 30, 1935 (49 Stat. 1028, 1039), authorized the 3 
United States to construct, operate, and maintain Parker Dam and appurtenant structures, 4 
canals, and incidental works necessary for that project.  Davis Dam was originally 5 
authorized by the Secretary in a finding of feasibility on April 26, 1941, under the 6 
authority of the 1939 Act, which, among other things, authorized the United States to 7 
enter into contracts for repayment of construction charges and payment of OM&R 8 
charges.  The 1944 Water Treaty obligated the United States to construct Davis Dam at 9 
its own expense within 5 years from the date (November 8, 1944) the treaty became 10 
effective.  Section 301(a) of the CRBPA (82 Stat. 885) authorized the United States to 11 
construct, operate, and maintain the CAP, including a system of conduits, canals, and 12 
pumping plants and related distribution and drainage works.  Reclamation conducts non-13 
flow-related OM&R activities along the Colorado River to carry out the Secretary’s 14 
responsibilities in the construction, operation, and maintenance of facilities pursuant to 15 
these projects. 16 
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Reclamation and the USGS install flow measurement sites as needed to meet the 1 
reporting requirements defined by Article V of the Decree.  The reporting requirements 2 
defined by Article V of the Decree require the quantification and reporting of all 3 
diversions from, and return flows to, the LCR. 4 

Under the authority of the CRFWLSA, Reclamation currently maintains approximately 5 
275 miles of channel, 336 miles of protected banklines, 114 miles of levees, and 6 
associated river control structures, including, but not limited to, 102 jetties, 28 training 7 
structures, access roads, boat ramps, backwater inlets and outlets, diversion structures, 8 
four drainage pump outlet channels (DPOCs), over 80 drainage wells, over 600 9 
observation wells, weirs, siphons, and several drains, including the Yuma Mesa Conduit, 10 
the Main Outlet Drain, the MODE, and the Bypass Drain.  Reclamation also maintains 11 
the 242 Lateral at the SIB, numerous cable way gauges, survey markers, line-of-sight 12 
vegetation clearing for survey lines and access to markers (lines and markers are 13 
approximately 5 feet wide, 5,280 feet long, and, thus, 0.6 acre per site), and other related 14 
monitoring and measuring structures and devices.  Also included here is the authority to 15 
operate and maintain the Senator Wash Dam, dikes, pumping plant, and regulating 16 
reservoir.  Reclamation also is committed to developing and maintaining 42 backwater 17 
inlets and outlets and 53 backwaters.  The location of many of these features and cross-18 
sectional examples of facilities are shown in Drawings 423-303-2750T and 423-303-19 
2750–2769 and figures in Appendix R.  All the above activities are described in detail in 20 
the following sections of this chapter. 21 

Within the LCR MSCP planning area, several federally owned facilities are operated and 22 
maintained by state water districts under contract.  For example, the Bard Water District 23 
maintains the Reservation Main Drain and other irrigation and drainage facilities in the 24 
Reservation Division (Bard and Indian Units of the Yuma Reclamation Project).  The IID 25 
maintains the Imperial Dam, Laguna Dam, Senator Wash, Senator Wash Pumping Plant, 26 
All American Canal seepage interceptor drains, and Araz Drain; the North Gila Irrigation 27 
and Drainage District maintains several drains and wasteways that enter the Colorado 28 
River, irrigation facilities within the floodplain; and the Yuma County Water Users’ 29 
Association maintains irrigation facilities, drains and wasteways in the Yuma Valley, the 30 
California Wasteway off the Yuma Main Canal, the Yuma Main Canal, the Siphon Drop 31 
Power Plant, the Boundary Pumping Plant and several drainage wells located in the 32 
Yuma Valley as well as the salinity control features installed at the SIB.  The CAWCD 33 
operates the CAP and its diversion facility at Lake Havasu.  The Palo Verde Irrigation 34 
District performs the OM&R of the Palo Verde Diversion Dam.  The OM&R performed 35 
by the water districts on federally owned facilities is described in the state covered 36 
actions (see Chapter 3).  The Federally owned facilities maintained by local water 37 
districts are discussed in the major Federal facilities section of this chapter and are 38 
intended, because of Federal ownership, to be included in this assessment as a Federal 39 
covered action. 40 

2.2.3.1 Channel Maintenance 41 

Channel maintenance is defined for the purpose of the LCR MSCP BA as the OM&R 42 
activities that are conducted in accordance with the CRFWLS, as amended, and the 43 
CRFPA, on a recurring basis, as needed, in the LCR from Davis Dam to the SIB.  Some 44 
of the purposes for channel maintenance are to ensure that the flow dynamics are 45 
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maintained in the river; Federal, state, and local facilities and property are protected; 1 
Indian lands are protected; and ecological functions and cultural resources are maintained 2 
and enhanced when opportunities arise.  In general, OM&R activities are performed to 3 
maintain performance of water delivery and diversion facilities; maintain existing river 4 
channel capacity; improve the flow-carrying capacity of the river channel in areas where 5 
increased capacity is needed, when feasible and economical; and maintain or improve 6 
backwaters along the river for which Reclamation is responsible, maintain levees and 7 
levee access roads, and jetties and training structures located along the river from Davis 8 
Dam to the SIB.  Also included are the maintenance of desilting basins located at 9 
Needles, Laguna, and upstream of Morelos Diversion Dam and Laguna and Imperial 10 
Reservoirs which also trap sediment carried by the river.  These activities may include 11 
dredging to remove sediment deposits or to widen and deepen the river channel or 12 
backwater.  Some areas will need work more frequently than others.  In general, recurring 13 
work for channel maintenance has occurred at a frequency varying from 3 years to 14 
30 years or more, depending on the location along the river.  Also, since river systems are 15 
dynamic, the frequency of maintenance for a particular location changes over time. 16 

Efforts to maintain or improve existing channel capacity and protect banklines occur 17 
principally in areas where valuable resources are in danger of being damaged by floods, 18 
such as water diversion facilities, homes, or other private, county, state, Federal, or Tribal 19 
facilities or property. 20 

In the past, portions of the river channel were relocated to improve the hydraulic 21 
efficiency of the river.  The main river channel was relocated at the river reach from 22 
Bullhead City to Topock, the river reach from Palo Verde Oxbow to just upstream of the 23 
Walter’s Camp, and the river reach from about RM 126 to RM 124 near Blythe, 24 
California.  Reclamation has not conducted any maintenance dredging since initial 25 
relocation was completed and does not expect to conduct maintenance dredging in these 26 
areas in the immediate future. 27 

Reclamation has discretion regarding the timing, geographic scope, and location of the 28 
above activities.  The nature and priority of the work will be determined by what is 29 
occurring at the time. 30 

The maintenance of the capacity of the river channel from the NIB to Cocopah Bend 31 
(approximately RMs 23.3–25.6) is important to protect the water diversion function of 32 
Morelos Diversion Dam and to maintain the flow capacity in the river reach from Pilot 33 
Knob to Morelos Diversion Dam for use in flood-routing procedures.  This segment of 34 
the river channel is located west of Yuma, Arizona, near RM 25.6 and upstream of the 35 
NIB.  The location of this reach is identified on Drawing Number 423-303-2904 in 36 
Appendix R. 37 

During the 1993 Gila River flood, considerable sediment was deposited in the Yuma 38 
Division, raising the river channel bottom approximately 5 feet and causing concerns 39 
from Mexico about its ability to continue to divert its treaty water at Morelos Diversion 40 
Dam into its canal system.  In addition, the higher river bottom caused local groundwater 41 
levels to rise, and the flow-carrying capacity of the river channel was severely 42 
compromised.  As a result, the United States agreed to deepen the channel bottom above 43 
the NIB and, on a one-time basis, from the NIB to Morelos Diversion Dam. 44 
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This work improved channel flow capacity, reduced local groundwater levels and ensured 1 
Mexico that it can divert its treaty water at Morelos Diversion Dam.  The deepened 2 
channel also traps sediment being carried by the river before flows enter Mexico.  The 3 
channel deepening was completed in May of 2001, and the future maintenance thereof is 4 
not the responsibility of Reclamation. 5 

In summary, over the next 50 years, Reclamation is seeking coverage for maintenance of 6 
the existing minimum flow capacities of the Colorado River channel (i.e., bank to bank) 7 
and the current estimated levee capacity (i.e., capacity with vegetation that has 8 
established between the levees, not the original design capacity), as summarized in 9 
Table 2-28.  The capacities will be maintained through nine types of maintenance 10 
activities: 11 

 wash fan removal, 12 

 bankline protection, 13 

 levee maintenance, 14 

 settling basins, 15 

 jetties and training structures, 16 

 stockpiles, 17 

 riprap placement and haul roads, 18 

 maintenance at the SIB facilities,  19 

 and access roads for levees, river bank line, canals and drains. 20 

Reclamation’s execution of these activities is discussed below.  With regard to the United 21 
States–Mexico boundary formed by the Colorado River channel near Yuma, Arizona, the 22 
USIBWC is responsible for maintaining the river channel from the NIB to Morelos 23 
Diversion Dam and below the dam to the SIB.  The USIBWC’s maintenance is not 24 
included in the LCR MSCP as a covered action. 25 

Wash Fans 26 

Numerous washes drain directly into the LCR between Davis Dam and Imperial Dam 27 
that are easily identified on USGS quadrangle maps (Drawings 423-303-2750–2769 in 28 
Appendix R).  Storms causing flashfloods in the surrounding watershed send tons of 29 
alluvial material into the river channel, forming wash fans that settle adjacent to or in the 30 
river channel.  These depositions cause hydraulic restrictions, impeded flow, bankline 31 
erosion, and losses of associated riparian habitat.  The wash fans also provide some 32 
habitat.  Reclamation removes or modifies them only when the channel is significantly 33 
restricted or erosion is accelerated, usually using a bulldozer and/or amphibious and land-34 
based heavy equipment during low-water periods. 35 

Removal of wash fans occurs as needed.  No individual wash fan is routinely removed.  36 
The wash fans are not removed until such time as the river flow is forced by the fan into 37 
the opposite bankline, causing erosion, or when the wash fan is constricting the flow and 38 
reducing the channel capacity.  Only enough of the wash fan is removed to stop bankline 39 



Table 2-28.  LCR Channel, Flood, and Levee Capacities (cubic feet per second) Page 1 of 2 

River Maintenance Feature by River Mile 

Estimated River 
Channel Capacity (cfs) 
(July 1999) 

Flow Used to 
Determine Floodway 
Boundary (cfs) 

Estimated 
Levee 
Capacity (cfs) 

Mohave Division Davis Dam (RM 277.7) to 
Piute Wash (RM 255.5) 

30,000 40,000 50,000 

 Piute Wash (RM 255.5) to 
Needles Airport Drain 
(RM 240.8) 

30,000 42,700 70,000 

 Needles Airport Drain 
(RM 240.08) to Sacramento 
Wash (RM 234.0) 

30,000  43,000 70,000 

Topock Division 
(includes Topock 
Gorge, Lake Havasu 
and Parker Dam) 

Sacramento Wash (RM 
234.0) to Osborne Wash 
(RM 179.7) 

30,000 47,100 N/A 

Parker Division Osborne Wash (RM 179.7) 
to Tyson Wash (RM 132.8) 

(Below Parker Dam) 
19,000 

40,000 50,000 

Palo Verde Division Tyson Wash (RM 132.8) to 
La Paz Arroyo (RM 123.0) 

(Below Headgate 
Rock Dam) 
15,000 

42,200 75,000 

 La Paz Arroyo (RM 123.0) 
to Trigo Wash (RM 115.0) 

15,000 42,000 75,000 

 Trigo Wash (RM 115.0) to 
Gould Wash (RM 105.8) 

15,000 42,500 75,000 

Cibola Division Gould Wash (RM 105.8) to 
Paymaster Landing 
(RM 88.4) 

15,000 42,600 80,000 

 Paymaster Landing 
(RM 88.4) to Cibola Lake 
(RM 87.4) 

15,000 43,400 80,000 

 Cibola Lake (RM 87.4) to 
Julian Wash (RM 77.7) 

15,000 43,400 80,000 

Imperial Division Julian Wash (RM 77.7) to 
Gavilan Wash (RM 74.1) 

15,000 43,400 80,000 

 Gavilan Wash (RM 74.1) to 
Yuma Wash (RM 62.5) 

15,000 43,400 80,000 

 Yuma Wash (RM 62.5) to 
Indian Wash (RM 60.3) 

15,000 43,500 80,000 

 Indian Wash (RM 60.3) to 
Martinez Lake (RM 56.3) 

15,000 43,500 80,000 



Table 2-28.  Continued Page 2 of 2

River Maintenance Feature by River Mile 

Estimated River 
Channel Capacity (cfs) 
(July 1999) 

Flow Used to 
Determine Floodway 
Boundary (cfs) 

Estimated 
Levee 
Capacity (cfs) 

Imperial/Laguna 
Divisions, includes 
Imperial & Laguna 
Dams 

Martinez Lake (RM 56.3) to 
Gila River (RM 34.4) 

(Above Imperial Dam)
15,000 

43,500 80,000 

  (Below Laguna Dam) 
11,000 

  

Yuma Division Gila River Confluence 
(RM 34.4) to Pilot Knob 
(RM 25.1) 

9,000 40,000 90,000 

 Pilot Knob (RM 25.1) to 
Morelos Diversion Dam 
(RM 22.1) 

21,000 40,000 90,000 

Limitrophe Morelos Diversion Dam 
(RM 22.1) to SIB (RM 0.0) 

15,000 N/A 90,000 

Notes: 
RM = river mile. 
cfs = cubic feet per second. 
N/A = not applicable. 
SIB = Southerly International Boundary. 
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erosion, restore channel capacity, and improve the efficiency of water moving through 1 
the river.  Depending on site conditions and available space, opportunities to enhance 2 
habitat for covered and other fish and wildlife species will be considered.  These 3 
opportunities include, but are not limited to, maintaining diversity for fish and bird 4 
habitat, including low-velocity and shallow “backwater” areas and associated gravel 5 
substrates, typically on the downstream margins of wash fans.  6 

The number of wash fans requiring removal varies from year to year because it is related 7 
to the number of significant storm events that generate sufficient rainfall and overland 8 
flow conditions to carry sediment to the river from the tributary watershed.  Generally,  9 
2–10 wash fans require removal or modification each year. 10 

The major washes that may develop wash fans requiring modification or removal are 11 
listed in Table 2-29.  Table 2-30 describes historical and projected wash fan removal 12 
activities.  Other smaller washes requiring wash fan modification or removal on an 13 
intermittent basis are shown on Drawings 423-303-2750–2769 in Appendix R and the 14 
referenced USGS quadrangle maps. 15 

Table 2-29.  Major Washes along the LCR 16 

Name State River Mile 
100-Year Tributary Flow 
(cubic feet per second) 

Silver Creek Arizona 270.9 14,400 

Piute Wash California 252.0 24,600 

Needles Airport California 240.0 10,300 

Sacramento Wash Arizona 234.0 27,600 

Osborne Wash Arizona 179.7 14,400 

Vidal Wash California 166.0 18,700 

Big Wash California 152.2 9,900 

Unnamed Wash California 147.0 8,200 

Tyson Wash Arizona 132.0 31,000 

La Paz Arroyo Arizona 130.5 10,800 

Trigo Wash Arizona 115.0 13,700 

Pete’s Wash Arizona 113.5 Not applicable 

Mule Wash Arizona 107.3 Not applicable 

Gould Wash Arizona 106.0  11,300 

Milipitas Wash California 89.5 Not applicable 

Cibola Lake Arizona 87.4  10,300 

Julian Wash California 77.6  10,000 

Gavilan Wash California 74.0  8,700 

Yuma Wash Arizona 62.5  11,200 

Indian Wash Arizona 60.0  13,500 
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Name State River Mile 
100-Year Tributary Flow 
(cubic feet per second) 

Martinez Lake Arizona 56.4 12,600 

Laguna Wash Arizona 44.0 8,400 

Mission Wash California 29.8 Not applicable 

Fortuna Wash Arizona Gila River near confluence Not applicable 
 1 

Table 2-30.  Historical and Projected Wash Fan Removal Activities 2 

Wash Fan Location by 
River Mile 

Estimated Quantity of Material 
Removed (cubic yards) Year Removed 

C235.8 10,000 1989 

C143.3 15,000 1991 

C142.8 2,500 1991 

A105.7 4,000 1994 

A107.4 4,000 1994 

A113.4 2,500 1994 

C91.0 6,000 2002 

C144.0 1,000 1999 

C151.7 4,000 2000 

C247.4 2,000 Future work 

C247.8 2,000 Future work 

C158.2 10,000 Future work 

C166.2 2,500 Future work 

C250.7 Unknown Future work 

Note:  Other wash fans were removed prior to 1989. 
 3 

The rough average volume of material removed is approximately 3,000–16,000 cubic 4 
yards per wash, ranging in area from 1–3 acres.  Exceptional events could result in the 5 
need to remove in excess of 75,000 cubic yards of material from larger wash fans.  The 6 
area of disturbance, including removal and relocation of material, can range from 4 acres 7 
to more than 30 acres annually.  However, in consideration of the environmental benefit 8 
of wash fans for fish and wading and roosting birds, not all of the material from the wash 9 
fans would be removed. 10 

A typical wash fan maintenance undertaking is illustrated in Drawing 423-303-2908 in 11 
Appendix R.  This drawing illustrates that a typical wash fan is excavated only for 12 
purposes of maintaining channel capacity.  The wash fans would not always be excavated 13 
to the original channel bottom.  Whenever possible a portion of the fan to maintain 14 
diversity of habitat for fish, certain birds, and other wildlife would be left in place.  15 
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Impact to the channel habitat is minimized because much of the work is accomplished by 1 
equipment ingressing and egressing from land routes. 2 

The removed material is placed at suitable upland sites adjacent to or near the wash fan 3 
(e.g., along the sides of the wash and other locations where the material will have little 4 
possibility of being returned to the river by flows in the wash).  The disposal sites are 5 
chosen to minimize impacts to habitat to the extent possible. 6 

Protected Bankline Maintenance and Care of Unprotected 7 
Banklines 8 

Reclamation is responsible for maintaining armored or protected banklines on the LCR 9 
from Davis Dam to the NIB (Drawings 423-303-2750–2769 in Appendix R).  Banklines 10 
include both protected and unprotected sections.  Protected banklines are armored with 11 
rock (riprap) (Drawing 423-303-2902 in Appendix R).  Conversely, unprotected 12 
banklines are those that are natural and are not armored with riprap and are subject to 13 
erosion.  During unusually high-flow conditions, large amounts of material can be eroded 14 
from protected banklines as well as unprotected banklines.  Erosion along the protected 15 
banklines can result in mass removal of the rock armoring.  This loss of armoring can 16 
also threaten the integrity of adjoining protected bankline.  There is a tendency for active 17 
erosion to scallop into the bankline beyond its armored protection, resulting in greater 18 
loss of adjacent land and associated riparian vegetation.  Flood protection loss occurs 19 
when there is undercutting and erosion of the levee system.  Reclamation takes 20 
anticipatory action where a flood or sizeable space-building release would cause harm.  21 
Once in a flood or high-release condition for space-building purposes, it is often either 22 
too late to stop the damage or the costs associated with preventing damage end up being 23 
higher than would have been required had the protection been installed prior to a high-24 
flow event.  Reclamation will evaluate the need to perform work on the river in advance 25 
of high-flow events, and, when required, measures will be taken to avoid or minimize 26 
impacts to the environment. 27 

Approximately 336 miles, or 61 percent, of the banklines (both channel sides) from Davis 28 
Dam to the NIB have been previously protected.  This protection represents only the 29 
riverine portions of the river and does not include shorelines along Lake Mohave, Lake 30 
Havasu, or banks adjacent to backwater areas (Drawings 423-303-2750–2769 in 31 
Appendix R).  To maintain the integrity of the existing protected banklines, rock is placed 32 
in areas where pockets or segments have been or are currently eroding.  Banklines are 33 
generally protected with approximately a 10-foot horizontal thickness of clean, graded 34 
rock (riprap).  For the purposes of this LCR MSCP BA, it is assumed that the banklines 35 
are protected with riprap about 10 feet in width.  Using this figure, approximately 36 
407 acres of banklines are currently protected along the LCR. 37 

It is estimated that approximately 60,000 cubic yards of rock are placed on eroding, 38 
previously protected banklines annually.  Rock is obtained from stockpile sites and 39 
transported by truck to the repair site on access roads located along the bankline 40 
(Drawings 423-303-2750–2769 in Appendix R).  Under normal operations, the rock is 41 
then placed by heavy equipment at the site needing repair. 42 
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Unprotected bankline is not riprapped with rock protection unless the bankline is 1 
currently eroding and there is a threat of loss of property, facilities, or habitat.  Stopping 2 
erosion of unprotected bankline with riprap or a river structure, such as a jetty, also 3 
reduces the sediment load carried by the river, reducing the amount of sediment traveling 4 
downstream and forming sandbars, which constricts the river flow, block flow into 5 
backwaters, or fill in backwaters with sediment along the river.  Eventually much of this 6 
sediment moves into downstream settling basins, where it is removed on a routine basis.  7 
Unprotected bankline downstream of riprapped bankline may begin to erode, and large 8 
scallops may form during flood flows.  These areas must be monitored during floods to 9 
determine how much protection is required to prevent erosion. 10 

Levee Maintenance 11 

Levees were constructed in the floodplain of the Colorado River from Davis Dam to the 12 
SIB to manage the floodway and to protect life and property from flooding during 13 
unusually high water conditions, which are usually associated with flood events.  The 14 
levees also were constructed to protect developed lands in the floodplain.  U.S. 15 
Department of Interior policy regarding Floodplain Management and Wetlands 16 
Protection (520 DM 1) requires Reclamation to assess risks and minimize harm to the 17 
floodplain and wetland resources in regards to new or modified Federal construction 18 
projects, while acquiring, managing, or disposing of Federal land or facilities and 19 
administering construction or other programs where Federal grants or other financial 20 
assistance are involved.  For the above types of actions, Reclamation is required to look 21 
for either alternative locations when practicable or ways to reduce harm to the floodplain 22 
resources. 23 

U.S. Department of Interior policy also requires Reclamation to inform private parties 24 
and state and local governments participating in regulatory, financial, and land 25 
transactions of the hazards and impacts of locating structures in floodplains and harming 26 
wetlands.  These processes could include the Clean Water Act 404 permitting process or 27 
the National Flood Insurance Program (NFIP) through which the Federal Emergency 28 
Management Agency (FEMA) allows communities to join the NFIP for the benefit of 29 
getting flood insurance in identified flood-prone areas.  To participate in the NFIP, local 30 
communities must develop local zoning regulations that are acceptable to FEMA and the 31 
NFIP. 32 

The boundaries of the floodway of the LCR were established and are reviewed through 33 
an administrative study process, rather than through legislation, so the boundaries are 34 
based on current scientific information and analysis.  The study process was conducted to 35 
provide extensive local involvement and congressional oversight.  FEMA has 36 
incorporated the CRFPA and its provisions (including the prepared floodway boundaries) 37 
in the NFIP.  For a community to join or to continue to participate in the NFIP, the local 38 
regulations must incorporate the adoption of the Colorado River Floodway.  Local zoning 39 
regulations are the enforcing criteria regarding development in the floodway fringe (i.e., 40 
over bank areas that are wetted during a flooding event at the specified level).  No 41 
development is allowed in the floodway.  The act calls for future 5-year reviews of the 42 
floodway (Floodway Map in Appendix R).  Development of the floodway map was based 43 
on river modeling programs and river cross sections to determine where the boundaries 44 
for a 40,000 cfs flow or a 100-year event, whichever is greater, would be located. 45 
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There are 114 miles of levee in place, which occupy approximately 1,589 acres from 1 
Davis Dam to the SIB (Drawings 423-303-2750–2769 in Appendix R).  Approximately 2 
161 miles, or 59%, of the riverine LCR has no levees.  Approximately 500–10,000 cubic 3 
yards of riprap are used each year during normal river flow conditions to repair the levees 4 
(Drawing 423-303-2903 in Appendix R).  Areas where heavy riprap placement may be 5 
required are those portions of the levee system that are adjacent to river meanders.  6 
During floods, considerable quantities of replacement riprap may be required to maintain 7 
existing protected levees and bankline.  Maximum quantities of replacement riprap 8 
during major flood events may approach 25 million cubic yards of large rock.  The 9 
ultimate amount of protective riprap will be determined by the size and duration of a 10 
flood.  In addition, levee road surfaces are maintained, which involves grading and 11 
resurfacing the roads with gravel.  Brush along the levee roads is routinely cut back to 12 
keep the road surface open for traffic. 13 

Levees upstream of Imperial Dam have been maintained since 1949.  Levees in the 14 
Yuma, Arizona, area have been maintained since the early 1900s.  Levees in the Yuma 15 
area were raised, and additional protection added to them during 1983–1985.  16 
Maintenance of the levee system is performed annually as needed from Davis Dam to the 17 
SIB. 18 

Project design flood flows were used to determine the levee heights and define the 19 
inundated portion of the floodplain.  The existing dams on the LCR, as well as inflow 20 
from tributaries, were considered in these calculations, which produced the project design 21 
flood for each reach of the river and its associated estimated discharge rate.  The flood 22 
estimates used for levee design have a frequency of occurrence greater than once in a 23 
100-year period. 24 

Levee design capacities for each river division are listed in Table 2-31.  Reclamation 25 
expects to maintain the current estimated levee design capacity at a minimum. 26 

Table 2-31.  Levee Design Capacities 27 

Division Capacity (cubic feet per second) 

Mohave below Davis Dam 50,000 

Mohave below Piute Wash 70,000 

Havasu No levee 

Parker 50,000 

Palo Verde 75,000 

Cibola 80,000 

Imperial 80,000 

Laguna No levee 

Yuma above Gila River 103,500 

Yuma below Gila River 140,000 

Limitrophe 140,000 
 28 
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Desilting Basins 1 

Three established settling basins on the LCR facilitate the collection of sediment as it is 2 
transported downstream.  The three established settling basins are Laguna, Imperial, and 3 
Topock.  A settling basin is a relatively wide area in the river channel where the flow of 4 
water slows to allow sediment to fall out of the flowing water and deposit on the channel 5 
bottom.  This deposition of sediment protects inlet and outlet structures at the dams from 6 
sediment inundation and generally improves flow hydraulics in the river. 7 

Settling basins must occasionally be dredged to maintain capacity and effectiveness.  8 
Historical quantities of sediment dredged and removed from these settling basins ranges 9 
from 100,000 to 8 million cubic yards of material.  The amount of sediment that is 10 
deposited in the settling basin depends on flow conditions, flood events, side wash 11 
inflows, regulated flood control releases, and duration of intervals between sediment 12 
removal maintenance operations at each facility.  The physical parameters of the settling 13 
basins are listed in Table 2-32. 14 

Table 2-32.  Existing Settling Basin Dimensions and Estimated Volume 15 

Name 
Length 
(feet) 

Width 
(feet) 

Depth 
(feet) 

Surface 
(acres) 

Volume  
(million cubic yards) 

Disposal Site 
(acres) 

Laguna 5,000 500 25 60 3.0  1,500a, b 

Imperial 3,200 (var.) 500 25 62 2  1,500b 

Topock 29,040 500 25 333 8 400 
a Adjacent to settling basin and Laguna yard (Drawing 423-303-2905). 
b The same 1,500 acres used for both Laguna and Imperial Settling Basins. 
 16 

Laguna Settling Basin 17 
In the 1940s and 1950s large sediment return flows from the AAC desilting works to the 18 
California Sluice Way located downstream of Imperial Dam caused the channel to fill in 19 
along the Laguna, Yuma, and Limitrophe Divisions.  In addition, Mexico expressed 20 
concern about the amount of sediment carried through Morelos Diversion Dam, caused 21 
by the accumulation and transportation of sediment below Laguna Dam.  As a result of 22 
these problems, Laguna Settling Basin and connecting channels were dredged in the 23 
Laguna Division between Imperial Dam and Laguna Dam in the late 1960s to intercept 24 
the incoming sediment and store it until it could be dredged out for disposal on upland 25 
sites. 26 

To handle the sediment inflow to the Laguna Division, a 12-inch hydraulic suction cutter 27 
head-type dredge, the “Gila,” was acquired in 1963 and used to construct a settling basin 28 
450 feet wide, 3,000 feet long, and 24 feet deep in the swamp area between the two dams.  29 
An inlet channel was constructed from the California Sluice Way to the settling basin and 30 
an outlet channel was constructed from the settling basin to the Laguna Diversion Pool. 31 

The Laguna Settling Basin is located at RM 43.2 (Drawing 423-303-2905 in 32 
Appendix R).  Construction was accomplished in 1963–1965.  The Laguna Settling Basin 33 
was extended about 1,000 feet south in 1989 to make up for lost capacity caused by the 34 
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1983 and 1984 Colorado River floods.  The basin was extended by another 1,000 feet in 1 
2004 to improve its efficiency in removing sediment.  Reclamation estimates the Laguna 2 
Settling Basin will require dredging once every 3–5 years and will involve the removal of 3 
1–2 million cubic yards of material for disposal in the designated Laguna disposal site.  4 
The Laguna Settling Basin was extended 1,000 feet to the south in fiscal year (FY) 2004 5 
under compliance separate from the LCR MSCP. 6 

Imperial Settling Basin 7 
The reservoir, which is not designed for regulatory water storage, behind Imperial Dam 8 
traps sediment being carried by Colorado River flows arriving at Imperial Dam and can 9 
be referred to as the Imperial Settling Basin.  This basin is located at RM 49.2 (Drawing 10 
423-303-2905 in Appendix R).  The sediment deposited in the reservoir upstream of 11 
Imperial Dam is removed from approximately the same locations each time the reservoir 12 
is dredged.  The sediment may then be discharged into the California Sluice Way where 13 
sudden large water releases sluice the sediment to the Laguna Settling Basin downstream.  14 
There the material is removed again by a hydraulic suction cutter head-type dredge and 15 
transported to adjacent upland disposal sites by pipeline.  At times, the dredged material 16 
may be transported by pipeline through a series of booster pumps from the Imperial 17 
Settling Basin directly to the upland disposal sites surrounding the Laguna Settling Basin.  18 
To facilitate diversions to the AAC and Gila Gravity Main Canal, sediment must be 19 
removed, when needed, from the basin by dredging.  The frequency may be once every 20 
3–5 years but may be earlier with consecutive flood- and/or storm-related flows.  21 
Dredging above Imperial Dam normally lasts for 6–8 months. 22 

Topock Settling Basin 23 
The Topock Settling Basin is located at RM 240 (Drawing 423-303-2907 in 24 
Appendix R).  It was constructed in the 1950s to trap and remove sediment before it 25 
reached Topock Gorge, thus preventing the buildup of sediment in the river channel, 26 
which had caused flooding in the past in the area of Needles, California.  A hydraulic 27 
suction cutter head-type dredge is used to remove material from the basin and discharge 28 
the material through a pipeline to adjacent upland disposal sites.  Normally, dredging is 29 
performed in the Topock Settling Basin approximately every 10–20 years, and a typical 30 
dredging activity lasts 12–24 months. 31 

Jetties and Training Structures 32 

Jetties and training structures have been constructed along the LCR to protect particular 33 
areas of banklines and levees from erosion.  Reclamation has constructed and maintains 34 
102 jetties and 28 training structures (Drawings 423-303-2750–2769 in Appendix R).  35 
These structures also protect lands adjacent to the river from floods.  Historically, these 36 
structures have been constructed with various sizes of rock.  They have been constructed 37 
and maintained in all reaches of the river.  Tables 2-33 and 2-34 describe these features.  38 
After construction, sand tends to fill in behind the structure, creating sand bars along the 39 
jetties and small backwaters behind the training structures. 40 
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Table 2-33.  Existing Jetties 1 

Maintenance 
Division 

Number of 
Jetties 

Total Length of 
Jetties (feet) 

Total Acres of Jetties 
(approximate) 

Mohave Valley 76 8,382 15.4 

Parker 7 1,563 2.9 

Palo Verde 2 697 1.3 

Cibola 12 2,087 3.8 

Yuma 2 300 0.56 

Limitrophe 3 80 0.50 

Total 102 13,109 24.46 
 2 

Table 2-34.  Existing Training Structures 3 

Maintenance 
Division 

Number of 
Structures 

Total Length (feet) 
of Structures 

Total Acres of Structures 
(approximate) 

Mohave Valley 4 20,704 38.1 

Parker 13 12,498 23.9 

Palo Verde 3 4,764 8.7 

Cibola 3 3,133 5.8 

Yuma 2 8,000 14.7 

Limitrophe 0 0 0 

Total 25 49,099 91.2 
 4 

Reclamation is responsible for the maintenance of jetties and training structures in the 5 
LCR.  Maintenance activities consist of placing additional riprap at damaged areas and 6 
removing sediment affecting the performance of the structures or the backwaters behind 7 
the structures (Drawing 423-303-2902 in Appendix R).  Sediment removal helps maintain 8 
the associated fish and wildlife benefits in the backwaters created by the structures; the 9 
continuous build up of sediment can physically change backwaters from aquatic to marsh 10 
and eventually terrestrial habitat.  The typical jetty is approximately 150 feet long and 11 
80–180 feet wide at the base and occupies approximately 0.3–0.6 acre.  Training 12 
structures are typically 2,800 feet long and 80 feet wide and occupies approximately  13 
5.2–11.6 acres. 14 

Jetties, when used appropriately, can generally be constructed for less cost than 15 
riprapping eroding bankline.  They are also hydraulically efficient and often less costly to 16 
maintain than riprapped bankline.  Construction of jetties can also be done with less 17 
impact to aquatic and riparian habitat.  However, if misplaced, jetties can kick river flows 18 
over to the opposite bankline, which often results in erosion of the bankline. 19 
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Maintenance activities associated with the jetties and training structures include repair of 1 
damaged areas to prevent erosion.  During periods of high flows, considerable damage 2 
can result, necessitating immediate replacement of the eroded materials with riprap.  3 
Rock for riprap is obtained from nearby stockpile sites and hauled to the eroding area by 4 
truck.  The repair is made by using land-based equipment.  Continuous repairs may be 5 
needed during a normal year, requiring approximately 1–15 tons per linear foot of rock 6 
deposited to a width of approximately 10 feet horizontally.  It is estimated that 7 
approximately 500–10,000 cubic yards of riprap is needed on an annual basis during 8 
routine maintenance activities.  During flood events, the amount of riprap required for 9 
structure protection increases dramatically and could range from 150,000 to 10 
500,000 cubic yards per year or more. 11 

Vegetation growing on jetties or training structures is generally left undisturbed.  12 
Vegetation will be removed only if it will impact access to the structure.  Small quantities 13 
are removed for access purposes each year. 14 

Stockpiles 15 

Rock is hauled from quarries to stockpile sites by truck on approximately 380 miles of 16 
roads.  There are currently 56 stockpile sites within the historical floodplain that require 17 
replenishment every 1–15 years.  Table 2-35 lists the stockpile sites along the LCR.  The 18 
locations of many stockpiles are shown in Drawings 423-303-2750–2769 in Appendix R.  19 
These stockpile sites total approximately 818 acres of area along the river. 20 

Table 2-35.  Existing Stockpile Sites by Division and Haul Roads, with Associated 21 
Bankline and Levee Roads 22 

Feature Length (miles) Acres Number of Sites 

Roads 380 46 Not applicable 

Mohave Valley Not applicable 220 16 

Topock Gorge Not applicable 0 0 

Havasu Not applicable 0 0 

Parker Not applicable 61 8 

Palo Verde Not applicable 148 8 

Cibola Not applicable 224 11 

Imperial Not applicable 0 0 

Laguna Not applicable 26 1 

Yuma Not applicable 85 5 

Limitrophe Not applicable 19 3 

Gila River Not applicable 35 4 

Totals 380 miles of roads 864 56 
 23 



  Description of Federal Actions (Covered Actions)

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
2-50 

December 2004

J&S 00450.00

 

Riprap Placement and Haul Roads 1 

Rock to be used for riprap to protect banklines, river structures, or levees is normally 2 
hauled from stockpiles strategically placed to allow easy access and reduce haul distances 3 
to areas that may require maintenance or protection in the future.  Riprap for the 4 
stockpiles is hauled from quarries located nearby.  Access roads are watered during 5 
riprap-hauling operations to minimize dust. 6 

Reclamation maintains several roads to allow hauling of rock to or from stockpiles.  7 
Existing roads are used to the extent possible to allow access to new stockpiles.  8 
Maintenance activities include trimming brush lining the roadway, grading and graveling 9 
road surfaces, and watering road surfaces to minimize dust in the air. 10 

Riprap placement for river maintenance is accomplished by using large trucks and heavy 11 
equipment, such as bulldozers or front end loaders.  Riprap is normally placed by 12 
dumping the rock over the edge of the river bankline or facility that is eroding.  In areas 13 
where extensive damage is occurring to a river control structure, bankline, or levee, the 14 
riprap may be dumped directly in the damaged or threatened section.  Historically, 15 
approximately 90,000 cubic yards of riprap have been used on an annual basis to 16 
maintain training structures, levees, and banklines.  Up to 20,000 cubic yards of gravel 17 
for road surfaces is applied each year (Drawings 423-303-2902 and 2903 in Appendix R).  18 
During flood events, surplus or space-building releases, or other conditions that change 19 
either the channel configuration or river flow rates, the amount of riprap used for 20 
maintenance of river facilities could be considerably higher. 21 

2.2.3.2 Major Federal Facilities and Miscellaneous 22 
Operation, Maintenance, and Replacement 23 

Numerous features have been constructed in the LCR floodplain.  These features include, 24 
for example, the DPOCs, the Yuma Mesa Conduit, the MOD, the MODE, the US Bypass 25 
Drain, Yuma area drainage wells located in the South Gila Valley and the Yuma Valley 26 
irrigation facilities located in the Reservation Division, the South and North Gila Valleys, 27 
and the Yuma Valley, the Araz Drain, the Reservation Main Drain, North Gila Irrigation 28 
and Drainage District drains and wasteways, Yuma County Water Users’ Association 29 
drains and wasteways, weirs, siphons, boat ramps, California Wasteway, and numerous 30 
cable way gauges, survey markers, and other related monitoring and measuring structures 31 
and devices.  Table 2-36 lists specific features and their location on the river.  The nature 32 
of maintenance activities for these features depends on the feature’s characteristics and 33 
functions. 34 

For example, Reclamation administers contracts for the OM&R of certain Federal 35 
facilities (title held by the United States).  Some major Federal diversion and power 36 
generation facilities on the LCR include the CAP at Lake Havasu, Palo Verde Diversion 37 
Dam, Imperial, Laguna, and Senator Wash Dams, the Senator Wash Pumping Plant, the 38 
Siphon Drop Powerplant, and irrigation and drainage facilities located in the Yuma 39 
Valley, the South Gila Valley, the North Gila Valley, and the Reservation Division.  40 
Maintenance activities may include road maintenance, structural and mechanical repairs, 41 
lubrication and cleaning of equipment, painting of facilities, and weed control.  Typically, 42 



Table 2-36.  Major River Features Requiring Maintenance Page 1 of 2 

Feature River Mile Feature River Mile Feature River Mile 

Hoover Dam—F 342.1 Outlet to Riveria 
Backwater—F 

C119.8 Inlet to Mittry Lake 
Canal—FD 

A49.3 

Hoover Powerplant—F 342.1 Outlet of A-7 
Backwater—F 

A118.7 Inlet to Mittry Lake—F A47.9 

Hoover Dam Gaging 
Station—F 

342.2 Inlet to C-5 
Backwater—F 

C118.2 Inlet to Laguna Settling 
Basin—F 

C47.4 

Davis Dam—F 277.7 Outlet of C-5 
Backwater—F 

C117.4 Outlet of Laguna Settling 
Basin—F 

C45.5 

Davis Powerplant—F 277.7 Inlet to A-10 
Backwater—F 

A115.1 Laguna Settling Basin 
Weir—F 

C44.4 

Davis Dam Boat 
Launch—F 

N277.5 Inlet to C-8 
Backwater—F 

C114.4 Outlet of Mittry Lake—F A43.3 

Davis Dam Gaging 
Station—F 

275.1 Outlet of C-8 
Backwater—F 

C113.7 Laguna Dam—FD A43.2 

Big Bend Gaging 
Station—F 

264.6 Outlet of A-10 
Backwater—F 

A113.6 Laguna Reservoir—F A43.2 

Inlet to Topock Marsh—
F 

246 Inlet to C-10 
Backwater—F 

C109.9 Laguna Gaging Station—
F 

41.7 

Needles Desilting 
Basin—F 

244–235 Outlet of C-10 
Backwater—F 

C109.2 North Gila Drains, 
Wasteways and Irrigation 
fac.—FD 

40.0–34.0 

Inlet to Needles Yard—F C244.3 Taylor Ferry Gaging 
Station—F 

106.6 Bruce Church Boat 
Launch—FD 

A37.3 

Needles Gaging 
Station—F 

243.6 Inlet to Old Cibola 
Yard—F 

C104.0 Outlet of DPOC No. 1 A34.2 

Outlet of Topock South 
Dike—F 

A234.6 Oxbow Inlet—F C102.0 MODE I—F A34.2 

Topock Gaging 
Station—F 

230.9 Oxbow Outlet and 
Boat Ramp—F 

C99.8 Outlet of 4E Drain—F A33.2 

Central Arizona Project 
Diversion Facility—PF 

A194.0 Walter’s Camp 
Channel—F 

C88.3 Inlet to Prison Hill 
Siphon—F 

A30.6 

Parker Dam—F 192.3 Cibola Gaging 
Station—F 

87.2 Outlet of Prison Hill 
Siphon—F 

A30.1 

Parker Powerplant—F 192.3 Inlet to Ferguson 
Lake—F 

C57.6 Reservation Drains, 
irrigation facilities and 
California Wasteway—
FD 

C-29, C30 

Parker Gaging Station—
F 

191.8 Face Lake—F A56.4 12th Avenue Check 
Structure—F 

A29.5 

Levee System Parker to 
Cibola 

192-80 Inlet to Fisher’s 
Landing—F 

A56.4 Yuma Gaging Station—F 28.7 
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Feature River Mile Feature River Mile Feature River Mile 

Inlet to No Name Lake—
F 

A155.7 Fence Lake—PF A56.0 Outlet of Yuma Mesa 
Conduit—F 

A28.0 

Outlet of No Name 
Lake—F 

A154.4 Inlet to Martinez 
Lake—F 

A56.0 Araz Drain—FD C25.6 

Water Wheel Gaging 
Station—F 

151.9 Entrance to California 
Channel—F 

C54.0 MOD-F From A35  
Eastward 

Inlet to West Channel—
F 

C146.5 Entrance to Crappie’s 
Hole—F 

C53.5 MODE–F A22-A35 

North Inlet to East 
Channel—F 

C145.6 Senator Wash Drain—
FD 

C51.2 MODE II Discharge—F A23.9 

Outlet of East Channel 
(Aha Quin)—PF 

C144.5  Inlet to Senator 
Wash—FD 

C51.2 MODE II Boat Ramp—F A23.7 

South Inlet to East 
Channel 
(Aha Quin)—PF 

C144.5  Senator Wash Dam 
and Dikes—FD 

C51.2 NIB Gaging Station and 
Rockwood weir—F 

A23.1 

Outlet of West Channel  
(Aha Quin)—PF 

C143.4  Senator Wash 
Pumping Plant—FD 

C51.2 Siphon Drop 
Powerplant—FD 

Discharge 
to Yuma 
Main Canal 
upstream of 
C-29 

Palo Verde Diversion 
Dam—FD 

133.8 Middle Pond Senator 
Wash—FD 

C51.2 MODE III Discharge—F A22.0 

Palo Verde Gaging 
Station—FD 

133.7 Backwaters upstream 
of Imperial Dam 

49-52 U.S. Bypass Drain—F A22.0–0 

Inlet to Riveria 
Recreation Vehicle 
Park—PF 

C121.2 Imperial Reservoir 
Desitling Basin  

49-50 Yuma Area Levee System 0.0-43 and 
A35 
Eastward 
along Gila 
River 

Inlet to A-7 Backwater—
F 

C120.6 Imperial Dam—FD C50.2 South Gila DPOC’s and 
drainage wells—F, 
South Gila Irrigation 
Facilities—FD 

A34-A36 

Inlet to Riveria 
Backwater—PF 

C120.2 Imperial Dam Gaging 
Station—F 

C49.5 Yum Valley Drainage 
wells and drainage and 
irrigation facilities—FD 

A0-A29 

Notes: 
F = federally operated and maintained facility. 
FD = federal facilities that are operated and maintained by an irrigation district or other nonfederal entity. 
MODE = Main Outlet Drain Extension. 
PF = nonfederal facilities maintained by federal entities on a cost share basis.  See text for typical maintenance 

performed at these facilities.  See also nonfederal covered action descriptions with respect to FD facilities. 
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Reclamation oversees the OM&R of these facilities by reviewing maintenance plans and 1 
budgets, performing periodic inspections, and inspecting maintenance activities 2 
performed by the district operator.  In exigent circumstances, Reclamation is authorized 3 
to perform any necessary repairs at district expense. 4 

Additionally, there are four DPOCs that total approximately 14 miles in length (70 feet 5 
wide) and occupy approximately 122 acres.  Drains and siphons total 5,500 feet (60 feet 6 
wide) and 7.5 acres.  Generally, new vegetation along the drains and at the siphon inlets 7 
and outlets is removed annually to protect the integrity of the facility.  The Yuma Mesa 8 
Conduit in the Yuma Valley is about 7.5 miles long (about 50 feet wide) and totals 9 
approximately 4.5 acres.  Periodic maintenance of the outlet of the conduit is normally 10 
performed about every 5 years to remove brush and add rock to stabilize the banklines by 11 
the outlet structure.  There are five boat ramps totaling approximately 3.5 acres.  New 12 
vegetation growing on boat ramps is generally removed each year, and old vegetation is 13 
trimmed back every 1–2 years.  There are 42 backwater inlets and outlets (most are for 14 
flows from the river, some are for marina access also) with a total maintenance area of 15 
approximately 40 acres.  Maintenance of these backwaters is done periodically based on 16 
need and availability of cost sharing funds.  At times, line-of-sight survey transects are 17 
needed, which can be 5,280 feet long and 5 feet wide and cover 0.6 acre at any one time.  18 
Minor brush clearing for line-of-sight surveys occurs about 50 times a year.  The brush is 19 
normally not destroyed but is cut back or crushed, to allow line-of-sight vision, and left to 20 
grow.  Approximately 1–2 miles of brush at a width of about 5–10 feet may be cleared 21 
for line-of-sight surveys each year. 22 

There are 15 major gauging stations along the river.  They must be maintained to 23 
facilitate river operations and data collection essential to understanding current river 24 
conditions and maintaining current and accurate databases.  Each gauging station has a 25 
maintenance radius of 5–10 feet around cable support towers.  Maintenance functions 26 
include clearing of vegetation around the facilities and along access roads, re-27 
establishment of benchmarks, removal of sediment deposited near and around the facility, 28 
replacement or repair of the facility, placement or replacement of riprap, re-contouring of 29 
gradients, grading and graveling of access roads, and other facility-related actions, such 30 
as painting or replacement of metal works or cable.  In general, some removal of new 31 
vegetation growth around each gauging station and along access roads is performed each 32 
year.  Some cutting back of old vegetation may be required to maintain access to the 33 
facilities.  Other maintenance activities are performed periodically as needed. 34 

Survey markers are usually maintained as needed.  This work consists mostly of clearing 35 
brush within a 10-foot radius of the markers to maintain access to them.  This work is 36 
conducted about every 2–3 years for the most-used survey markers. 37 

Weirs may be made of steel, concrete, or rock.  They are normally used to either improve 38 
flow measurements at gauging stations or to create backwaters where sediment control 39 
may be needed.  Weir maintenance is done on an as-needed basis and may include 40 
replacement of rock or repair or replacement of steel or concrete.  Brush removal around 41 
the ends of the weirs is normally performed to allow access to them.  Brush removal is 42 
normally performed every 1–2 years. 43 

Specific types of maintenance activities for miscellaneous facilities include clearing 44 
brush (normally new saltcedar or phragmites), cleaning canals or drains, grading and 45 
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graveling access roads and boat ramps, removing sediment from backwater inlets and 1 
outlets, and repairing structures, including replacement or repair of concrete or metal 2 
works and or painting of metal works.  Most of the work is done periodically as needed, 3 
but clearing of brush is generally done annually. 4 

Reclamation and the USGS install flow measurement sites as needed to meet the 5 
reporting requirements defined by Article V of Decree.  The reporting requirements 6 
defined by Article V of that Decree require the quantification and reporting of all 7 
diversions from and return flows to the LCR. 8 

Reclamation operates and maintains drainage wells located in the Yuma Valley, the 9 
South Gila Valley, and on the Yuma Mesa.  Ongoing operations are done principally to 10 
maintain acceptable groundwater levels in the Yuma area and to provide return flow 11 
credits to the State of Arizona.  Typically, maintenance activities include blading access 12 
roads to the wells, weed control around the wells and along the access roads, and repairs 13 
to or replacement of pumps or wells.  Painting of structures and above ground piping is 14 
an ongoing yearly project.  Reclamation specifically operates and maintains about 15 
60 drainage wells.  Other agencies operate and maintain about 24 additional drainage 16 
wells owned by Reclamation.  The Yuma County Water Users’ Association owns and 17 
maintains about 6 drainage wells, whose operation is coordinated with Reclamation’s 18 
drainage well operations.  See Appendix J for additional information about drainage 19 
facilities.  20 

Under the direction of the Yuma Area Water Resource Management Group (YAWRMG), 21 
a project to achieve better control of groundwater levels in the Yuma area (specifically 22 
the Yuma Valley) has been implemented.  The project includes upgrading existing 23 
drainage wells, installation of new drainage wells, operation of existing drainage wells 24 
for a larger portion of the year and installation of additional groundwater monitoring 25 
wells parallel to and within the Limitrophe division.  Drainage pumping has been 26 
increased by approximately 12,000 afy and may be increased up to 23,000 afy beginning 27 
in 2005 to achieve acceptable groundwater levels in the Yuma Valley.  A Categorical 28 
Exclusion covered environmental compliance for the construction and operation of this 29 
project.  Maintenance of these wells is included in the LCR MSCP. 30 

Maintenance Activities at the Southerly International Boundary 31 

Reclamation maintains the 242 Well Field and Lateral, which is located in the Five-Mile 32 
Zone near the SIB.  Maintenance activities include weed control, cleaning the lateral, 33 
grading and graveling access roads, repairing motors and pumps, repairing or replacing 34 
fence, repairing electrical equipment, and painting pipelines, motors, and buildings. 35 

Reclamation constructed a diversion canal from the Boundary Pumping Plant in the 36 
Yuma Valley west to the Bypass Drain in 2002.  The terminus of this canal will include a 37 
bifurcation structure that will allow the diverted Yuma Valley drainage water to be 38 
discharged into either the Bypass Drain or the Colorado River channel.  This channel is 39 
approximately 3 miles long and covers approximately 15 acres. 40 

Highly saline flows arriving at the Boundary Pumping Plant can be discharged to the 41 
diversion canal by Reclamation when salinity levels in the water to be delivered to 42 
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Mexico at the SIB are too high.  Flows in excess of the capacity of Mexico’s Sanchez 1 
Mejorada Canal can also be diverted to this canal to prevent localized flooding.  Future 2 
maintenance activities will include grading and graveling access roads, cleaning the 3 
diversion canal, replacing or repairing concrete, controlling weeds, repairing electrical 4 
equipment, and repairing, replacing, and/or painting metal works.  Normal maintenance 5 
will not affect areas that have not been previously disturbed and will include control of 6 
new vegetation and repair of facilities, which will not affect the environment.  7 
Compliance for construction of these facilities has been completed and the maintenance 8 
work is included here to cover future operation and maintenance of these facilities.  A 9 
map of these areas is included in Appendix R. 10 

In addition, the Yuma County Water Users’ Association will continue to perform 11 
maintenance on its canals, drains, wells, access roads, and bridges in the Yuma Valley, as 12 
it has done in the past.  This work includes blading and grading roads, cleaning banklines 13 
and drain inverts, repairing lining and concrete structures, painting facilities, and 14 
repairing electrical equipment.  Other water districts in the Yuma area in the floodplain 15 
will be performing similar maintenance work on their facilities. 16 

2.2.3.3 Backwater Maintenance 17 

Reclamation’s OM&R program along the historical floodplain includes the maintenance 18 
of backwater areas created by various features associated with river management 19 
(Appendix R).  Some of these backwater areas were formed when they were cut off from 20 
the main channel-by-channel relocation, training structures, jetties, or related features.  21 
Others were created to satisfy a mitigation commitment to enhance resource values by 22 
constructing these structures.  Other backwaters exist as a natural part of the river 23 
ecosystem.  The number of backwaters for which Reclamation has a maintenance and/or 24 
mitigation responsibility as a result of channel improvement actions is listed by divisions 25 
in Table 2-37.  The backwaters listed by division in Table 2-37 include backwaters for 26 
which Reclamation has no responsibility for mitigation, backwaters for which 27 
Reclamation has some maintenance responsibilities, and backwaters that have been or are 28 
planned to be improved (with cost sharing) in the future.  Complete descriptions of all the 29 
backwaters for which Reclamation has maintenance/mitigation responsibility are 30 
provided in the report titled Colorado River Backwater Summary 1999, Volumes 1 and 2 31 
and subsequent revisions, copies of which are maintained by Reclamation’s Yuma Area 32 
Office or Lower Colorado Regional Office.  Backwater maintenance is discussed below 33 
for each maintenance division. 34 
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Table 2-37.  Backwaters for which the Bureau of Reclamation has Mitigation and 1 
Maintenance Commitments 2 

Division 
Total 

Backwaters 
Mitigation 

Commitment 
Maintenance 
Commitment 

Mohave Division 36 0 3 

Topock Gorge and 
Havasu Division 

100+ 0 0 

Parker Division 40 15 16 

Palo Verde Division 28 6 7 

Cibola Division 19 4 1 

Imperial Division 181 0 32 

Laguna Division 7+ 1 1 

Yuma Division 13+ 3 3 

Limitrophe Division 3+ 2 2 

Total 427+ 31 65 
 3 

Typically, backwaters subject to fluctuating water levels and sediment deposition 4 
decrease in surface area and depth over time.  Without proper maintenance, after long 5 
periods of time or major flooding events, backwaters can become silted in, colonized by 6 
vegetation, and decline in value as an aquatic system.  The longevity of a given 7 
backwater is expected to be approximately 20 years, depending on the frequency of large 8 
flood events.  Sedimentation and the vegetation it supports can cut backwaters off from 9 
the river, thereby restricting incidents of water circulation and exchange by river flows.  10 
Permeable structures and culverts used to allow water to enter or leave a backwater are 11 
beneficial, but they require periodic maintenance to ensure they are working properly.  12 
Reclamation has a program to review these structures annually.  Facilities found to be in 13 
need of work are noted, and required work is scheduled for implementation in the near 14 
future. 15 

Backwater maintenance includes dredging.  Historically, the amount of material dredged 16 
from each backwater varied from approximately 100,000 to 500,000 cubic yards after a 17 
flood event.  It takes 6 months to 1 year to dredge a backwater; for the purpose of the 18 
LCR MSCP BA, Reclamation expects to dredge up to three backwaters each year.  19 
Material removed from the backwaters is normally placed in upland disposal sites 20 
adjacent to or near the backwater, where disposal would cause the least possible 21 
environmental impacts.  Where allowed, sediment has also been discharged back into the 22 
main river channel.  Permits to discharge sediment back into the river must be obtained 23 
from the appropriate Arizona and California agencies. 24 
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Mohave Division 1 

The Mohave Division is located on the reach of the Colorado River from Davis Dam to 2 
Topock, Arizona.  There are no backwater areas in the Mohave Division for which 3 
Reclamation has a continuing mitigation responsibility, but there are three backwaters in 4 
which Reclamation has some degree of maintenance responsibility, such as inlet 5 
channels.  Beal Slough, south of Needles, California, was mitigation for work in the 6 
Mohave Division and was dredged in the late 1970s.  It is managed by the BLM and the 7 
California Department of Fish and Game (CDFG). 8 

Laughlin Lagoon was created in 1969 as a result of the construction of a training 9 
structure at the Big Bend area of the Colorado River, a few miles south of Laughlin, 10 
Nevada.  The structure was placed at this location to avoid changing the channel in the 11 
vicinity of the Big Bend any more than was absolutely necessary to obtain river and bank 12 
stabilization.  Once the training structure was completed, the lagoon formed behind the 13 
structure.  The Colorado River flood of 1983 caused sediment to be deposited in the 14 
Lagoon and deepened the river channel by the lagoon, causing the water remaining in the 15 
Lagoon to become shallow.  Reclamation has no future requirements to maintain 16 
Laughlin Lagoon.  However, Reclamation will continue to maintain the installed training 17 
structure and culverts for the purpose of supplying fresh water to the lagoon.  18 
Reclamation has no further obligation to perform maintenance in the lagoon itself. 19 

The USFWS has the responsibility for the OM&R of Topock Marsh.  However, 20 
Reclamation maintains the inflow and outflow structures, the outlet dike, and inflow and 21 
outflow channels for Topock Marsh.  When necessary, maintenance consists of repairing 22 
or replacing structures, grading of the road over the outlet dike, some weed control, and 23 
cleaning of the inlet and outlet channels with a hydraulic suction cutter head-type dredge 24 
or other equipment that can accomplish the same end.  Dredging work at Topock is 25 
performed approximately every 10–20 years, while some of the other minor maintenance 26 
work is performed annually.  Table 2-38 below shows backwater mitigation and 27 
maintenance responsibilities in the Mohave Division. 28 
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Table 2-38.  Backwater and Structure Maintenance Commitments—Mohave Division 1 

Backwater or 
Structure River Mile 

Year 
Completed Last Maintained Mitigation/Maintenance Commitment 

Laughlin Lagoon N268.9–
267.65 

1969 2000 Bureau of Reclamation (Reclamation) 
maintains training structure, culverts, 
and circulation channel  

Boy Scout Camp  N266.3 1969 1991 
training structure 

Reclamation maintains training 
structure 

Unnamed A263.1–
261.6 

1969 1989 
bankline  

Reclamation maintains bankline 

Fort Mohave A261.5 1960 1995 
bankline 

Reclamation maintains bankline 

Potholes C251.8 1960 1995 
bankline 

Reclamation maintains bankline 

Needles Lagoon C246.4 1964 1989 
bankline  

Reclamation maintains bankline; City 
of Needles maintains backwater 

Needles Marina C245.7 1960 1989 
training structure 

Reclamation maintains training 
structure; City of Needles maintains 
backwater and entrance 

Jack Smith City 
Park 

C244.5 1951 1989 
training structure 

Reclamation maintains training 
structure; City of Needles maintains 
backwater 

Topock Marsh A244.4–
A234.6 

1951 1988 
outlet works 

U.S. Fish and Wildlife Service 
maintains inlet outside the levee; 
Reclamation maintains banklines, 
jetties, south dike structure, and outlet 
channel; Bureau of Sport Fisheries and 
Wildlife maintains backwater 

Icehouse Bay C240.6 1961 1991 
training structure 

Reclamation maintains training 
structure; no responsibility for 
backwater 

Beal Slough C238.3–C 
237.8 

1951 1996 
training structure 
Scheduled for 
work again in 2001 

Reclamation maintains training 
structure and inlet and outlet channels; 
California Department of Fish and 
Game and Bureau of Land 
Management maintain backwater. 

Park Moabi and 
County Park 

C236.1–
234.9 

1951 1996 
training structure 
and backwater  

Reclamation maintains training 
structure; San Bernardino County 
Department of Parks and Recreation 
maintains backwater 

 2 
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Parker Division 1 

The Parker Division begins at Headgate Rock Dam and extends down the river for 2 
approximately 33 miles to the Palo Verde Diversion Dam.  Reclamation backwater 3 
mitigation responsibilities for this division are summarized in Table 2-39.  No Name 4 
Lake and Aha Quin are mitigation for the Parker II Channel Modification Project and are 5 
located south of Parker, Arizona, and north of Blythe, California.  Ahakhav is located 6 
below Parker, Arizona, and is part of the Deer Island Complex, which is also mitigation 7 
for the Parker II Channel Modification project, as well as the referenced unnamed 8 
backwaters. 9 

Table 2-39.  Backwater and Structure Maintenance or Mitigation Commitments—Parker Division 10 

Backwater or 
Structure River Mile 

Year 
Completed 

Last 
Maintained Mitigation/Maintenance Commitment 

Ahakhav A172.8 1966 1999 Training structure completed in 1966; 
backwater restored in 1999; Colorado River 
Indian Tribes responsible for backwater 

Deer Island and 
adjacent 
backwaters 
(100 acres)  

A171.90–160.5 1966 1986 Completed in 1967; Bureau of Reclamation 
(Reclamation) maintains training structure 
and backwater 

Backwaters A169.1, A168.8, 
A168.1, A167.4, 
C167.1, A166.6, 
C166.5 

1966 Not 
applicable 

Reclamation maintains the training 
structure and backwater for each site 

Unnamed 
backwater at 
training structure 

A159.65–159.6 1995 1995 Reclamation maintains training structure; 
maintenance requirements for backwater to 
be developed by special subcommittee on 
the backwaters (Colorado River 
Management Work Group) 

Unnamed 
backwater at 
training structure 

C157.6–157.4 1995 1995 Reclamation maintains training structure 
and backwater 

No Name Lake A155.6–154.4 1995 1996 Reclamation maintains training structure 
and backwater 

Unnamed 
backwater at 
training structure 

A145.2–144.75 1993 1993 Reclamation maintains training structure 
and backwater 

Aha Quin C143.6–143.3 1992 2000 Reclamation maintains training structure 
and East/West Channel; when Desert Trust 
completes housing development, it will 
have operation and maintenance of the 
West Channel 

Rancho Not So 
Grande 

C140.8–140.0 1992 1995 Reclamation maintains banklines and marsh 

Unnamed training 
structure 

A138.15–137.85 1992 1992 Reclamation maintains training structure 
and backwater 

 11 
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Palo Verde Division 1 

The Palo Verde Division, with six principal backwaters, includes approximately 28 miles 2 
of river channel between Palo Verde Diversion Dam and Taylor’s Ferry.  A-7, A-10, C-5, 3 
C-8, and C-10 backwaters are maintained as mitigation for the Palo Verde Division 4 
Channelization Project (Table 2-40).  Schwendt Slough is located south of Ehrenberg, 5 
Arizona, and is maintained for the enhancement of fish and wildlife habitat. 6 

Table 2-40.  Backwater and Structure Mitigation or Maintenance Commitments—Palo Verde Division 7 

Backwater or 
Structure River Mile 

Year 
Completed 

Last 
Maintained Mitigation/Maintenance Commitment 

A-7 A120.6–118.7 1964 1993 Completed in 1969, Bureau of Reclamation 
(Reclamation) maintains training structure and 
backwaters 

C-5 C118.85–117.4 1964 1992 Completed 1970; same as above 

A-10 A115.1–113.7 1964 1994 Completed 1970; same as above 

C-8 C114.4–113.8 1964 1997 Completed 1972; same as above 

C-10 C110.6–109.2 1964 1994 Completed 1970; same as above 

Schwendt 
Slough 

A108 1989 1989 Reclamation to restore the backwater to 
enhance fish and wildlife habitat; operation and 
maintenance responsibility to be determined 

 8 

Cibola Division 9 

The Cibola Division has four mitigation backwaters and adjoins the Palo Verde Division 10 
at Taylor’s Ferry, extending downstream approximately 24 miles to Adobe Ruin at the 11 
lower end of Cibola Valley (Table 2-41).  The Palo Verde Oxbow is mitigation for the 12 
Cibola Division Channelization Project.  Cibola Lake is located adjacent to the Colorado 13 
River in Yuma County, Arizona, about 30 miles south of Blythe, California.  The lake 14 
lies within the Cibola NWR and is approximately 2 miles long, less than 1 mile wide, and 15 
maintained as mitigation for channel improvement in the Cibola and Palo Verde 16 
Divisions.  Three Fingers Lake is located at the lower end of the Cibola Division and on 17 
the west side of Cibola NWR.  When originally created, it contained 102 acres of surface 18 
waters; however, it reduced to approximately 20 acres.  Approximately 120 acres of 19 
channels and shallow backwater areas and one 20-acre native fish–rearing pond were 20 
created by dredging in 1995, thereby satisfying Reclamation’s mitigation commitments.  21 
Future maintenance of Three Fingers Lake is the sole responsibility of the USFWS. 22 

Walter’s Camp is approximately 27 miles south of Blythe, California.  The backwater in 23 
this area was created by a channel relocation project back in the 1950s.  The 1983 flood 24 
deposited sediment in the old river channel (backwater).  Subsequently, in the late 1990s, 25 
Reclamation dredged the Old River Channel to reopen this backwater.  Reclamation has 26 
no mitigation responsibilities for this backwater and does not anticipate doing any further 27 
dredging in this area, unless it is subsequently part of an LCR MSCP conservation area. 28 
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Table 2-41.  Backwater and Structure Mitigation or Maintenance Commitments—Cibola Division 1 

Backwater or 
Structure River Mile 

Year 
Completed 

Last 
Maintained Mitigation Commitment 

Palo Verde 
Oxbow Lake 

C101.0 1966 1997 Bureau of Reclamation (Reclamation) performed 
work in 1970 and 1997 on bankline and inlet and 
outlet channels; California Department of Fish 
and Game has operation and maintenance 
(OM&R) responsibility for backwater 

Cibola Lake A90.0 1970 1990 Reclamation does not have responsibility for 
OM&R on Cibola Lake; U.S. Fish and Wildlife 
Service (USFWS) has OM&R responsibility for 
backwater 

Three Fingers 
Lake 

C89.3 2000 1995 Reclamation performed work 1995–2000; 
USFWS has OM&R responsibility for backwater 

Walter’s Camp C88.3 1969 1998 Reclamation performed work in 1969, 1974, 
1987, 1997 and 1998; Palo Verde Irrigation 
District and private land owners have OM&R 
responsibility for backwater. 

 2 

Imperial Division 3 

The Imperial Division extends 36 miles from Adobe Ruin at the lower end of Cibola 4 
Valley to Imperial Dam.  This division includes the Imperial Dam, the diversion works 5 
for the AAC and Gila Gravity Canal, the AAC desilting works, and the Laguna Settling 6 
Basin.  This division has only one small armored bankline at the new Martinez Lake 7 
backwater inlet, and Reclamation has responsibility for the Arizona and California 8 
Channels (Table 2-42). 9 

Table 2-42.  Backwater Mitigation Commitment—Imperial Division 10 

Backwater River Mile Year Completed Last Maintained Mitigation Commitment 
Martinez Lake 
Backwater inlet 

A60.05 2001 NA Bureau of Reclamation (Reclamation) 
maintains bankline and flow through the 
new channel. 

Arizona 
Channel and 
backwaters 

A55.6–51.4 2002 NA Reclamation completed all channel 
work.  For the life of the project, 20 
years, Reclamation must keep the 
channels and backwater entrances open.  
Backwaters must also be maintained. 

California 
Channel and 
backwater 

C57.4–51.0 2003 NA For the life of the 20–25 year project, 
Reclamation must keep the channels and 
backwater entrances open, along with 
maintaining the backwater. 

Draper Lake C 84   Open inlet and outlet to river 
Walker Lake C 86   Conservation restoration 
Adobe lake A 71–72.5  2003 short term 

inlet 
Inlet and outlet channels to river for 
freshening flows 
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Laguna Division 1 

The Laguna Division extends almost 6 miles between the Imperial and Laguna Dams 2 
(RM 49.2 to RM 43.2).  Early work facilitated the construction and operation of the 3 
Laguna Settling Basin and the appurtenant channels leading to and from the basin.  These 4 
facilities were created by dredging.  Dredging in the Laguna Settling Basin occurs 5 
approximately every 3 years.  The settling basin was dredged in 2002 and 2003, with 6 
about 1.7 million cubic yards of material removed.  The settling basin was extended in 7 
2004 another 1,000 feet southward.  Approximately 810,000 cubic yards of sediment was 8 
removed.  The division is located between Imperial Dam and Laguna Dam. 9 

The old river channel between the upper end of the Laguna Settling Basin and Laguna 10 
Dam includes potential future sites for conservation projects identified for the LCR 11 
MSCP Conservation Plan.  Restoration (possibly starting in 2005) of the reservoir behind 12 
Laguna Dam is described in more detail in Section 2.2.4.2. 13 

The reservoir behind Laguna Dam was dredged on a reoccurring basis of approximately 14 
every 10 years until the late 1970s.  Since that time, the reservoir has lost much of its 15 
storage capacity through the deposition of sediment.  It is anticipated that the reservoir 16 
area behind Laguna Dam will be restored again through dredging in or after 2005.  17 
Between 1 and 5 million cubic yards of material are expected to be removed by dredging 18 
from the reservoir area (Section 2.2.4.2).  Once restored, the reservoir will be maintained 19 
on an as needed basis via dredging about every 10 years.   20 

Mittry Lake (RM A47.9) was a mitigation backwater created in the division in the late 21 
1960s, with a Reclamation mitigation commitment to maintain the control structure 22 
(Table 2-43).  This backwater will eventually fill in from natural processes over the next 23 
50 years and will need to be restored.  The lake was dredged as mitigation for stabilizing 24 
the upper end of the Yuma Division.  Additionally, dredging was conducted in Mittry 25 
Lake in the 1980s as partial mitigation for the Bypass Drain portion of the Title I Salinity 26 
Control Project. 27 

Table 2-43.  Backwater and Structure Mitigation/Maintenance Commitments—Laguna Division 28 

Backwater or 
Structure River Mile Year Completed Last Maintained Mitigation Commitment 

Mittry Lake A47.9–A50.0 1960–1980 Not applicable Bureau of Reclamation maintains inlet 
control structure and outlet structure 

 29 

Yuma Division 30 

Three mitigation backwaters are located in the Yuma Division, which includes 21 miles 31 
of river channel between Laguna Dam and Morelos Diversion Dam.  The channel reflects 32 
changes resulting from construction of storage dams and diversions of water for irrigation 33 
purposes upstream.  RM 31 and 33 backwaters, located near Yuma, Arizona, are 34 
mitigation for two training structures constructed to protect the Reservation Levee at 35 
these locations.  The RM 33 training structure was completed in 1984, and the RM 33 36 
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backwater was restored in 1990.  The RM 31 training structure was completed in 1999.  1 
The 1993 Gila River flood moved the river channel at RM 33, which impacted the 2 
backwater’s inlet and outlet.  Also, sediment carried by the river entered the backwater, 3 
partially refilling the backwater with sediment.  Reclamation has dredged the outlet 4 
channel and backwaters and lowered the inflow culverts.  This facility will require 5 
periodic maintenance to maintain flows through the backwater, including the removal of 6 
sediment-impeding flows.  This periodic maintenance is expected to occur every 10–7 
15 years.  (Drawing 423-303-2904 in Appendix R.)  Table 2-44 lists the backwater and 8 
structure mitigation/maintenance commitments—Yuma Division. 9 

Table 2-44.  Backwater and Structure Mitigation/Maintenance Commitments—Yuma Division 10 

Backwater or 
Structure River Mile 

Year 
Completed 

Last 
Maintained Mitigation/Maintenance Commitments 

River Mile 31 A31.0 1998 1999 1999, Bureau of Reclamation (Reclamation) 
maintains training structure and backwater. 

River Mile 33 A33.6–32.9 1990 2000 1990 and 2000, Reclamation maintains training 
structure and backwater as a fish and wildlife 
area with boat access from the river 

Unnamed backwater 
at jetties 

C26.3–26.2 1987 1991 Reclamation maintains backwater and jetties 

 11 

Limitrophe Division Mitigation Obligations 12 

The Limitrophe Division encompasses an area along the Colorado River from Morelos 13 
Diversion Dam to the SIB.  Reclamation has a role in the management of Hunter’s Hole 14 
and two Gila River–associated ponds (Fortuna and Quigley) that are maintained for 15 
mitigation of actions in the Limitrophe Division (Table 2-45). 16 

Hunter’s Hole consists of a series of interconnected ponds located northwest of San Luis, 17 
Arizona.  Historically, these ponds were known as Gadsden Lakes, which formed in the 18 
early 1950s when the river channel moved.  River flows comprised primarily drainage 19 
water from the Wellton-Mohawk Division, Gila Project, Arizona.  In 1977, these flows 20 
were bypassed through a concrete-lined canal to the Cienega de Santa Clara in Mexico 21 
with the completion of the Bypass Drain.  To mitigate the impacts of the Bypass Drain, 22 
Reclamation agreed to maintain Hunter’s Hole.  The last time Reclamation performed 23 
maintenance at Hunter’s Hole was just prior to the 1983 Colorado River flood.  Due to 24 
sedimentation caused by the 1983, 1984, and 1993 floods, the ponds were lost.  Through 25 
agreements with the Arizona Game and Fish Department (AGFD) all mitigation 26 
commitments for the Hunter’s Hole Pond Complex were transferred to Quigley Pond in 27 
1987, where Reclamation placed a well.  Quigley Pond is located along the Gila River 28 
channel in the upper end of the Wellton-Mohawk Irrigation and Drainage District.  29 
AGFD has OM&R responsibility for Quigley Pond. 30 

Fortuna Pond, located adjacent to the Gila River near Fortuna Wash, is about 6.7 miles 31 
upstream of the Gila River confluence with the Colorado River.  Fortuna Pond was 32 
created as environmental mitigation for loss of habitat in the Limitrophe channel and 33 
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Reclamation has maintenance responsibility for the inlet, outlet, and water supply well 1 
for the life of the project. 2 

Studies are being conducted to determine the feasibility of restoring Hunter’s Hole in the 3 
future, and such restoration may be one of the restoration sites eventually developed and 4 
implemented by the LCR MSCP Conservation Plan. 5 

Table 2-45.  Backwater and Structure Mitigation or Maintenance Commitments (Past and Present)—6 
Limitrophe Division 7 

Backwater or Structure River Mile 
Year 
Completed 

Last 
Maintained Mitigation/ Maintenance Commitment 

Fortuna Pond on the Gila 
River (mitigation for 
Limitrophe Division work) 

Gila 1985 Annually Bureau of Reclamation (Reclamation) 
has maintains for life of project as 
defined in environmental assessment 

Hunter’s Hole - lower end 
of the Limitrophe Division 

A2.5 1979 Annually Mitigation responsibility transferred to 
Quigley Pond in 1987; Reclamation has 
only maintenance responsibility to 
provide flows from a siphon to the 
marsh habitat 

Quigley Pond on the Gila 
River (mitigation for 
Limitrophe Division work) 

Gila 1987 1991 Reclamation has no operation and 
maintenance (OM&R) responsibility; 
Arizona Game and Fish Department has 
OM&R role; Reclamation obligation for 
Hunter’s Hole transferred in 1987 

 8 

2.2.3.4 Limitrophe Division Maintenance 9 

The Limitrophe Division of the Colorado River extends from the NIB to the SIB.  10 
Reclamation’s authority in this division is limited to maintaining the bankline road, the 11 
levee, various wasteways and drains flowing to the river, and the Bypass Drain that 12 
carries agricultural drainage water to the Cienega de Santa Clara in Mexico.  By treaty 13 
with Mexico, the USIBWC is obligated to maintain the river channel in this division.  14 
With the exception of Hunter’s Hole, Reclamation has no ongoing backwater 15 
maintenance responsibilities in the Limitrophe Division. 16 

The Limitrophe Division has undergone vegetation species composition shifts since the 17 
mid-1970s as a result of periodic flood control and space building releases followed by 18 
groundwater depletion after the flood flows receded.  As a result, during normal 19 
hydrologic conditions in the Basin, the Limitrophe Division does not support surface 20 
water flows or sustained river flows throughout most of its reach.  The vegetation 21 
community that is currently present is a reflection of the “wetter” climatic cycle during 22 
the past several years, starting around 1979.  As the system returns to normal conditions, 23 
vegetation community response would shift from the current native riparian habitat to a 24 
more sandy community type with invasive saltcedar.  The lower-lying depressed areas 25 
would, if groundwater conditions are favorable, continue to support isolated wetlands 26 
communities within these pocket areas, at a greatly reduced extent. 27 
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Control of vegetation growth within the Limitrophe Division is regulated by international 1 
treaty.  The act of August 10, 1964, Title 22, Section 277d-26, authorized the Secretary of 2 
State, acting through the USIBWC, U.S. and Mexico sections, to conclude agreements 3 
with Mexico for joint construction, operation, and maintenance of the LCR emergency 4 
flood control works.  Additionally, Minute No. 291 of the 1944 Water Treaty titled 5 
Improvements to the Conveying Capacity of the International Boundary Segment of the 6 
Colorado River, dated July 16, 1994, pertains to actions required for sediment removal 7 
necessary to permit adequate diversion of water by Mexico. 8 

Currently, the USIBWC is preparing the Lower Colorado River Boundary and Capacity 9 
Preservation Project Environmental Impact Statement to establish the study area in the 10 
river channel from the NIB to the SIB, to restore the river’s capacity from Morelos 11 
Diversion Dam to the SIB, and to establish long term OM&R activities.  USIBWC is not 12 
a participant in the LCR MSCP. 13 

2.2.4 Future Non-Flow-Related Actions 14 

2.2.4.1 Topock Marsh 15 

Topock Marsh was created by Reclamation in 1965 as mitigation for a large 16 
channelization project near Needles, California.  Reclamation built the inlet and outlet 17 
works, dikes, and dredged the marsh.  The USFWS is responsible for OM&R of the 18 
marsh, and Reclamation is responsible for OM&R of the dikes and outlet works.  Future 19 
restoration and habitat improvement at the marsh may be necessary and would be 20 
coordinated between USFWS and Reclamation.  The amount of habitat improvement that 21 
may be needed has not been determined at this time. 22 

2.2.4.2 Laguna Reservoir 23 

Background 24 

Laguna Dam, located about 12 miles north of Yuma, Arizona, and completed in 1909, 25 
was originally built to create a diversion structure for the old Yuma Main Canal and the 26 
North Gila Irrigation District, then a part of the Yuma Project.  Once the AAC and Gila 27 
Main Gravity Canal were completed, water deliveries to the Yuma Project and the North 28 
Gila Irrigation District were made from these new canals. 29 

The Laguna Reservoir serves three principal functions:  as regulatory water storage, to 30 
retain water from sluicing operations at Imperial Dam, and to make deliveries to Mexico 31 
in place of deliveries from Imperial Dam when shortages in flows at Imperial Dam occur.  32 
When used as a regulating reservoir, which began in the early 1950s, Laguna Reservoir 33 
stores excess flows that exceed the storage capacities of Imperial and Senator Wash 34 
Reservoirs.  The storage of such excess water reduces the potential for overdeliveries to 35 
Mexico.  Also, if there is a temporary shortage of water arriving at Imperial Dam, it can 36 
be mitigated by the release of water from Laguna Reservoir to make up a portion of 37 
Mexico’s water order being delivered through the AAC, which will make more of the 38 
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water arriving at Imperial Dam available for the water users in the United States.  This 1 
action would prevent or reduce a temporary water shortage to irrigation districts. 2 

The second of Laguna Dam’s principal uses is to contain sluicing flows used to remove 3 
sediment from the California Sluice Way below Imperial Dam.  Sluicing flows normally 4 
range from about 8,000 to 12,000 cfs for about 20 minutes and discharge a volume of 5 
about 300–350 af of water into Laguna Reservoir.  This containment prevents over 6 
deliveries to Mexico as a result of sluicing activities at Imperial Dam.  The storage in 7 
Laguna Reservoir also prevents temporary high and potentially dangerous flows from 8 
passing below Laguna Dam as a result of sluicing activities performed at Imperial Dam 9 
for sediment control.  Currently, to conduct a sluice and prevent safety problems 10 
downstream, the reservoir must be nearly empty prior to sluicing.  With more capacity 11 
available, Laguna Reservoir would not have to be completely drained prior to sluicing, 12 
and the average water level during the year would remain at a higher level.  If the storage 13 
capacity in Laguna Reservoir continues to deteriorate, critical sluicing operations for 14 
sediment control at Imperial Dam will have to be terminated to prevent dangerously high 15 
flows from entering the low-flow channel below Laguna Dam, or the sluicing operations 16 
would have to be modified to the point where their effectiveness in moving sediment 17 
would be greatly impeded. 18 

Laguna Reservoir’s original storage capacity was approximately 1,500 af.  Sediment 19 
deposition events have reduced the original storage capacity to about 400 af.  The 20 
reduction in reservoir capacity has been facilitated by sediment deposition during the 21 
floods of 1983 and 1984.  After the floods of 1983 and 1984, damage done to the settling 22 
basin outlet weir reduced the effectiveness of the settling basin in capturing sediment.  23 
The Laguna Settling Basin outlet weir was not repaired until the late 1990s. 24 

In the past, sediment dredging in Laguna Reservoir was performed about every 10 years.  25 
This process began in the 1940s, shortly after Imperial Dam was constructed and the 26 
settling works for the AAC were put into operation.  The last time the reservoir was 27 
dredged was in the late 1970s. 28 

In summary, the loss of storage capacity in Laguna Reservoir reduces Reclamation’s 29 
ability to manage river flows arriving at Imperial Dam and safely contain sluicing flows 30 
and may cause an increase in over deliveries to Mexico.  It also increases the likelihood 31 
of a temporary water shortage for local water districts and Mexico, which, in turn, could 32 
affect crops by delaying irrigation. 33 

Enhancement and Maintenance 34 

Due to the need to preserve water management flexibility on the LCR, Reclamation 35 
proposes to restore the Laguna Reservoir.  Over time, the capacity of the Laguna 36 
Reservoir has decreased, safety of dam concerns with vegetation growing on and near the 37 
dam weir has increased, and operating restrictions were imposed on Senator Wash Dam 38 
and Reservoir in 1992, 2000, and 2004. 39 

The existing storage capacity available upstream of Laguna Dam is estimated to be 40 
approximately 400 af.  Incremental storage capacity of approximately 1,100 af will be 41 
created by excavating a large channel placed immediately adjacent to the upstream face 42 
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of Laguna Dam.  The reservoir configurations are laid out and located on the west side of 1 
the old river channel and avoid or minimize potential impacts to the marsh and habitat 2 
that exists on the east side of the old river channel. 3 

The approximately 2,000,000 cubic yards of material from the excavated areas will be 4 
placed on 62 acres of the existing Laguna Silt Disposal Site.  The total depth of the 5 
excavation will vary depending on the overburden existing at various locations 6 
throughout the area to be excavated.  The bottom of the new excavated areas is proposed 7 
to be at an elevation of about 136 feet and the maximum water depth would be about 8 
15 feet.  The range of operating water levels will remain between elevations 142 feet and 9 
151.3 feet.  Infrequent periodic maintenance dredging of the reservoir may be required 10 
throughout the 50-year term of the LCR MSCP. 11 

The reservoir would be filled by releasing water flowing past Imperial Dam through the 12 
California Sluiceway gates.  The water would then flow through the dredged California 13 
sluiceway channel and Laguna desilting basin and enter the reservoir.  The water would 14 
fill the excavated channel as a backwater from Laguna Dam northward toward Imperial 15 
Dam. 16 

Habitat restoration and enhancement under this project area may be implemented under 17 
the LCR MSCP.  The project includes a habitat restoration element designed to benefit 18 
riparian and aquatic species.  The habitat restoration elements of the project could create 19 
wetlands and riparian habitat in or parallel to the excavated channel.   20 

2.2.4.3 Bankline Maintenance—Unprotected 21 
Banklines 22 

Unprotected bankline is bankline that is not armored or riprapped with rock or protected 23 
with a river structure such as a jetty or training structure.  Future work to armor or protect 24 
such bankline is dependent on observed erosion in areas where loss of property, facilities, 25 
or habitat is occurring or could occur.  In addition to protecting property, facilities, and 26 
habitat, stopping erosion of unprotected bankline with riprap or a river structure reduces 27 
the sediment load carried by the river, thereby reducing the formation of sandbars, which 28 
constrict the river flow, block flow into backwaters, and fill in backwaters with sediment 29 
along the river.  Eventually, much of this sediment will move into downstream desilting 30 
basins, where it is removed on a routine basis.  Reclamation will not protect raw bankline 31 
unless erosion of such bankline is or could become problematic in the future. 32 

Reclamation’s maintenance of banklines and training and jetty structures is documented 33 
in a report titled Yuma Area Office, Colorado River, Banklines and Training and Jetty 34 
Structures (with No Associated Backwaters) 1999, Volume III, which, by this reference, 35 
is incorporated herein. 36 

In areas where bankline protection has not been previously provided, high flows could 37 
result in the creation of large scallops along the natural bankline.  These scallops could 38 
cause erosion of tremendous amounts of material from areas adjacent to the unprotected 39 
bankline and result in the loss of the riparian habitat, property, or facilities in the vicinity 40 
of occurrence.  In addition, erosion of unprotected bankline could result in undercutting 41 
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of existing protected bankline.  Materials eroded from these areas could be deposited in 1 
the channel, increasing turbidity and channel bottom elevation and causing greater 2 
downstream sedimentation.  The result of sedimentation from unprotected banklines 3 
translates into an increased need to remove accumulated sediment from established 4 
settling basins, river facilities, backwaters, or the river channel.   5 

There are about 13.9 miles of unprotected river bankline that may require stabilization in 6 
the near future to prevent potentially damaging impacts.  Before protective measures will 7 
be added, however, each unprotected reach of bankline will be evaluated to determine the 8 
potential for damage that would be caused by erosion of this bankline.  These unprotected 9 
bankline areas under consideration for protection are distributed along the Arizona and 10 
California banks in the Mohave Valley, Parker, and Palo Verde Divisions (Drawings 11 
423-303-2750–2769 in Appendix R).  The bankline segments that may require 12 
stabilization are summarized by division, river mile, and total length in Table 2-46.  13 
Quantities of unprotected bankline that would normally be protected with rock are 14 
approximately 2,500 to 5,000 linear feet per year.  The actual amount varies from year to 15 
year, depending on the amount and location of erosion and the potential damage that will 16 
occur if erosion is not stopped.  Maintenance of the riprap placed in the future on 17 
unprotected and eroding bankline would then be an ongoing OM&R activity within the 18 
LCR MSCP. 19 

The river has eroded portions of both riverbanks immediately upstream of Palo Verde 20 
Diversion Dam.  By 2002, the river had eroded approximately 0.5 mile of bank on the 21 
California side in an area nicknamed the “Palo Verde Scallop,” including a cut back of 22 
nearly 300 feet from the original bankline.  The Arizona bank has also experienced 23 
erosion.  To protect the structure and functions of Palo Verde Diversion Dam, both banks 24 
will require long-term stabilization and maintenance.  This project is proceeding under 25 
separate NEPA and ESA compliance but is included here for coverage of future 26 
maintenance of the project once it is completed. 27 

Table 2-46.  Summary of Potential Unprotected Bankline Stabilization 28 

Mohave Valley Division Parker Division Palo Verde Division 

River Mile  
Length 
(miles) River Mile  

Length 
(miles) River Mile  

Length 
(miles) 

A-238.5 to A-241.5 Havasu 
Wildlife Refuge 

3.0 A-140.0–A-144.2 
CRIT land 

4.0 A-124.4–A-125.8 CRIT land 1.4 

    A-126.0–A-127.7 CRIT land 1.7 

A-242.7 To A-244.2 
Fort Mojave Indian land and 
private and railroad land 

1.5   A-132.5–A-133.8 CRIT land 1.3 

    River miles 133.8–134.3, 
immediately upstream of 
Palo Verde Dam 

0.5  
on each 

bank 

CRIT  =  Colorado River Indian Tribes 
 29 
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Placing bankline protection requires clearing to access the bankline.  Access roads 1 
parallel to the bankline would be cleared of all vegetation (normally saltcedar) in a strip 2 
approximately 24 feet wide (Drawing 423-303-2902 in Appendix R).  Riprap is normally 3 
dumped from a truck over the bankline from the access road, allowing existing habitat to 4 
remain to the extent possible.  The access roads require 6 inches of road base material 5 
and 6 inches of gravel surfacing material.  Turnouts for construction equipment are 6 
required about every 600–1,000 feet and are generally 50 feet wide and 40 feet long.  The 7 
normal quantity for bankline riprap material is 5 tons per foot.  Table 2-47 summarizes 8 
the total estimated quantities needed in each division. 9 

Bankline protection is not normally required in the Havasu and Imperial Divisions. 10 

Table 2-47.  Summary of Potential Material Required for Stabilization 11 

Location Material Quantity (tons) 

Riprap 118,800 tons Mohave Valley Division 

Gravel 18,800 tons  

Riprap 105,600 tons Parker Division 

Gravel 16,710 tons 

Riprap 92,400 tons Palo Verde Division 

Gravel 27,108 tons 
 12 

Three major areas with unprotected bankline are identified as needing work in the next  13 
1–2 years because of ongoing erosion.  These sites are located at RMs A238.5–A240.0 14 
(jetties), RMs A242.8–A244.0, and RMs A132.7–A133.4 (work requested by the CRIT).  15 
The CRIT have also identified protection needs at three sites less than 500 feet long.  16 
These sites are located at RM A135.0, RM A145.0, and RM A162.8.  The other sites 17 
listed in the table are not of immediate concern, but are under close scrutiny. 18 

2.2.4.4 Proposed Jetties 19 

Table 2-48 shows locations of new jetties that are planned to be completed in the near 20 
future or may be needed, based on past experience, sometime in the future.  The latter 21 
jetties may be constructed for troublesome areas on the river as needed. 22 

Table 2-48.  Proposed Jetties 23 

Location (Mohave Division) Quantity Status 

RMs A238.5–A240.0 9–21 Pre-design 

RM’s 50–260 1–20 Future critical river 
sections 

 24 
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2.2.4.5 Proposed Stockpiles and Access Roads 1 

Reclamation anticipates a need for the establishment of new stockpiles.  At this time, at 2 
least one new stock pile adjacent to the levee system is proposed.  This stockpile is to be 3 
located near Reclamation’s dredging and maintenance facility at Needles, California, in 4 
the Mohave Division.  Additional stockpiles, especially in the Mohave and Palo Verde 5 
Division, are also being considered for construction in the future.  Each new stockpile 6 
will be approximately 200 feet wide and 200 feet long and will cover an area of about 7 
1 acre.  Access roads into the stockpile sites will be required.  Each stockpile access road 8 
is anticipated to be about 100 feet long and 24 feet wide, covering an area of about 9 
0.6 acre.  The roads and stockpiles will be located in previously disturbed areas to the 10 
extent possible.  Otherwise, activity in valuable habitat will be avoided.  New stockpile 11 
sites will be chosen based on the: 12 

 need to have rock stored near areas that may be damaged by future floods, 13 

 ease of access, 14 

 ability to minimize new road construction to the sites, and 15 

 Ability to locate sites with the least possible impacts to the surrounding and 16 
underlying environment. 17 

Additional access roads may also be needed for work on new or existing jetties or 18 
training structures or to gain access to eroding unprotected or protected bankline.  These 19 
roads would be expected to vary in length from 100 to 500 feet and be at least 24 feet 20 
wide. 21 

Construction of new roads involves clearing brush, construction of road embankment, 22 
and placement of gravel surfacing.  Watering is used during the construction process to 23 
reduce dust particles in the air.  Similar activities occur for the preparation of new 24 
stockpile sites.  In most cases, only saltcedar would be removed to allow access for road 25 
construction and to develop a base for the stockpiles. 26 

2.3 Western Area Power Administration 27 

As discussed above in Section 2.2.1.5, Reclamation generates electricity associated with 28 
the release of water from project facilities.  The generation of electricity is consistent 29 
with the operational parameters contained in Reclamation and Western’s JOA and is a 30 
byproduct of Reclamation’s operation of the river in accordance with the priorities 31 
pertaining to the LCR which are established by statute.  As provided for in the JOA, 32 
Western has responsibility for operation and maintenance of switchyards, substations and 33 
transmission lines, except for equipment retained by Reclamation.  See Appendix S for 34 
excerpts of relevant sections of the JOA. 35 

As the agency responsible for releasing water and operating the generating facilities, 36 
Reclamation informs Western of the amount of power production projected for future 37 
years.  Western, the agency responsible for marketing the power, uses the Reclamation 38 
projection, along with other data, in setting out the terms and conditions for long-term 39 
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contracts.  Under the BCPA, flood control and water delivery are higher priorities than 1 
power production.  As a result, the amount of water to be released in a given month is 2 
based on the requirements for flood control and meeting water orders.  On a daily and 3 
hourly basis, the water release schedule is structured to coordinate the maximum release 4 
through the power facilities at the time of the peak usage of electricity, to the extent such 5 
release is compatible with the timing of the water deliveries and other constraints.  If 6 
Western requests power when water is not on order, Western is obligated to purchase 7 
power from other sources to satisfy the contractual agreements.  For purposes of the LCR 8 
MSCP BA, Reclamation assumes, and the hydrologic modeling is based upon, the 9 
assumption that current operating conditions and practices will continue throughout the 10 
50-year period.  Thus, ongoing power operations for the term of the LCR MSCP are 11 
covered actions and any impacts have been fully analyzed in the impact analysis.   12 

Western’s Energy Planning and Management Program (EPAMP) regulations located at 13 
10 C.F.R. Part 905 were adopted in 1995 (60 FR 54151) in part, to establish a framework 14 
for extension of existing firm power resource commitments.  Under Subpart C of these 15 
regulations, Western may make a major portion of the resources currently under contract 16 
available to existing long-term firm power customers for a period of time beyond the 17 
expiration of their current contracts.  (10 C.F.R. §905.30)  On May 5, 2003, Western 18 
issued a decision notice to apply EPAMP to the Parker-Davis Project (P-DP) and extend 19 
contracts beyond 2008 (65 FR 23709).  Western conducted its own environmental 20 
analysis of the P-DP contract extensions and concluded that the action of extending 21 
contracts will not affect any listed threatened or endangered species.  Existing contracts, 22 
renewal of existing contracts, extended contracts and new contracts do not change LCR 23 
operations and do not determine the availability of generation resources.  When 24 
hydropower generation is insufficient to fulfill contractual commitments, Western 25 
purchases power from other sources. 26 

Regardless of any P-DP contract actions undertaken by Western, all impacts associated 27 
with water releases (and associated power generation) have been fully analyzed in 28 
Chapter 5 for the full term of the LCR MSCP (50 years).  With regard to BCPA 29 
contracts, Western and Reclamation assume that power generated at Hoover Dam will 30 
continue to be marketed pursuant to the BCPA and other relevant authorities.  31 
Hydropower availability will continue to be subject to water schedules and interagency 32 
coordination will continue pursuant to the JOA.  Existing contracts, renewal of existing 33 
contracts, extended contracts and new contracts do not change LCR operations and do not 34 
determine the availability of generation resources.   35 

Regardless of any BCPA contract actions undertaken by Western, all impacts associated 36 
with water releases (and associated power generation) have been fully analyzed in 37 
Chapter 5 for the full term of the LCR MSCP (50 years). 38 

2.4 National Park Service 39 

2.4.1 Introduction 40 

The NPS’s Lake Mead NRA has three broad categories of projects for inclusion in the 41 
LCR MSCP BA: 42 
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 riparian habitat restoration, 1 

 fishery management, and 2 

 boating access. 3 

The spatial range of these projects is summarized in Table 2-49, and a map of the NRA 4 
with recreational facilities is provided in Figure 2-3.  For clarification purposes, a short 5 
discussion on NRA activities not covered by the LCR MSCP BA is also provided. 6 

Table 2-49.  Programs/Facilities Proposed for LCR MSCP Biological Assessment 7 
Coverage 8 

Program 
Lake Mead 
(quantity) 

Lake Mohave 
(quantity) 

Riparian habitat restoration (acres) 500 100 

New native fish grow out coves (acres) 10 10 

Sport fishing docks (at approximately 600 square feet) 2 2 

Fish attractors (approximately 1 acre each) 4 4 

Existing boat ramps, maintenance and improvements 9 4 
 9 

2.4.2 Riparian Habitat Restoration 10 

The first broad category for programmatic coverage is riparian habitat restoration through 11 
replacement of nonnative species with native vegetation.  This restoration would include 12 
potential projects on both Lake Mead and Lake Mohave.  On Lake Mead, such projects 13 
would likely be restricted to the tributary confluence areas of the Virgin River, Muddy 14 
River, and Las Vegas Wash.  Activities associated with these projects may include the 15 
removal of nonnative tamarisk by mechanical means (e.g., chain saws, bulldozers), 16 
prescribed fire, and EPA-registered herbicides well-established for tamarisk removal 17 
protocols.  Native riparian species, including willow and cottonwood, may be planted 18 
through seed, cuttings, poles, or transplants of nursery stock.  The purpose of such 19 
projects on Lake Mead would be to enhance the native riparian vegetation and potentially 20 
to increase high-value habitat for native riparian obligate wildlife.  The Lake Mead NRA 21 
is seeking programmatic coverage on Lake Mead for up to 500 acres.  The season of 22 
treatment on Lake Mead would be October–March, and it is not anticipated that work 23 
would ever exceed more than 20 acres in any given year. 24 

Objectives of riparian restoration on Lake Mohave would also be primarily the 25 
enhancement of native riparian vegetation and native riparian obligate wildlife.  Unlike 26 
Lake Mead, which supports little riparian vegetation away from the inflow areas, Lake 27 
Mohave currently supports isolated populations of mature willow stands, mainly in the 28 
vicinity of Cottonwood Cove.  The goal of riparian restoration on Lake Mohave would be 29 
to enhance the existing stands to ensure that willow remains a part of the overall 30 
shoreline vegetation, as well as seek other areas with suitability for conversion to willow.  31 
Enhancement of existing stands would include removal of adjacent tamarisk stands and 32 



Figure 2-3
Lake Mead National Recreation Area
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perhaps augmentation with plantings of willow.  At selected shoreline areas with 1 
potential to support willow, tamarisk would be removed and willow would be planted by 2 
seed, poles, cuttings, or nursery stock.  Tamarisk removal would most likely be 3 
accomplished through use of chainsaws and EPA-registered herbicides but may also 4 
include prescribed fire and bulldozers. 5 

On Lake Mohave, a secondary objective of tamarisk removal or willow plantings would 6 
be the enhancement of aesthetics for recreation in selected areas through creation of open 7 
shoreline or shade.  Tamarisk removal for recreation purposes would be limited to 8 
specific areas, no more than 10 coves on Lake Mohave.  The current list of potential 9 
tamarisk removal sites for recreation enhancement includes Nevada Telephone Cove, 10 
North Telephone Cove, South Telephone Cove, Cabinsite Cove, and the boat-beaching 11 
area adjacent to the Arizona Hot Springs drainage (Figure 2-3).  It is not expected that 12 
any of the removals for recreation enhancement would exceed 2 acres. 13 

The Lake Mead NRA requests programmatic coverage for up to 100 acres for saltcedar 14 
control and native riparian restoration within Lake Mohave.  The season for treatment for 15 
Lake Mohave would be October–March.  It is not anticipated that work would exceed 16 
10 acres in any one year. 17 

2.4.3 Fishery Management 18 

The second broad category for programmatic coverage would be for habitat 19 
modifications for the purposes of fishery management, including both native fish 20 
propagation and the enhancement of sport fishing opportunities.  Programmatic project 21 
coverage for native fish would include development or maintenance of backwater grow-22 
out ponds for native fish propagation.  The Lake Mead NRA is seeking programmatic 23 
coverage for Lake Mead to develop up to 10 surface acres and for Lake Mohave to 24 
develop up to 10 surface acres.  In general terms, 1–10 sites would constitute the 10-acre 25 
sum for each lake.  Associated activities would include building rock and earthen berms, 26 
using heavy equipment, digging existing backwaters with equipment, using herbicides for 27 
weed control in backwaters, and using piscicides to control nonnative fish in backwater 28 
grow-out ponds. 29 

Programmatic activities for enhancing sport fishing opportunities include the construction 30 
of docks for angler access, including handicapped angler access.  The Lake Mead NRA 31 
requests programmatic coverage for two docks each on Lake Mead and Lake Mohave.  32 
Docks would be free-floating wooden structures secured with cable to concrete anchors.  33 
Surface area of docks would likely not exceed 600 square feet, including walkways and 34 
terminal dock platform.  Programmatic coverage for enhancing sport fishing 35 
opportunities also includes the creation of fish attractors, such as natural brush or 36 
nonnatural structures that aggregate sport fish.  Such areas would be coordinated with the 37 
LCR MSCP Steering Committee and the Native Fish Work Group to maximize sport fish 38 
take and angler success in a manner, which does not conflict with the native fish recovery 39 
goals.  The current list of potential areas includes Saddle Cove, Thirty-Three Hole, 40 
Hemenway Point, Government Wash on Lake Mead, and the north point of the harbor at 41 
Cottonwood Cove on Lake Mohave (Figure 2-3). 42 
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Programmatic coverage is sought for four such angler enhancement structures on each 1 
lake.  Each structure or aggregation of structures would be placed at the shore-side end of 2 
a cove, and total bottom coverage of any one aggregation of structures would not exceed 3 
1 acre. 4 

2.4.4 Boating Access 5 

The third broad category for programmatic coverage is maintenance of existing boating 6 
access and the potential for enhancement of existing ramps.  The park maintains nine 7 
boat ramp facilities on Lake Mead and four boat ramp facilities on Lake Mohave.  The 8 
Lake Mead NRA is seeking programmatic coverage for maintenance and enhancements 9 
to these ramps.  Maintenance activities include patching of potholes in ramps with asphalt 10 
or concrete and the occasional removal of silt at ramps through use of a backhoe or 11 
dredge.  Dredged materials typically do not exceed 10 cubic yards for any one location in 12 
any given year; the return cycle for such dredging has not been more frequent than once 13 
in every 10 years per location.  Programmatic coverage for enhancement of ramps 14 
includes the replacement of asphalt ramps with concrete ramps in the same location, as 15 
funding and water levels permit.  Additional enhancement activities would potentially 16 
include widening existing boat ramps to add another lane that is approximately 20 feet 17 
wide along no more than 200 feet of ramp below high water. 18 

2.4.5 Flow-Related Actions 19 

 20 
In managing the Lake Mead National Recreation Area, the NPS makes decisions 21 
regarding the temporal and spatial diversion (i.e., whether to divert surface flows or 22 
pump) of its Colorado River water rights and, in some situations, return flows to the river.  23 
Recent deliveries and return flows are identified in Appendix Q (Article V Decree 24 
Accounting Report for 2000).  The NPS, through PPR No. 82 (Executive Order 5105), 25 
dated May 3, 1926, has a diversion right of 500 cfs with an estimated consumptive use of 26 
300 cfs.  In addition, the NPS, through the 1964 Supreme Court Decree (Executive Order 27 
No. 5339) dated April 25, 1930, has a diversion entitlement of 1,500 cfs with an 28 
estimated consumptive use of 900 cfs. 29 

2.4.6 Additional Planning Activities Not Covered 30 

under the LCR MSCP BA 31 

The Lake Mead NRA has recently completed a Lake Management Plan, which provides 32 
management direction for water-based recreation on both Lake Mead and Lake Mohave.  33 
Water-based recreational activities and management have undergone separate section 7 34 
consultation under the ESA and, thus, are outside the Federal covered actions in this LCR 35 
MSCP BA. 36 
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2.5 Bureau of Indian Affairs 1 

2.5.1 Introduction 2 

The BIA administers provides assistance and funding for several Indian projects that are 3 
situated along or near the Colorado River.  Alternatively, the BIA’s program 4 
responsibility and administration can be assumed by Tribes through self-determination 5 
contracts or self-governance compacts. 6 

Indian Tribes may operate any BIA program, including construction (with the exception 7 
of trust or inherently Federal functions) under a self-determination contract or self-8 
governance compact.  BIA provides funding, monitors activity (including the expenditure 9 
of funds and the inspection of construction), and retains decision and approval authority 10 
for certain non-delegated trust actions, such as permits, leases and the NEPA process 11 
(25 U.S.C. §450 et. seq. and 25 C.F.R. Part 900).  Most of the proposed covered actions 12 
identified by BIA for the LCR MSCP BA can be administered by the Tribes pursuant to 13 
25 U.S.C. §450 et. seq.  Such administration will not affect the environmental effects or 14 
analysis under this LCR MSCP BA. 15 

There are six reservations in the LCR MSCP planning area, and the Havasupai 16 
Reservation is immediately east of the LCR MSCP planning area (Figure 2-4).  Five of 17 
the reservations are located between Lake Mead and the SIB.  There are currently no 18 
identified potentially covered projects with BIA involvement at Havasupai or Hualapai.  19 
The five reservations and the Fort Yuma Homesteads are briefly described below. 20 

Fort Mojave 21 
The Fort Mojave Indian Reservation is located on both sides of the Colorado River in 22 
Arizona, California, and Nevada, near Needles, California, approximately 15 miles south 23 
of Davis Dam.  The early history of farming on the reservation indicates there was 24 
limited success because of flooding and meandering of the river.  The construction of 25 
Hoover Dam and Davis Dam and channelization of the river allowed agricultural 26 
development to take place, and development leases were issued in the 1960s and 1970s.  27 
Approximately 14,000 acres of land are actively farmed on the reservation. 28 

Chemehuevi 29 
The Chemehuevi Indian Reservation is fronted by 25 miles of Colorado River shoreline.  30 
It is located in California, across the river from Lake Havasu City, just upstream of 31 
Parker Dam.  The Chemehuevi Tribe has a 45-acre experimental farm, which is irrigated 32 
by a river pump and a filtered drip and sprinkler system.  The project was funded 33 
partially by BIA. 34 

Colorado River 35 
The Colorado River Indian Reservation (CRIR) is located along the Colorado River, 36 
adjacent to Parker, Arizona, in southwestern Arizona and southeastern California.  CRIR 37 
includes 90 miles of the Colorado River shoreline.  Approximately 80,000 acres of land 38 
are being farmed, and most of the land is leased. 39 
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Fort Yuma 1 
The Fort Yuma Indian Reservation is located in southeastern California and southwestern 2 
Arizona near Yuma, Arizona, with a Colorado River shoreline of about 15 miles and is 3 
the home of the Quechan Tribe.  Approximately 9,500 acres of land are irrigated on the 4 
reservation, most of which are leased. 5 

Cocopah 6 
The Cocopah Reservations are south and west of Yuma, Arizona, with a Colorado River 7 
shoreline of about 2 miles at North Cocopah and 9 miles at West Cocopah.  8 
Approximately 2,260 acres are farmed under lease on the reservations. 9 

The Fort Yuma Homesteads are farm unit operations, leased to non-Indians, occupying 10 
about 380 acres on two parcels of land in the Yuma Valley, about 4 miles from the river, 11 
southwest of Yuma, Arizona. 12 

The BIA covered projects are described below as ongoing activities and future projects.  13 
In addition to the following text, tables, maps, and the timing for their implementation, a 14 
description of habitats affected by covered actions is provided in Chapter 5 of the LCR 15 
MSCP BA. 16 

2.5.2 Ongoing Activity 17 

2.5.2.1 Irrigation System Operation and Maintenance 18 

Irrigation system OM&R is an activity that is ongoing in all of the irrigation projects 19 
along the LCR.  Table 2-50 shows the existing irrigated acreage, the total mileage of 20 
canals, the mileage of lined canals and access roads maintained, and the amount of gravel 21 
needed for annual maintenance of the access roads for each of the irrigation projects. 22 

Colorado River Indian Irrigation Project 23 

Congress appropriated funds to design and construct an engineered canal system in 1860.  24 
Since then, approximately 80% of the Colorado River Indian Irrigation Project (CRIIP) 25 
has been completed and associated acreage subjugated.  BIA is responsible for operating 26 
the system and for repairing, maintaining, upgrading, and protecting system structures, 27 
such as the diversion to the main canal, laterals, turnouts, gates, check structures, 28 
measurement structures, electronics, spillways, certain groundwater pumps, access and 29 
system rights of way (ROW), roads, and fences.  This work is done on an as-needed basis 30 
but scheduled as much as possible to avoid an accumulation of problems.  The cleaning 31 
of canals and drains involves the mechanical removal of sediment and vegetation, both of 32 
which are deposited on previously disturbed, established system ROWs.  The work 33 
includes patching of lined canals, gate replacement, culvert replacement, well 34 
construction, and improvements to the measurement system.  Also included is repair or 35 
replacement of steel structures; spray cleaning and repainting; maintenance and 36 
replacement of rolling stock, such as graders, dozers, gradalls, and trucks; and installation 37 
or replacement of safety features, such as guardrails and fences. 38 



Figure 2-4
Indian Reservations along the LCR
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Table 2-50.  Summary of Existing and Potential Additional Irrigated Lands, Irrigation Infrastructure and 1 
Maintenance, and Present and Future Woodland Restoration by Tribes on the LCR 2 

 

Colorado River 
Indian 

Reservation Fort Mojave Chemehuevi 
Fort 

Yuma 
Fort Yuma 

Homesteads 
North and 

West Cocopah 

Existing irrigated 
land (acres) 

80,000 13,825 45 9,500 380 2,260 

Potential additional 
irrigated land 
(acres) 

25,000 
(27,620) 

3,745 
(4,160) 

1,855 
(2,020) 

650 
(730) 

 500 
(635) 

Canals (miles) 210 100 30 (pipeline) 96 7 24 

Lined canals 
(miles) 

75 84 30 (pipeline) 18 2 16 

Potential miles of 
lined canals 

135 (existing) + 
60 (new) = 195 

16 (existing) + 
20 (new) = 36 

150 (pipeline) 60 5 8 

Maintained roads 
(miles) 

520 100 20 75 6 16 

Gravel for annual 
road maintenance 
(cubic yards) 

62,500 10,000 2,000 8,000 400 2,000 

Present woodland 
restoration (acres) 

  3    

Future total 
woodland 
restoration (acres) 

  6    

Number in parentheses is the total acreage of land needed to irrigate the additional acres. 
 3 

Routine maintenance of the ROWs includes road grading, application of gravel or fill, 4 
and weed control along the canals and drains.  Vegetation is initially removed by 5 
mechanical means and is subsequently controlled on the ROW by contracted professional 6 
application of herbicides (using appropriately registered herbicides and appropriately 7 
trained applicators).  Cleared areas are retreated annually with Diurex and spot treated 8 
with Roundup as needed.  Diurex (3,840 gallons) and Roundup (3,953 gallons) were 9 
applied in 1999.  Approximately 332 miles of ROW are treated each year.  No herbicides 10 
or fish are used for aquatic weed control.  Flood control structures at the river and two 11 
major washes have been constructed; however, BIA has no responsibility for 12 
maintenance of these structures or construction of additional structures.  Three maps of 13 
the existing irrigation system, titled CRIR Irrigation Districts 1, 2, and 3; 4, 5, and 6; and 14 
7 and 8, respectively, are incorporated by reference (Bureau of Indian Affairs 1992). 15 

Fort Mohave Irrigation Project 16 

Since the entire reach of the Colorado River along Fort Mohave’s checkerboarded 17 
reservation lands has been riprapped, irrigation water is pumped from facilities at the 18 
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edge of the river to farmland, which is either farmed by the Tribe or by lessees on long-1 
term leases.  As leases expire, the Tribe is adding the associated land to its Tribal farm.  2 
The Tribe has agricultural land in Arizona, California, and Nevada.  All canals are lined, 3 
except for a few laterals in California.  Construction and OM&R of all system facilities 4 
are conducted by the Tribe or the lessees.  No BIA funds are expended for these purposes 5 
and have not been since the early 1990s.  At that time, BIA funds were used to construct 6 
some of the pumping facilities at the edge of the river just below the bridge from the city 7 
of Needles, California, to the Fort Mojave Indian Reservation in Arizona. 8 

BIA supports three soil conservationist/technicians through a self-determination contract.  9 
These personnel perform a variety of physical and natural resources functions for the 10 
Tribe, other than irrigation system OM&R.  The soil conservationist (Tribal physical 11 
resources director) serves on the Tribal Farm Board. 12 

The current and future farmland and irrigation facilities are displayed on Figure II-1 and 13 
Maps II-1–II-5 and IX-1–IX-5 of the rehabilitation and betterment report by Cooper 14 
Consultants and Harza Engineering Company (January 1991), which with this reference 15 
is incorporated herein (Cooper Consultants–Harza Engineering 1991). 16 

Chemehuevi Irrigation Project 17 

Development of a portion of the reservation’s 1,900 practicably irrigable acres (PIA) 18 
began in 1994 on a test-scale basis to determine what crops could be grown on a 19 
sustainable basis on the droughty terrace soils west of the river.  The PIA are based on 20 
water entitlements granted to the Chemehuevi and other Tribes by the Decree.  BIA 21 
continues to support this effort through a self-determination contract.  Water is pumped 22 
from a diesel-fueled facility at Catfish Bay on the Colorado River.  When the water 23 
reaches the terrace via pipeline, it is filtered and applied to the land by solid set sprinkler 24 
or drip irrigation systems.  Three hundred acres have been archeologically cleared for 25 
development, and the currently irrigated land (45 acres) is being expanded at the rate of 26 
10–20 acres per year as funding (BIA supplemented by the Tribe) is available.  The Tribe 27 
has conducted all the work associated with the construction and OM&R of the system.  28 
By design, the self-determination contract is to terminate when the farm transforms from 29 
a test facility to a profit-making enterprise.  BIA also contributes technical assistance 30 
through its Agency Resources Branch, which completed the final Environmental 31 
Assessment Chemehuevi Agricultural Development (February 1995). 32 

Fort Yuma Irrigation Project 33 

The Reservation Division (Bard and Indian Units of the Yuma Reclamation Project) was 34 
built by Reclamation (which holds title) and is operated and maintained by the Bard 35 
Water District under contract with Reclamation.  OM&R of the on-farm delivery system 36 
(farm ditches) is done by the farmer/lessees.  Off-project pumps and wells are operated 37 
by the farmers and maintained jointly with the Quechan Tribe.  Irrigation water is 38 
supplied through facilities of the IID (Colorado River diversion at Imperial Dam and the 39 
AAC, Yuma County Water Users’ Association (Yuma Main Canal), and the Reservation 40 
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Division.  BIA’s role is primarily administrative by oversight of OM&R through lease 1 
compliance activity and collection of OM&R assessments. 2 

Dredging, bank stabilization, and flood control operations in the Colorado River are 3 
carried out by the Reclamation.  High flows are bypassed through the AAC as much as 4 
possible and then returned to the river at the Pilot Knob Power Plant.  Flood control 5 
operations on the Colorado River within the Fort Yuma Indian Reservation are carried 6 
out by Reclamation and the respective irrigation districts. 7 

Cocopah Reservations 8 

Irrigation on the North and West Cocopah Reservations is a farm unit operation with the 9 
farmer/lessees responsible for on-farm OM&R.  Most of the land is irrigated from wells, 10 
with the Cocopah Tribe assisting with major repairs to the distribution system and pump 11 
and well maintenance.  About 1,200 acres at the West Cocopah Reservation can now be 12 
irrigated with water supplied by the Yuma County Water Users’ Association from the 13 
West Main Canal (Valley Division, Yuma Reclamation Project, diversion at Imperial 14 
Dam) under a temporary water service contract, depending on supply.  BIA has provided 15 
appropriated funds in the past for OM&R but not recently.  BIA’s role is primarily 16 
administrative by oversight of OM&R through lease compliance activity. 17 

Flood control operations in the Colorado River at the North Cocopah Reservation are 18 
carried out by Reclamation and at West Cocopah Reservation by Reclamation in 19 
cooperation with the USIBWC. 20 

Fort Yuma Homesteads 21 

The Fort Yuma Homesteads are Indian lands on which the Federal government holds a 22 
trust responsibility; however, the allotments are not a Tribal reservation.  The allotments 23 
are farm unit operations with the farmer/lessees responsible for on-farm OM&R.  24 
Irrigation water is supplied by the Yuma County Water Users’ Association from the 25 
Central Canal (Valley Division, Yuma Reclamation Project, diversion at Imperial Dam) 26 
under temporary water service contracts, depending on supply. 27 

2.5.2.2 Water Conservation Practices 28 

Colorado River Indian Irrigation Project 29 

The CRIR Tribal Water Resources Department and BIA are conducting or instituting 30 
measures to make the most efficient use on the reservation of the water diverted to the 31 
irrigation system.  The positive effect of these efforts is evidenced by the significant 32 
reduction over the past 3 years in water diverted at Headgate Rock Dam.  A systematic 33 
effort is underway to quantify the factors that contribute to inefficiency.  The current total 34 
diversion is 659,900 af of the 717,148 af entitlement for the reservation.  Spillage to 35 
Wasteway is being reduced by improving scheduling and delivery of water to all reaches 36 
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of the existing system.  Some of the water that was spilled at mid-system is being 1 
delivered to leases south of that point. 2 

Data loggers have been installed at strategic check gates.  An automatic Supervisory 3 
Control and Data Acquisition (SCADA) system is being installed to improve water flow 4 
to the appropriate points at the time water delivery is scheduled.  These systems, which 5 
will be operated and maintained over the next several years, are summarized in  6 
Table 2-51. 7 

Table 2-51.  Colorado River Indian Irrigation Project Location of On-Farm Measurement Demonstration 8 
Project Facilities, February 23, 1998 9 

 Sfc No. Lateral Turn Out Location Concrete 

1 1009 Main 15 0.25 mile downstream / Mohave—left Lined 

2 1016 Main 14 0.5 mile / Booth—right Lined 

3 2015 19R 32 At Little Road exit—right T.O./Unlined 

4 2028 19R 33 0.5 mile north of Agnes Wilson on 13th Avenue 0.25 mile—left Lined 

5 2029 19R 37 0.25 mile north / Agnes Wilson—left T.O./Unlined 

6 2086 19R-14 3 South Mohave 0.25 mile west / 6th Avenue—left Lined 

7 2115 19R-34 37 0.75 mile south / west Agnes Wilson 14 west 12th Avenue—left T.O./Unlined 

8 2045 19R-37 12 1.75 miles north / west Agnes Wilson / 0.25 mile west 14th 
Avenue—right 

T.O./Unlined 

9 2194 27R11 16 0.25 mile west / 6th Avenue / 0.5 mile south Burns—right Lined 

10 2174 27R-23 2 0.25 mile west / 8th Avenue / 0.25 mile north Burns—left T.O./Unlined 

11 2150 27R-36 10 0.25 mile north / west Agnes Wilson—right Lined 

12 1278 42L 1 1 mile south Burns / 0.1 mile east Main Canal Unlined 

13 3069 73 11 0.25 mile north / east Peterson—left Lined 

14 3066 73 22 0.75 mile south / Macabe—right Lined 

15 3066 73 24 0.75 mile south / Macabe—right Lined 

16 3191 73-19R-4 1 1.25 miles west / Mohave 0.25 mile north Ploacca—left T.O./Unlined 

17 3122 73-25R 4 0.5 mile east Mohave / 0.5 mile south Tahbo—right T.O./Unlined 

18 3263 73-36-20 14 1.25 miles south Nez. / 1.5 miles east Mohave—last turn out Lined 

19 1251 79 1 0.5 mile north / Scott 0.75 mile west Mohave—left Unlined 

20 1075 90 32 Lateral 90 at west Navajo—right Lined 

21 1090 90 53 0.1 mile upstream / west Tsosie—left Lined 

22 1106 90 67 1.75 miles downstream / Tsosie—left Lined 

23 1129 90 94 1.25 miles south / Welch—right Lined 

24 1156 90-56 7 0.5 mile east / Mohave at east Tsosie—left Lined 

25 1174 90-56 28 3.75 miles south / Tsosie 1.5 miles east Mohave  Lined 

* T.O.  =  Turn Out 
 10 
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Water measurement is being conducted at each farm unit delivery point by BIA ditch 1 
riders using velocity meters.  All deliveries are measured rather than estimated.  Growers 2 
are encouraged to install their own approved measuring devices.  Twenty-five 3 
demonstration devices were installed to discover and show the standards and costs of 4 
such devices under a variety of grower turnout situations.  The locations of these systems, 5 
which will be operated and maintained over the next few years, are summarized in 6 
Table 2-52. 7 

Table 2-52.  Colorado River Indian Irrigation Project Location and Purpose of System 8 
Measurement and Supervisory Control and Data Acquisition (SCADA) System Project Facilities 9 

 Sfc No. Location Comment 

1  Headgate Rock Dam Measure flow to the main canal 

2 1000 Main canal check 19 Measure flow in the main and laterals 19R and 19L 

3 1013 Main canal check 27 Measure flow in main and laterals 27R and 27L 

4 1026 Main canal check 42 Measure flow in main and lateral 42L 

5 1028 Main canal check 56 Measure flow in main canal 

6 1043 Main canal check 73 Measure flow in main canal and lateral 73 

7 3062 Lateral 73 check 19 Measure flow in lateral 73 and laterals 73-19R and 73-19L 

8 3065 Lateral 73 check 25 Measure flow in lateral 73 and lateral 73-25R 

9 1044 Lateral 90 check 1 Measure flow to lateral 90 and flow to wasteway No.2 

10 1088 Lateral 90-56 check 1 Measure flow to lateral 90-56 and lower lateral 90 
 10 

Each site has a data logger installed that gathers data on the distribution system.  The 11 
ongoing plan is to have each site report to a central location at the Poston Irrigation 12 
Office.  Eventually, the system will be capable of controlling gates remotely with full 13 
SCADA capabilities. 14 

If a lessee uses the full entitlement allotted to his farm, he can obtain additional water 15 
only by application and paying $17 per acre-foot (af) for “excess” water.  This substantial 16 
charge creates an incentive for the grower to make the most efficient use of the annual 17 
entitlement included in the OM&R service received when the per-acre assessment is paid 18 
each year.  On farm practices such as level basin irrigation, avoidance of over-irrigation 19 
and creation of less tail water are increasing. 20 

BIA, the Natural Resource Conservation Service, and the Tribe are participating in a 21 
recently developed soil salinity program that will employ electronic meters and global 22 
positioning system (GPS) and geographic information system (GIS) technologies to map 23 
the salinity in a field.  This program will provide growers with a tool to irrigate more 24 
efficiently and increase overall crop production from a field. 25 

Water reuse is being carried out by BIA and by growers who are allowed to flood irrigate 26 
on sloping land.  The water is pumped from collection areas or drains and mixed with 27 
much larger volumes of river water flowing in canals.  BIA also is pumping some 28 
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groundwater from a few farmland areas with soil conditions or other factors that prevent 1 
proper drainage to established drains. 2 

The cleaning of canals and drains by BIA contributes to reliable flows in the system.  3 
Annual maintenance to replace or seal gates, for example, contributes to that reliability as 4 
well. 5 

Sprinkler or drip irrigation systems are installed in locations such as sandy and sloped 6 
soils to increase application and crop use efficiency.  However, the extent of such 7 
systems is limited by the often high costs associated with them. 8 

Fort Mohave Irrigation Project 9 

The Tribe is entering into a cost-share agreement with Reclamation for the installation of 10 
measuring devices at all the diversion pump locations.  Currently, water use is estimated 11 
by a formula that has electricity used at a pump as the base and the employment of 12 
evapotranspiration formulae for crops grown.  BIA encourages accurate water 13 
measurement.  The current total diversion is 90,025 af of the 132,769-af entitlement for 14 
the reservation. 15 

Virtually all the canals are lined and kept patched on a regular maintenance basis.  This 16 
maintenance is the responsibility of whoever owns or leases the land.  There is no BIA 17 
funding for this activity. 18 

Chemehuevi Irrigation Project 19 

Because the soils on the terraces are generally course textured, sprinkler and drip 20 
irrigation rather than flood or furrow irrigation is employed.  The water pumped up from 21 
the river is sand filtered. 22 

Windbreaks have been planted to partially prevent wind from disturbing sprinkler system 23 
application.  Soil fertility and structure are being improved by rotating experimental 24 
crops with alfalfa.  The alfalfa, Sudan grass, and small grain cover crops also minimize 25 
soil removal by wind erosion.  Water removed from the river is measured at the pump 26 
site with a well-maintained flow meter.  BIA supports these efforts through technical 27 
assistance by the Awarding Official’s Technical Representative and others as part of the 28 
self-determination contract.  The current total diversion is 665 af of the 11,340-af 29 
entitlement for the Reservation. 30 

Fort Yuma Irrigation Project 31 

One lateral, the Pueblo has a demonstration flume and weir for water measurement 32 
installed by the Bard Water District. 33 
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Cocopah Reservations 1 

Currently, the Cocopah Reservations have no water conservation practices.  Possible 2 
future practices are described in “Future Projects.” 3 

Fort Yuma Homesteads 4 

Currently, the Fort Yuma Homesteads have no water conservation practices.  Possible 5 
future practices are described in “Future Projects.” 6 

2.5.2.3 Riparian Habitat Rehabilitation and 7 
Restoration 8 

Colorado River Indian Reservation 9 

Although BIA provided a small woodland grant in the early stages of the development of 10 
Ahakhav Tribal Preserve, it has not participated in the funding or approval process 11 
toward the realization of this large and successful Tribal enterprise.  More detailed 12 
description will appear as either part of Reclamation/Tribal involvement and/or part of 13 
the LCR MSCP Conservation Plan. 14 

Fort Mojave Indian Reservation 15 

BIA has not funded or formally approved any activity of this sort on the reservation.  The 16 
Colorado River Agency did participate in a National Interagency Fire Center Burned 17 
Area Emergency Rehabilitation effort in 1995 for 1,700 acres, of which a large portion 18 
was Tribal land; however, the plan was never implemented.  A large amount of old 19 
growth mesquite was burned.  The Tribe may at some later date restore all or a portion of 20 
that culturally valuable resource. 21 

Chemehuevi Indian Reservation 22 

Through the availability of nonrecurring BIA funds for woodlands projects, the Tribe has 23 
successfully completed approximately one-half of a shoreline/woodlands rehabilitation 24 
plan.  The Tribe’s woodland grants program was summarized in the Chemehuevi 25 
Conservation Department Woodlands Project (1999) report, which is incorporated herein 26 
by reference (Chemehuevi Tribe 1999).  The plan involves mechanical clearing and 27 
suppression of invasive saltcedar at prime beach areas of the reservation to the west of 28 
Lake Havasu.  Existing mesquite and Palo Verde are pruned according to accepted 29 
woodland practices.  The beaches are then leased to boaters on a daily or longer basis.  30 
The Tribal Conservation Department patrols and maintains the beaches.  The 50% of 31 
planned beaches that have been completed are south of the Havasu Landing Resort and 32 
north of the remaining planned beaches.  Longevity of the restored beaches is enhanced 33 
because the saltcedar plants, including roots, are removed.  No chemicals are used or are 34 
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needed to suppress saltcedar regrowth.  And the Tribe, through its monitoring program, 1 
has documented expanded wildlife use of the rehabilitated shorelines (Chemehuevi Tribe 2 
1999). 3 

Fort Yuma Reservation 4 

The Quechan Woodlands Re-Establishment Project (Quechan Tribe 1997) calls for the 5 
reestablishment of native cottonwood, willow, and mesquite.  A tree nursery is proposed 6 
as part of the overall restoration program. 7 

Cocopah Reservations 8 

The habitat enhancement concept plan for the Cocopah Tribal lands and adjacent areas 9 
along the River (Jones & Stokes Associates 1999) identified opportunities to enhance 10 
native habitats and cultural uses.  The concept plan identified 15 sites for action 11 
consideration to enhance habitat value and public uses. 12 

2.5.2.4 Wildland Fire Management 13 

In addition to wildland fire suppression activities, BIA staff carries out imminent fuel 14 
hazard reduction around dwellings (e.g., tree and brush trimming or removal as 15 
appropriate on all the reservations). 16 

2.5.2.5 Woodland and Shoreline Maintenance  17 

Chemehuevi Indian Reservation 18 

There is a recreation aspect to the shoreline/woodland project under “Riparian Habitat 19 
Rehabilitation and Restoration” (previously included 1999 Chemehuevi Woodlands 20 
Project [Chemehuevi Tribe 1999]).  These popular beaches will generate income for the 21 
Tribe, from which a portion can be used to perpetuate the areas. 22 

2.5.2.6 Flow-Related Actions 23 

Native American tribes make decisions regarding the temporal and spatial diversion (i.e., 24 
whether to divert surface flows or pump) of their Colorado River water rights and, in 25 
some situations, return flows to the river.  Recent deliveries and return flows are 26 
identified in Appendix Q (Article V Decree Accounting Report for 2000). 27 

Tribal rights to Colorado River water are based on applicable Federal law including the 28 
1908 Winters v. United States decision and have been further specified in the Decree and 29 
Supplemental Decrees issued by the Court in 1979, 1984, and 2000.  Five of the six tribes 30 
with reservation lands located in or bordering the planning area possess Decreed rights to 31 
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Colorado River water for use on reservation lands.  These tribes are the Fort Mojave 1 
Indian Tribe, the Chemehuevi Indian Tribe, the Colorado River Indian Tribes, the 2 
Quechan Indian Tribe (the Fort Yuma Indian Reservation), and the Cocopah Indian 3 
Tribe.  Together, these five tribes have present Decreed rights to divert 925,840 af of 4 
Colorado River water annually.  The United States acknowledges the senior priorities of 5 
the Decreed rights for these five reservations.  Reclamation is committed to making 6 
progress in helping tribes make better use of their water rights and supports each Tribe’s 7 
efforts to do so within the bounds of applicable law.  Reclamation acknowledges that the 8 
Tribes’ Decreed rights are Indian Trust Assets and that the United States, as trustee for 9 
those Tribal water rights, is committed to protect them.  Any action taken to implement 10 
the LCR MSCP will not and cannot modify these decreed water rights in any manner. 11 

The Fort Mojave Indian Reservation is located on the Colorado River near the meeting 12 
point of the boundaries of Arizona, California, and Nevada.  The tribe has reservation 13 
land in, and possesses Decreed rights to Colorado River water in, all three states, as 14 
specified in the Decree.  The tribe has rights to divert 132,789 af of Colorado River 15 
water, comprising 103,535 afy in Arizona, 16,720 afy in California, and 12,534 afy in 16 
Nevada (Bureau of Reclamation 2000d and 531 U.S. 1 (2000)).  17 

The Chemehuevi Indian Reservation is located in southern California on plateau lands 18 
near the western shoreline of Lake Havasu.  Pursuant to the Decree, the tribe possesses 19 
Decreed rights to divert 11,340 af of Colorado River water annually (Bureau of 20 
Reclamation 2000d). 21 

The CRIT Reservation is located in southwestern Arizona and southeastern California, 22 
south of Parker, Arizona.  In accordance with the Decree, the tribe possesses Decreed 23 
rights to divert 719,248 af of Colorado River water annually, comprising 662,402 afy in 24 
Arizona and 56,846 afy in California (Bureau of Reclamation 2000d and 531 U.S. 1 25 
(2000)). 26 

The Fort Yuma Indian Reservation is located in southwestern Arizona and southeastern 27 
California north and east of Yuma, Arizona.  Water for the tribe is diverted from the 28 
Colorado River at Imperial Dam and is delivered through the Yuma Project Reservation 29 
Division—Indian Unit.  The tribe also has small uses at homestead sites south of Yuma.  30 
Pursuant to the Decree, the tribe possesses Decreed rights to divert 51,616 af of Colorado 31 
River water annually in California (Bureau of Reclamation 2000d). 32 

The Cocopah Indian Reservation is located in southwestern Arizona, south of Yuma, 33 
Arizona.  Pursuant to the Decree, the tribe possesses Decreed water rights to 10,847 afy 34 
of Colorado River water (Bureau of Reclamation 2000d). 35 

2.5.3 Future Projects 36 

Future BIA activity includes technical assistance, coordination, and liaison with Tribal 37 
governments and others engaged in land development.   38 
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2.5.3.1 Canal Lining 1 

It will be necessary at times to patch or reline lined canals.  Additionally, the projects 2 
may include lining unlined stretches of canal.  Lining materials could include reinforced 3 
or un-reinforced concrete, shotcrete, geotextile, or clay.  Lining of laterals and on-farm 4 
ditches reduces seepage flow to subsurface drainage and improves irrigation efficiency.  5 
There are no known areas on any of the reservations where lining a canal will reduce the 6 
amount of riparian areas.  Table 2-50 shows the potential number of miles of lined canals 7 
that may be added to the projects described below. 8 

Colorado River Indian Irrigation Project 9 

The previously cited and included irrigation facility maps show, among other key 10 
features of the existing irrigation system, the unlined canals.  Although it will be 11 
desirable to line all unlined canals to better control the flow of water, economics will 12 
dictate that a priority for lining be established.  Unlined canals, although not as flow 13 
efficient as lined canals, usually seal themselves with the deposition of fine materials in 14 
the canals.  If cleaned carefully, which is performed under normal maintenance, the seal 15 
is left undisturbed and seepage is minimal.  Development Plan for the Colorado River 16 
Irrigation Project (June 1993) was developed via contract for the BIA.  The plan 17 
estimated a total cost of $15 million for the lining of 19 laterals and installation, 18 
replacement, and rehabilitation of water delivery structures.  Details on these 19 
improvements are provided in the June 1993 revised development plan (SFC Engineering 20 
1992), which, with this reference, is herein included.  Facilities are located on the three 21 
CRIIP irrigation facilities maps previously cited. 22 

On the Reservation, seepage will nearly always follow the drainage from irrigated fields 23 
to the drains.  There are few riparian areas (none of significance) in the developed project 24 
that are likely to be fed by water seeping from irrigation canals.  The vegetation overlays 25 
have been incorporated into the reservation and area maps and are on file with BIA. 26 

Fort Mohave Irrigation Project 27 

The approximately 16 miles of unlined canals in California may be lined in the future.  28 
The seepage, sealing, and riparian elements are the same as described above.  Reference 29 
Map II-4 from the Cooper Consultants, Inc.—Harza Engineering Company Report 30 
(Cooper Consultants, Inc.—Harza Engineering Company 1991) and Table 2-50. 31 

Fort Yuma Irrigation Project 32 

Approximately 60 miles of unlined distribution canals are projected for concrete lining 33 
(Table 2-50).  Most of the farm ditches are earth ditches and may be lined in the future by 34 
the farmer/lessees under BIA-authorized improvement leases with the Indian landowners. 35 



  Description of Federal Actions (Covered Actions)

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
2-85 

December 2004

J&S 00450.00

 

Cocopah Reservations 1 

Irrigation canals at West Cocopah that could be concrete lined are operated and 2 
maintained by the Yuma County Water Users’ Association.  Most of the existing farm 3 
ditches on the West Cocopah Reservation are already concrete lined.  The remaining 4 
earth ditches will be lined at the farmer’s/lessee’s discretion under BIA-authorized 5 
improvement leases with the Cocopah Tribe.  There are no plans to concrete line farm 6 
ditches at North Cocopah because the Cocopah Tribe intends to completely develop the 7 
farmland on this reservation for other purposes, including expansion of the existing 8 
recreation vehicle (RV) park. 9 

Fort Yuma Homesteads 10 

Irrigation canals at the Fort Yuma Homesteads that could be concrete lined are operated 11 
and maintained by the Yuma County Water Users’ Association.  Most of the existing 12 
farm ditches on the Fort Yuma Homesteads are already concrete lined.  The remaining 13 
earth ditches will be lined at the farmer’s/lessee’s discretion under BIA authorized 14 
improvement leases with the Indian landowners (Table 2-50). 15 

2.5.3.2 Water Conservation Practices 16 

Colorado River Agency 17 

The water conservation practices described earlier under ongoing activities will continue 18 
into the future.  They no doubt will even intensify because all the Tribes will want to 19 
make the most efficient use of their water entitlements.  Although no plans have been 20 
developed, other options, such as storage of water and increased reuse of irrigation and 21 
other reclaimed water will be considered.  Canal lining, as described earlier, will 22 
contribute to water conservation. 23 

Fort Yuma Agency 24 

Because the Cocopah and Fort Yuma Reservations and Fort Yuma Homesteads use 25 
Colorado River water for irrigation, Reclamation has asked the Fort Yuma Agency to 26 
cooperate in developing water conservation plans and implementing them.  Agency staff 27 
will be working with Reclamation, the Cocopah, and Quechan Tribes and the respective 28 
irrigation districts. 29 

2.5.3.3 Farmland Development, Including 30 
Construction of Irrigation Systems 31 

The BIA Indian irrigation projects have not been completed, and, therefore, none of the 32 
Tribes along the LCR have been able to fully use their entitlements to Colorado River 33 
water.  The entitlements granted to the Tribes by Decree entitlement are based on the PIA 34 
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on each reservation.  All of the projects have additional lands that are PIA and may be 1 
converted to agriculture in the future, which will also require new irrigation systems or 2 
the extension of the existing systems.  Environmental clearance must be completed for 3 
each project.  Table 2-50 shows the breakdown by project (Tribe) of potential additional 4 
acres of irrigated agriculture.  The general location of these potential areas of irrigated 5 
agricultural development is shown in Figure 2-5 and areas are detailed in Figures 2-6–6 
2-19.  A potential timeline for planning, compliance, and implementation for each of the 7 
projects is presented in Table 2-53.   8 

The farmland development projects described in this section are covered under the LCR 9 
MSCP BA, with the exception of: 10 

 the Chemehuevi Irrigation Project (described below) to convert 2,020 acres of 11 
existing lands to agricultural uses (see Table 2-50 and Figure 2-17); and   12 

 3,832 acres of the total 4,442 acres of agricultural development that would remove 13 
honey mesquite type IV land cover that provides habitat for the Arizona Bell’s vireo 14 
(i.e., only 610 acres of honey mesquite type IV that could be removed are covered 15 
under the LCR MSCP). 16 

The agricultural projects will be evaluated independent of the LCR MSCP.  At the option 17 
of the BIA and/or affected Tribes, any ESA coverage determined to be applicable to these 18 
future Tribal farmland development projects may be subsequently considered for 19 
coverage through the LCR MSCP. 20 

Colorado River Indian Irrigation Project 21 

The Tribe plans to bring an additional 25,000 acres into agricultural production should 22 
Congress appropriate adequate funds to complete the CRIIP.  These lands and associated 23 
infrastructure are shown in detail in the Cooper/Harza Rehabilitation and Betterment 24 
Report.  Additional information on future development is contained in the Development 25 
Plan for the Colorado River Irrigation Project (SFC Engineering 1993).  The location of 26 
the proposed agricultural development and acres of habitat types affected are illustrated 27 
in Figures 2-5–2-13.  With the inclusion of necessary infrastructure for the new 28 
agricultural lands, the total acreage affected is 27,620 acres (Table 2-50). 29 

There will be no future diversion points, at least on the Arizona side of the river because 30 
the diversion at Headgate Rock Dam was designed to service the completed system.  Any 31 
mesa irrigation will be drawn from project canals because well water quality is not 32 
suitable for irrigation.  Irrigation projects outside the designated boundaries (the historical 33 
floodplain) of the LCR MSCP planning area will not be covered by this LCR MSCP BA.  34 
In California, existing river pumping sites will be upgraded by the lessees. 35 

Fort Mohave Irrigation Project 36 

The Tribe plans to fully develop its farmland, which will increase farmed acreage by 37 
approximately 3,745 acres in Arizona (Table 2-50).  New canals and new pumping 38 
stations would be constructed, bringing the total affected acres to 4,160 acres (Figure II-1 39 



Table 2-53.  Estimated Timeline for Development of Irrigation Facilities for Bureau of Indian Affairs (revised Jan 16, 2003) 

 2007  2008  2009  2010  2011  2012  2013  2014 2015  2016  2017 2018  2019  2020  2021  2022  2023  2024  2025  2026  2027 
CRIR Funding       NEPA          Const. Phase I— 

(Phase I    Process 
and NEPA                                  Funding     Const. Phase II— 
   Process)                                                                 Funding     Const. Phase III— 
                                                                                                             Funding  Const. Phase IV— 
                                                                                                                                       Funding          Const. Phase V-- 

Fort Mohave Funding       NEPA        Construction------------------------------------------- 
  Process      Process        Phases I & II 

Chemehuevi Funding       NEPA        Construction-------------------- 
  Process      Process        Phase II 

Fort Yuma Funding               NEPA        Construction----------- 
  Process             Process        Phase II 

North and 
West 
Cocopah 

Funding              NEPA        Construction------------ 
  Process             Process        Phase II 

CRIR  Funding Process    NEPA Process     Construction 
Phase I   2007–2008 (for NEPA and Phase I Const.) 2009–2010 (one document for all phases) 2011–2013 
Phase II 2012–2013  2014–2016 
Phase III 2015–2016  2017–2019 
Phase IV 2018–2019  2020–2022 
Phase V 2021–2022  2023–2025 
Total Acres:  25,000 (Each phase of construction will involve 5,000 acres) 
Fort Mohave 
Funding process: 2007 to 2008 
NEPA Process: 2009 to 2010 
Construction period: 2007 to 2014 (Phases I & II) 
Acres: 5,400 

Chemehuevi 
Funding process: 2007 to 2008 
NEPA Process: 2009 to 2010 
Construction period: 2014 to 2016 (Phase II) 
Acres: 1,600 

Fort Yuma 
Funding process: 2007 to 2008 
NEPA Process: 2009 to 2010 
Construction period: 2014 to 2016 (Phase II) 
Acres: 715 

North and West Cocopah 
Funding process: 2007 to 2008 
NEPA Process: 2009 to 2010 
Construction period: 2014 to 2016 (Phase II) 
Acres: 500 

**  This funding and construction time lines are presented only for projecting temporal impacts for the LCR MSCP BA and have not been reviewed by the 
affected tribes. 

 



 



Figure 2-5
Potential Agricultural Development for Indian Tribes along the LCR

(see detail in following maps)
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Figure 2-6
Potential Agricultural Development in Areas 8, 9, 10, and 11 —

Colorado River Indian Reservation
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Figure 2-7
Potential Agricultural Development in Areas 12 and 13 —

Colorado River Indian Reservation
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Figure 2-8
Potential Agricultural Development in Areas 14, 15, 16, and 17 —

Colorado River Indian Reservation
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Figure 2-9 
Potential Agricultural Development in Areas 18, 19, 20, and 21 —

Colorado River Indian Reservation
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Figure 2-10
Potential Agricultural Development in Areas 22 and 23 —

Colorado River Indian Reservation
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Figure 2-11
Potential Agricultural Development in Areas 24 and 25 —

Colorado River Indian Reservation
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Figure 2-12
Potential Agricultural Development in Areas 26, 27, and 28 —

Colorado River Indian Reservation
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Figure 2-13
Potential Agricultural Development in Area 29 —

Colorado River Indian Reservation
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Figure 2-16
Potential Agricultural Development in Area 41 —

Fort Mojave Indian Reservation
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Figure 2-17
Potential Agricultural Development in Area 30 —

Chemehuevi Indian Reservation
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Figure 2-19
Potential Agricultural Development in Areas 1, 2, and 3 —

Cocopah Indian Reservation
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and Maps IX-1 to IX-5 of the Cooper report).  The locations of the proposed irrigation 1 
development sites and affected vegetation are illustrated in Figures 2-14–2-16. 2 

Chemehuevi Irrigation Project 3 

The Tribe may develop up to 1,855 acres of land, including the 300 acres already 4 
referenced (Table 2-50).  The current pump station will service only up to 500 acres.  5 
Additional like facilities would be constructed in and from Catfish Bay because it is 6 
central to the total agricultural area and best suited for water extraction without infringing 7 
seriously on wildlife habitat.  Figure 2-17 shows the location of the proposed irrigated 8 
agriculture development and acres of habitat affected.  With needed infrastructure to 9 
support the new development, approximately 2,020 acres will be affected (Table 2-50). 10 

Fort Yuma Agency 11 

The location of the proposed 650-acre irrigation development project and acres of 12 
affected habitat are illustrated in Figure 2-18 (Table 2-50).  Vegetation communities are 13 
mostly saltcedar, with a very few mesquite trees on undisturbed areas.  At Fort Yuma, 14 
about 400 acres have been cleared by Reclamation for dredge spoil deposition. 15 

Using a water duty of 5.0 af per acre, the Fort Yuma project will need 5,000 afy.  New 16 
farm ditches will be constructed, usually by farmer/lessees, as potential farming areas are 17 
developed on the Fort Yuma Reservations, with tie-ins to the existing irrigation system, 18 
or new wells drilled. 19 

Cocopah Indian Reservation 20 

Three Cocopah sites are proposed for 500 acres of irrigated agriculture development 21 
(Figure 2-19).  With needed infrastructure, 635 acres of habitat will be impacted 22 
(Table 2-50).  It is anticipated 2,500 af will be needed to make these sites productive.  23 
New farm ditches will be constructed, usually by the farmer/lessees, as potential farming 24 
areas are developed on the West Cocopah Reservation, with tie-ins to the existing 25 
irrigation system, or new wells drilled. 26 

2.5.3.4 Riparian Habitat Rehabilitation and 27 
Restoration 28 

Through the process of site evaluation and planning by the LCR MSCP Program 29 
Manager, the sites or situations referenced herein for the two Tribes will be screened for 30 
inclusion as conservation areas to be selected, developed, and managed under the LCR 31 
MSCP Conservation Plan.  The screening and evaluation process will be a multiparty 32 
undertaking, involving all jurisdictional entities. 33 
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Fort Yuma Reservation 1 

The Quechan Tribe intends to continue with its Woodland Rehabilitation and Restoration 2 
Plan (Quechan Tribe 2000). 3 

Cocopah Reservations 4 

The Cocopah Tribe intends to implement its Habitat Enhancement Concept Plan (Jones & 5 
Stokes Associates 1999). 6 

2.5.3.5 Headgate Rock Dam Operation and 7 
Maintenance 8 

Water and Power Operations 9 

Headgate Rock Dam was completed in 1941 and is a diversion dam and part of CRIIP.  It 10 
controls the surface elevation of a 16-mile stretch of the river, reaching almost to the tail 11 
water of Parker Dam.  There is very little daily fluctuation in the water levels upstream of 12 
Headgate Rock Dam.  Downstream levels reflect the releases from Parker Dam.  13 
Irrigation water is diverted from above the dam almost 12 months out of the year.  When 14 
water is being diverted, the upstream elevation is kept at or around 364.4 feet msl.  When 15 
water is not being diverted, the upstream lake can be lowered by opening the spillway 16 
gates, and the water level is kept at or around 363.4 feet msl.  When the power plant is 17 
operational, power is generated through up to three 6.5-megawatt turbine units depending 18 
on water release through Parker Dam.  The power is used for the irrigation project, BIA s 19 
needs, power sales, and exchanges off reservation. 20 

CRIIP’s main canal is 18 miles long and includes six major control or diversion 21 
structures, as well as minor delivery, drainage, and highway structures.  CRIIP operates 22 
the diversion on a demand basis.  Water users must place their order at least 48 hours in 23 
advance, and the irrigation office usually provides that water within 48 hours from the 24 
posted end-of-order time each day.  Accumulated daily water orders are relayed to the 25 
Dam, so that gates on the dam and main canal intake structure are raised or lowered to 26 
divert the correct quantity into the irrigation system. 27 

The CRIIP Irrigation Office prepares and submits an annual report that provides the 28 
annual projected water use to the River Operations Branch of Reclamation.  This report 29 
estimates the monthly flow to be diverted for CRIIP use in the next crop year. 30 

2.5.3.6 Wildland Fire Management 31 

The BIA Colorado River and Fort Yuma Agency offices are currently working with the 32 
five LCR Tribes to develop wildland fire management plans for each of the reservations.  33 
The Wildland Fire Management Plan for the Hualapai Reservation has been completed 34 
by the Truxton Canyon BIA Agency office.  The BIA is completing fire management 35 
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planning on every burnable acre, as mandated by the Congressional 1995 and 2001 1 
Federal Wildland Fire Policies.  BIA and Tribal staff, coordinating with other Federal 2 
agencies, are planning to conduct wildland fire fuel hazard reduction and hazardous fuels 3 
reduction in the wildland/urban interface.  The completed plans include programmatic 4 
EAs.  Project-specific EAs will tier from the programmatic EAs.  They will be conducted 5 
prior to any fuel hazard reduction activity to ensure that the project meets Tribal goals 6 
and objectives, complies with existing Tribal environmental and legal codes, and are 7 
guided by Federal statue. 8 

BIA wildland fire management objectives provide for firefighter and public safety as the 9 
first priority in every wildland fire management activity.  Another objective is to provide 10 
effective wildland fire protection, fire use and hazardous fuels management, and timely 11 
rehabilitation on Indian lands held in trust by the United States, based on management 12 
plans approved by the Indian land owner.  Preparedness is based on the most efficient 13 
level of meeting Tribal goals and objectives for the program.  It uses resources and 14 
cooperative, interagency approaches to meet local, regional, and national resource needs.  15 
It strives for an effective fire prevention program focusing on human-caused fires.  16 
Implementation of Tribal management of the program will be facilitated with a self-17 
determination contract, as requested by Tribal government. 18 

Fuels/hazardous vegetation will be managed through the use of mechanical treatments, 19 
prescribed fire, wildland fire use, and/or chemical treatments, as approved by the local 20 
Tribal leadership. 21 

Colorado River Reservation 22 

Approximately 400 acres of this 270,000-acre reservation have proposed fuels 23 
management projects. 24 

Fort Mojave Reservation 25 

Approximately 100 acres of this 42,000-acre reservation have proposed fuels 26 
management projects. 27 

Fort Yuma Reservation 28 

Approximately 45 acres of old fuel breaks and hazardous fuels in communities are 29 
planned to be cleared on this 52,000-acre reservation. 30 

Cocopah and Fort Yuma Homesteads Reservation 31 

Fuel breaks and hazardous fuels around homes and businesses are planned to be cleared 32 
on this 600-acre agricultural and residential reservation. 33 
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Hualapai Reservation 1 

Fuels management activities will occur around communities and in areas of high-hazard 2 
fuels.  They tend to be distant from the Colorado River corridor.  It is unlikely that 3 
planned reservation fuels management activities will greatly affect the area of concern. 4 

2.6 U.S. Fish and Wildlife Service 5 

2.6.1 Introduction 6 

In managing the four NWRs along the LCR, the USFWS makes decisions regarding the 7 
temporal and spatial diversion (i.e., diverting surface flows or pumping) of its Colorado 8 
River water rights and, in some situations, return flows to the river.  Recent deliveries and 9 
return flows are provided in Appendix Q (Article V Decree Accounting Report for 2000).  10 
Water rights for use of Colorado River water by Havasu, Cibola, and Imperial NWRs 11 
were granted in the Decree and by Secretarial reservation.  These waters are regulated 12 
and managed by Reclamation.  Bill Williams River NWR uses waters regulated and 13 
managed by the Corps.  Water rights are granted by Arizona for the Bill Williams River, 14 
a tributary of the Colorado River, and thus, this water is not considered Colorado River 15 
water until it commingles at the mainstem. 16 

2.6.2 Havasu National Wildlife Refuge 17 

Havasu NWR has an entitlement in annual quantities reasonably necessary to fulfill the 18 
purposes of the refuge, not to exceed 41,839 af of water diverted from the Colorado River 19 
mainstem or 37,339 af of consumptive use of mainstem water, whichever is less.  20 
Consumptive use means diversions from the river less such return flow thereto as is 21 
available for consumptive use in the United States or in satisfaction of the 1944 Water 22 
Treaty obligation.  Consumptive use of the mainstem includes all consumptive uses of 23 
water of the mainstem, including water drawn from the mainstem by underground 24 
pumping, and including, but not limited to, consumptive uses by persons, agencies of that 25 
state, and the United States for the benefit of Indian reservations and other Federal 26 
establishments within the state, i.e., Havasu, as well as Cibola and Imperial NWRs.  The 27 
priority date for Havasu NWR entitlement is January 22, 1941, for lands reserved by 28 
Executive Order 8647, and a priority date of February 11, 1949, for lands reserved by 29 
Public Land Order 559. 30 

2.6.3 Cibola National Wildlife Refuge 31 

Cibola NWR has an entitlement that was established by a Secretarial reservation in the 32 
FR on December 8, 1982, as follows: 33 

Consistent with the 2/9/44 contract between the United States and the State of Arizona, 34 
notice is given that the following amount of Colorado River water is reserved for the 35 
United States for use on the Cibola NWR in Arizona:  (1) The diversion of 27,000 af 36 
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annually from the mainstem or the consumptive use of 16,793 af annually from the 1 
mainstem, whichever is less, with a priority date of 8/21/64.” 2 

Additionally, Cibola has a diversionary right for 7,00 af annually for the purpose of 3 
circulation through Cibola Lake. 4 

2.6.4 Imperial National Wildlife Refuge 5 

Imperial NWR has an entitlement in annual quantities reasonably necessary to fulfill the 6 
purposes of the refuge not to exceed 28,000 af of water diverted from the mainstem or 7 
23,000 af consumptive use of mainstem water, whichever is less, with a priority date of 8 
February 14, 1941. 9 

2.6.5 Bill Williams River National Wildlife Refuge 10 

Bill Williams River NWR does not receive Colorado River water.  (Technically the 11 
refuge does withdraw less than 2 af of Colorado River water from its headquarters’ well, 12 
but it is under Havasu NWR’s water rights). 13 

2.7 Bureau of Land Management 14 

 15 
BLM makes decisions regarding the temporal and spatial diversion (i.e., whether to divert 16 
surface flows or pump) of its Colorado River water rights and, in some situations, return 17 
flows to the river.  Recent deliveries and return flows are identified in Appendix Q 18 
(Article V Decree Accounting Report for 2000).  BLM has a consumptive use entitlement 19 
of 4,010 cfs under Secretarial Reservations dated August 30, 1973, September 29, 1981, 20 
and April 27, 1987, and under Contract No. 8-07-30-W0373, dated June 13, 2000.  BLM 21 
also has surplus diversion entitlement of 1,000 cfs under Secretarial Reservation, dated 22 
August 30, 1973, and Contract No. 8-07-30-W0374, and 1,150 cfs under Contract No. 6-23 
07-30-W0351, dated August 26, 1999.  24 

BLM is not seeking coverage for any additional actions.  It completed a previous 25 
section 7 consultation on its discretionary actions along the LCR.  Lands managed by 26 
BLM may be selected, through cooperative planning between the LCR MSCP Program 27 
Manager and BLM, for the use in implementation of LCR MSCP–sponsored 28 
conservation projects along the LCR.  29 
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2.8 LCR MSCP Conservation Plan 1 

2.8.1 LCR MSCP Conservation Plan 2 

Implementation 3 

The LCR MSCP Conservation Plan, as described in the LCR MSCP HCP, is a robust 4 
approach to covered species conservation that addresses all adverse effects of the covered 5 
actions, projects, and activities described in Chapters 2 and 3 of this BA and Chapter 2 of 6 
the LCR MSCP HCP.  All elements of the Conservation Plan, as described in the LCR 7 
MSCP HCP, are part of the Federal actions covered by this BA.   8 

The LCR MSCP Conservation Plan, as described Chapter 5 of the HCP, is incorporated 9 
by reference in its entirety into this BA.  Tables 2-54–2-56 provide a summary of the 10 
goals, conservation measures, and expected outcomes for covered species with 11 
implementation of the LCR MSCP that are described in the LCR MSCP Conservation 12 
Plan.  Figures 2-20 and 2-21 illustrate how LCR MSCP-created cottonwood-willow and 13 
marsh land cover will be designed and distributed among reaches to provide habitat and 14 
achieve LCR MSCP goals for each of the associated covered species.  In addition to the 15 
conservation measures identified in Tables 2-54–2-56, other key conservation measures 16 
in the HCP include: 17 

 establishing a $25 million fund for maintaining important existing habitat areas, 18 

 augmentation of razorback sucker populations with 660,000 hatchery-raised and 19 
reared fish (at least 300 millimeters [mm] long), 20 

 augmentation of bonytail populations with 620,000 hatchery-raised and reared fish 21 
(at least 250 mm long), 22 

 funding of $500,000 to the Glen Canyon Dam Adaptive Management Workgroup to 23 
support conservation programs for humpback chub, 24 

 funding of $400,000 for conservation measures in support of flannelmouth sucker in 25 
the LCR, and 26 

 Funding of $10,000 per year until 2030 to the MSHCP Rare Plant Workgroup to 27 
support unfunded conservation measures for sticky buckwheat and threecorner 28 
milkvetch. 29 

2.8.2 Implementing Agreement and Funding and 30 

Management Agreement 31 

Implementation of the LCR MSCP Conservation Plan will be undertaken by 32 
Reclamation, in cooperation with the other Federal and non-federal LCR MSCP 33 
participants.  In order to assist in establishing the structure for implementation of the 34 
LCR MSCP the parties have developed a draft final Implementation Agreement (IA), 35 
which is published as Exhibit B to the Final LCR MSCP HCP (see Volume III). 36 
 37 



Table 2-54.  LCR MSCP Conservation and Biological Goals for Covered Species Page 1 of 2 

Conservation Goals  

Covered Species 

Avoid, Minimize, and Fully 
Mitigate Adverse Effects of 

Covered Activities and 
LCR MSCP Implementation 

on Speciesa 

Contribute 
to Recovery 

of Listed 
Speciesb 

Reduce the 
Likelihood of 
Future Federal 

Listing of  
Nonlisted Speciesb Biological Goal 

Yuma clapper rail X X  Create and maintain 512 acres of species habitat. 

Southwestern willow 
flycatcher 

X X  Create and maintain 4,050 acres of species habitat. 

Desert tortoise (Mojave 
population) 

X   Protect 230 acres of unprotected occupied species habitat. 

Bonytail X X  Create and maintain 360 acres of species habitat and rear and release 
up to 620,000 juvenile bonytail along the LCR over the term of the 
LCR MSCP. 

Humpback chub X X  Provide $500,000 in funding to support existing species conservation 
programs. 

Razorback sucker X X  Create and maintain 360 acres of species habitat and rear and release 
up to 620,000 juvenile razorback sucker along the LCR over the 
term of the LCR MSCP. 

Western red bat  X   Create and maintain 765 acres of species roosting habitat. 

Western yellow bat X   Create and maintain 765 acres of species roosting habitat. 

Desert pocket mouse X   Fully restore occupied habitat that is disturbed as a result of 
implementing covered activities that create, restore, or maintain 
habitat. 

Colorado River cotton rat X   Create and maintain 125 acres of species habitat in Reaches 3 and 4. 

Yuma hispid cotton rat  X   Create and maintain 76 acres of species habitat in Reaches 6 and 7. 

Western least bittern X  X Create and maintain 512 acres of species habitat. 

California black rail X  X Create and maintain 130 acres of species habitat. 

Yellow-billed cuckoo X  X Create and maintain 4,050 acres of species habitat. 



Table 2-54.  Continued Page 2 of 2

Conservation Goals  

Covered Species 

Avoid, Minimize, and Fully 
Mitigate Adverse Effects of 

Covered Activities and 
LCR MSCP Implementation 

on Speciesa 

Contribute 
to Recovery 

of Listed 
Speciesb 

Reduce the 
Likelihood of 
Future Federal 

Listing of  
Nonlisted Speciesb Biological Goal 

Elf owl X  X Create and maintain 1,784 acres of species habitat in Reaches 3–5. 

Gilded flicker X  X Create and maintain 4,050 acres of species habitat in Reaches 3–7. 

Gila woodpecker X  X Create and maintain 1,702 acres of species habitat in Reaches 3–6. 

Vermilion flycatcher X  X Create and maintain 5,208 acres of species habitat. 

Arizona Bell’s vireo X   Create and maintain 2,983 acres of species habitat. 

Sonoran yellow warbler X  X Create and maintain 4,050 acres of species habitat. 

Summer tanager X  X Create and maintain 602 acres of species habitat. 

Flat-tailed horned lizard X   Protect 230 acres of unprotected occupied species habitat. 

Relict leopard frog X  X Provide $100,000 in funding to support existing species conservation 
programs. 

Flannelmouth sucker X  X Create and maintain 85 acres of species habitat in Reach 3 and 
provide $400,000 in funding to support existing species conservation 
programs. 

MacNeill’s sootywing 
skipper 

X   Create and maintain 222 acres of species habitat in Reaches 1–4. 

Sticky buckwheat X  X Provide $10,000 per year until 2030 to support sticky buckwheat and 
threecorner milkvetch conservation programs. 

Threecorner milkvetch X  X Provide $10,000 per year until 2030 to support threecorner 
milkvetch and sticky buckwheat conservation programs. 

Notes: 
a This goal applies to all species that could be adversely affected by covered activities or LCR MSCP implementation. 

 b This goal applies to species that depend on the aquatic, wetland, or riparian environments present in the LCR MSCP planning area, and for which 
implementation of the LCR MSCP is reasonably certain to measurably benefit the species. 

 



Table 2-55.  Extent of Covered Species Habitat That Will Be Provided with Creation of Land Cover Types Page 1 of 2 

Created Land Cover Type Species Habitat Provided by the Created Land Cover Type 
Create a total of 5,940 acres 
of cottonwood-willow 

Southwestern willow flycatcher: 
 2,700 acres will be created as cottonwood-willow types I–III with moist surface soil conditions during the breeding season 
 1,350 acres will be created as cottonwood-willow types I–IV with moist surface soil conditions during the breeding season 

 Western red bat: 
 175 acres will be created as cottonwood-willow types I and II to provide roosting habitata 

 Western yellow bat: 
 175 acres will be created as cottonwood-willow types I and II to provide roosting habitata 

 Yuma hispid cotton rat: 
 76 acres will be created in Reaches 6 and 7 that support a moist herbaceous understory, including openings in the canopy to 

allow for the establishment and growth of herbaceous vegetation 
 Yellow-billed cuckoo: 

 2,700 acres will be created as cottonwood-willow types I–III with moist surface soil conditions during the breeding season 
 1,350 acres will be created as cottonwood-willow types I–III 

 Elf owl: 
 600 acres will be created as cottonwood-willow types I and II in Reaches 3–5b 

 Gilded flicker: 
 4,050 acres will be created as cottonwood-willow types I–III in Reaches 3–7 

 Gila woodpecker: 
 1,702 acres will be created as cottonwood-willow types I–IV in Reaches 3–6 

 Vermilion flycatcher: 
 4,008 acres will be created as cottonwood-willow types I–IV 

 Arizona Bell’s vireo: 
 1,783 acres will be created as cottonwood-willow types III and IV 

 Sonoran yellow warbler: 
 4,050 acres will be created as cottonwood-willow types I–IV 

 Summer tanager: 
 602 acres will be created as cottonwood-willow types I and II 

Create a total of 1,320 acres 
of honey mesquite III 

Western (desert) red bat: 
 590 acres will be created to provide roosting habitata 

 Western yellow bat: 
 590 acres will be created to provide roosting habitata 

 Elf owl: 
 1,184 acres will be created in Reaches 3–5b 



Table 2-55.  Continued Page 2 of 2

Created Land Cover Type Species Habitat Provided by the Created Land Cover Type 
 Vermilion flycatcher: 

 1,200 acres will be created 
 Arizona Bell’s vireo: 

 1,200 acres will be created 
 MacNeill’s sootywing skipper: 

 222 acres will be created with quail bush to create the honey mesquite–quail bush edge required by this species near existing 
occupied habitat in Reaches 1–4 

Create a total of 512 acres of 
marsh 

Yuma clapper rail: 
 512 acres will be created with water depths no greater than 12 inches 

 Colorado River cotton rat: 
 125 acres will be created in Reaches 3 and 4 

 Western least bittern: 
 512 acres will be created with water depths no greater than 12 inches 

 California black rail: 
 130 acres will be created with water depths no greater than 1 inch in Reaches 5 and 6 

Create a total of 360 acres of 
backwater 

Bonytail: 
 360 acres will be created in Reaches 3–6 that achieve a rating of good based on the Holden et al. (1986) habitat rating system 

 Razorback sucker: 
 360 acres will be created in Reaches 3–6 that achieve a rating of good based on the Holden et al. (1986) habitat rating system 

 Flannelmouth sucker: 
 Up to 85 acres will be created in Reach 3 that achieve a rating of good based on the Holden et al. (1986) habitat rating system 

Notes: 
a Cottonwood-willow types I and II and honey-mesquite type III provide roosting habitat for this species.  The LCR MSCP Conservation Plan will 

provide a total of 765 acres of habitat for this species by creating a combination of 765 acres of cottonwood-willow types I and II and honey mesquite 
type III.  The quantity of each created land cover type presented in this table is for illustrative purposes only—the actual amount of each land cover type 
that will be created to provide habitat for this species will depend on a number of factors, including site availability and conditions for creating each of 
the land cover types.  For example, the habitat creation objective of 765 acres for this species could also be achieved by creating 100 acres of 
cottonwood-willow types I and II and 665 acres of honey mesquite type III.   

 b Cottonwood-willow types I and II and honey-mesquite type III provide elf owl habitat.  The LCR MSCP Conservation Plan will provide a total of 
1,784 acres of habitat for this species by creating a combination of 1,784 acres cottonwood-willow types I and II and honey mesquite type III.  The 
quantity of each created land cover type presented in this table is for illustrative purposes only—the actual amount of each land cover type that will be 
created to provide elf owl habitat will depend on a number of factors, including site availability and conditions for creating each of the land cover types. 
For example, the habitat creation objective of 1,784 acres for this species could also be achieved by creating 1000 acres of cottonwood-willow types I 
and II and 784 acres of honey mesquite type III. 



Table 2-56.  Comparison of Species-Specific Habitat Impacts to Created LCR MSCP Habitat Page 1 of 2 

Covered Species 

Impacts of Federal 
and Non-Federal 

Flow-Related 
Covered Activitiesa 

Impacts of Federal 
and Non-Federal 

Non-Flow-Related 
Covered Activitiesa 

Total 
Impacts 

LCR MSCP 
Created 
Habitat 

Threatened and Endangered Species    

Yuma clapper rail 133 110 243 512 
Southwestern willow flycatcher 1,784 69 1,853 4,050 
Desert tortoise (Mojave population) 0 192 192 0b 
Bonytail 399 0 399 360c 
Humpback chub NDd 0 NDd NDd 
Razorback sucker 399 0 399 360c 

Other Covered Species     

Western red bat (roosting habitat) 161 604 765 765 
Western yellow bat (roosting habitat) 161 604 765 765 
Desert pocket mouse 0 0 0 0 
Colorado River cotton rat  59 8 67 125 
Yuma hispid cotton rat  0 71 71 76 
Western least bittern  133 110 243 512 
California black rail 37 66 103 130 
Yellow-billed cuckoo 1,425 109 1,534 4,050 
Elf owl 161 590 751 1,784 
Gilded flicker 1,425 109 1,534 4,050 
Gila woodpecker 819 36 855 1,702 
Vermilion flycatcher 1,890 724 2,614 5,208 
Arizona Bell’s vireo 1,654 1,329e 2,983e 2,983 
Sonoran yellow warbler 2,929 193 3,122 4,050 
Summer tanager 161 14 175 602 
Flat-tailed horned lizard  0 128 128 0f 
Relict leopard frog 0g 0g 0g 0g 
Flannelmouth sucker 85 0 85 85 
MacNeill’s sootywing skipper 172 50 222 222 
Sticky buckwheat NDh 0 NDh NDh 
Threecorner milkvetch NDh 0 NDh NDh 

Evaluation Species     

California leaf-nosed bat  
(roosting habitat) 

0 0 0 0 

Pale Townsend’s big-eared bat  
(roosting habitat) 

0 0 0 0 

Colorado River toad 0 0 0 0 
Lowland leopard frog 0 0 0 0 



Table 2-56.  Continued Page 2 of 2

Note:  LCR MSCP conservation measures to create habitat for covered species will avoid removal of 
cottonwood-willow, honey mesquite, marsh, and backwater land cover types that provide habitat for 
covered species, and, therefore, impacts of implementing the LCR MSCP conservation measures are not 
shown in this table. The LCR MSCP currently estimates that about two-thirds of LCR MSCP created 
habitat would be created on agricultural lands (5,045 acres), including associated infrastructure (estimated 
to be 1% of all habitat created, or 81 acres).  Agricultural lands provide little or no habitat value for covered 
and evaluation species.   

 The LCR MSCP impact assessment also assumes that up to 512 acres of existing degraded or former marsh 
that may provide low-value habitat could be converted to create fully functioning marsh that provides high-
value Yuma clapper rail, western least bittern, California black rail, and Colorado River cotton rat habitat.  
Up to 360 acres of existing degraded or former backwaters could also be converted to create fully 
functioning backwaters that provides high-value habitat for the bonytail, razorback sucker, and 
flannelmouth sucker.  Conversion of existing degraded or former marsh and backwaters to create habitat 
for these species, however, will not result in a loss of existing habitat.  

 The remainder of LCR MSCP habitat (currently estimated to be 2,377 acres) would be created on 
additional lands that may support some transitory or minor level of use (e.g., saltcedar and saltcedar-
dominated land cover types) by individuals of one or more covered species, but are not considered to be 
habitat .  These land cover types would be lost and replaced with habitats designed to be of higher value for 
the covered species.  With implementation of the avoidance and minimization measures described in the 
LCR MSCP Conservation Plan (see LCR MSCP HCP Chapter 5), removal of these low-quality habitats, 
however, is not expected to result in harm (i.e., injury or mortality of individuals) and, therefore, is not 
expected to result in take of covered or evaluation species.  

 
a From Table 5-5.   
b Net loss in habitat is fully mitigated by protecting 230 acres of desert tortoise habitat in accordance with 

mitigation requirements in the document entitle “Compensation for Desert Tortoise” (Desert Tortoise 
Compensation Team 1991). 

c The effects of the loss of 399 acres of backwater on this species is fully mitigated by both creating 
360 acres of backwater that will be managed to provide greater habitat values for this species and by 
stocking juvenile fish to substantially augment the existing population over the term of the LCR MSCP. 

d ND  =  Not determined.  Acres of potentially affected habitat are not calculated.  Changes in reservoir 
elevations associated with implementation of flow-related covered activities, however, could result in the 
establishment of up to 62 miles of transitory Colorado River channel when the reservoir pool is maintained 
at lower elevations that could be occupied by humpback chub and subsequently lost when reservoir 
elevations rise. 

e Includes 610 acres of honey mesquite IV that provides Arizona Bell’s vireo habitat that could be converted 
to agricultural uses and that are covered under the LCR MSCP.  Up to an additional 3,832 acres of honey 
mesquite IV that provides habitat could be removed by Federal non-flow-related activities, however, these 
activities and resultant impacts are not covered under the LCR MSCP. 

f Net loss in habitat is fully mitigated by protecting 230 acres of flat-tailed horned lizard habitat in 
accordance with mitigation requirements in the Flat-Tailed Horned Lizard Rangewide Management 
Strategy (Foreman 1997). 

g Implementation of covered activities will not result in removal of this species habitat but could result in 
temporary disturbance of habitat or affect movement of individuals. 

 h ND  =  Not determined.  Acres of potentially affected habitat are not calculated.  Changes in Lake Mead 
reservoir elevations associated with implementation of flow-related covered activities, however, would 
result in periodic loss of habitat that is exposed along the Lake Mead shoreline when reservoir elevations 
are low and then is subsequently inundated when reservoir elevations rise.  



Figure 2-20
Hypothetical Distribution of Cottonwood-Willow Creation That Would Meet

Habitat Requirements for All Covered Species Associated with Cottonwood-Willow
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conservation areas where habitat will be created have 
not yet been identified. Other combinations of cottonwood-willow creation by structural type 
and reach could also meet the habitat creation objectives of these ten species.

3. Assumes that all western red bat, western yellow bat, elf owl, and vermilion flycatcher habitat 
is restored as cottonwood-willow.  Restoration of honey mesquite Type III  would also restore 
habitat for these species.
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Total Created Habitat = 5,940 acres

Southwestern Willow Flycatcher
(4,050 acres, CW I-IV)

Yellow-Billed Cuckoo
(4,050 acres, CW I-III)

Sonoran Yellow Warbler
(4,050 acres, CW I-IV)

Summer Tanager
(602 acres, CW I-II)

Western Yellow Bat
(765 acres, CW I-II)

Western Red Bat
(765 acres, CW I-II)

Arizona Bell's Vireo
(2,983 acres, CW III-IV)

Vermilion Flycatcher
(5,208 acres, CW I-IV)

Gilded Flicker
(4,050 acres, CW I-III)



 



Cottonwood-Willow Creation (5,940 acres)

Figure 2-21
Proportion of Created Cottonwood-Willow and Marsh

That Will Provide Habitat for Selected Covered Species

3 
(1

1/
04

)m
03-00.05400

Marsh Creation (512 acres)

California Black Rail
(130 acres in Reaches 5-6, with water 
depths no greater than 1 inch)
(a portion of the 512 acres for Yuma 
Clapper Rail and Western Least Bittern)

Yuma Clapper Rail and
Western Least Bittern

(512 acres in reaches 1 and 3-7,
with water depths no greater than

12 inches and in patches of
at least 5 acres) Colorado River Cotton Rat

(125 acres in Reaches 3-4 
in patches of at least 5 acres) 
(a portion of the 512 acres for Yuma 
Clapper Rail and Western Least Bittern)

All or a portion of this created/ 
restored Cottonwood-Willow 
will also provide habitat for:a

 • Elf owl
 • Gilded flicker
 • Vermillion flycatcher
 • Arizona Bell's vireo
 • Sonoran yellow warbler
 • Yuma hispid cotton rat

Additional cottonwood-willow 
that will be created to ensure that 
habitat creation objectives for 
each covered species are achieved 
over the term of the MSCP
(540 acres in patches of at least 
10 acres)

a The portion of created cottonwood-willow that will provide habitat for these species is 
dependent on the structure type of cottonwood-willow required by each species and 
the reaches in which the species occurs or is assumed to occur (Table 2-52).

Gila Woodpecker
(1,702 acres in patches of at least 50 acres)

(a portion of the 5,400 acres for 
Southwestern Willow Flycatcher and 

Yellow-Billed Cuckoo habitat)

Southwestern Willow Flycatcher
(1,350 acres, with moist soil in

patches of at least 10 acres)

Yellow-Billed Cuckoo
(1,350 acres, in patches

of at least 25 acres)

Southwestern Willow Flycatcher
and Yellow-Billed Cuckoo

(2,700 acres, with moist soil in
patches of at least 25 acres)
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In addition, with respect to assuring funding for the LCR MSCP, letters of financial 1 
commitment from representatives of the States of Arizona, California and Nevada were 2 
received by the Secretary of the Interior on August 17, 2004 during the public comment 3 
period on the Draft LCR MSCP program documents.  These letters provide a 4 
commitment to “share in the agreed upon LCR MSCP costs equally with the United 5 
States on a 50/50 Federal/non-Federal basis.” The commitments contained in the August 6 
17th letters from Arizona, California and Nevada have been incorporated into a draft final 7 
FMA which has been developed during negotiations between the Federal and non-federal 8 
parties to the LCR MSCP and is published as Exhibit A to the Final LCR MSCP HCP 9 
(see Volume III).  10 
 11 
These Agreements will be presented to the relevant approving officials and respective 12 
boards following publication of this Final BA, the Final EIS/EIR and other program 13 
documents.  No final decisions have been made by the Federal or non-federal parties with 14 
respect to the financial commitments set forth in the August 17th letters and the draft final 15 
FMA, or with respect to the provisions in the draft final IA.  Appropriate revisions, if 16 
any, will be included at such time as a draft final FMA and IA are executed.  Appropriate 17 
information regarding the issues addressed in the FMA and the IA for the LCR MSCP 18 
will also be included in any Record of Decision issued by the Secretary with respect to 19 
this program. 20 
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Chapter 3 1 

Non-Federal Covered Activities: 2 

Ongoing and Future 3 

3.1 Introduction 4 

Although BAs are not required to describe activities outside of the Federal actions 5 
proposed for consultation, this BA describes the non-Federal activities proposed in the 6 
LCR MSCP in order to provide a complete description of the collaborative program. 7 

This chapter describes the ongoing and proposed future non-Federal projects, actions, and 8 
activities (i.e., covered activities) for which authorization for the incidental taking of 9 
covered species is a discretionary action by the USFWS under section 10(a)(1)(B) of the 10 
ESA.  All of the covered activities would be implemented within the LCR MSCP 11 
planning area.  The section 10(a)(1)(B) Permit Applicants have prepared a companion 12 
LCR MSCP HCP that contains this same description of State covered activities.  Four 13 
categories of covered activities are described for each of the states: 14 

 ongoing flow-related activities, 15 

 future flow-related activities, 16 

 ongoing non-flow-related activities, and 17 

 future non-flow-related activities. 18 

Ongoing flow-related activities for which incidental take authorization is requested by 19 
specific Colorado River water and power contractors are described below.   20 

Future flow-related activities that are covered under the LCR MSCP HCP and LCR 21 
MSCP BA include power production and changes in points of diversion of Colorado 22 
River water and associated reduction in water releases from the Hoover, Davis, and 23 
Parker Dams.  Future changes in points of diversion for up to 1.574 mafy are covered 24 
under the LCR MSCP HCP for water contractors in Arizona, California, and Nevada.  25 
Diversion changes are expected to occur in response to shifts in water demand during the 26 
50-year term of the LCR MSCP. 27 

Certain assumptions about future diversions have been made to guide the analysis of 28 
impacts.  Neither the source nor the recipient of water that will be diverted as a result of 29 
future projects can be determined until these projects are developed.  However, the 30 
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participants do expect that there will be shifts in demand among water users within each 1 
of the Lower Division States.  For the purposes of the LCR MSCP, a “worst case 2 
scenario” has been assumed with regard to the location and quantities of water that may 3 
be transferred as a result of future projects. 4 

The future condition that is assumed is a 1.574 maf shift in water diversion from the 5 
southern reaches of the Colorado River, upstream to Lake Mead or to Lake Havasu.  6 
Although no additional water would be diverted in a normal water year as a result of 7 
these future projects, the points of diversion in this scenario would change based on 8 
demand.  The description of ongoing and future flow-related covered activities in this 9 
LCR MSCP HCP includes the OM&R of the diversion facilities through which the flow-10 
related activities are implemented. 11 

Ongoing non-flow-related covered activities include the OM&R of existing water 12 
diversion and conveyance facilities and electrical generation and transmission facilities 13 
within the LCR MSCP planning area and programs and activities conducted by the 14 
AGFD and the Nevada Department of Wildlife (NDOW).   15 

Future non-flow-related covered activities include the OM&R of existing water diversion 16 
and conveyance facilities and electrical generation and transmission facilities within the 17 
LCR MSCP planning area and programs and activities conducted by AGFD and NDOW.   18 

3.1.1 Relationship of Non-Federal Covered 19 

Activities to Federal Nondiscretionary 20 

Actions 21 

Under the LCR MSCP’s combined section 7–section 10(a)(1)(B) approach to ESA 22 
compliance, the covered activities are categorized as either Federal discretionary actions 23 
requiring consultation pursuant to section 7 of the ESA or as non-Federal actions for 24 
which a section 10(a)(1)(B) HCP is appropriate.  Some of the covered activities have 25 
been characterized as Federal nondiscretionary actions but contain an element of non-26 
Federal action.  Because Reclamation’s role in water delivery is nondiscretionary and not 27 
subject to section 7 consultation, it is Reclamation’s position that these activities do not 28 
create section 9 responsibility for Reclamation.  Similarly, the non-Federal LCR MSCP 29 
participants do not believe that they are required by the ESA to obtain take authorization 30 
for such Federal actions.  To eliminate any uncertainty regarding which method of take 31 
authorization, section 7 or section 10(a)(1)(B), is more appropriate in this situation, the 32 
LCR MSCP participants will request that the USFWS authorize take under both sections 33 
7 and 10(a)(1)(B).  The effects of all covered Federal and non-Federal activities, whether 34 
discretionary or not, have therefore been described and covered in this LCR MSCP HCP, 35 
as well as in the LCR MSCP BA prepared by Reclamation. 36 

Given the combined Federal and non-Federal effort in the conservation actions and 37 
covered activities of the LCR MSCP, the USFWS has determined to analyze the effects 38 
of the covered Federal activities and issuance of the section 10(a)(1)(B) permit for non-39 
Federal covered activities in one BO. 40 
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3.1.2 No Waiver of Defenses 1 

Although the LCR MSCP and the incidental take permits requested by the LCR MSCP 2 
participants are intended to cover existing facilities and water and power operations in 3 
addition to future programs that have not yet been developed, the LCR MSCP non-4 
Federal participants do not waive any defenses they may have relating to the applicability 5 
of the ESA to existing facilities and water and power operations on the LCR.  Any 6 
reference in the LCR MSCP HCP and related documents that states or implies that the 7 
LCR MSCP non-Federal participants are compelled to comply with the ESA to operate 8 
existing water and power facilities should be read with the understanding that such LCR 9 
MSCP participants are not waiving any legal defenses in regard to the applicability of the 10 
ESA to existing facilities and operations. 11 

3.2 Arizona Covered Activities 12 

Arizona covered projects and activities for all reaches described below include the 13 
diversion of up to 2.8 maf of Arizona’s full annual entitlement, plus surplus, plus 14 
Arizona’s share of any unused apportionment, plus the volume of return-flow as 15 
applicable.  The major agencies that divert the water and create return flows are described 16 
below for each reach.  Arizona covered projects also include non-flow-related activities 17 
associated with the OM&R of existing water diversion and conveyance facilities and 18 
electrical generation and transmission facilities within the LCR MSCP planning area.  19 
Maintenance means those routine activities that maintain the capacity and operational 20 
features of existing facilities through which the covered activities are implemented.  21 
Replacement applies to existing facilities that are both within the LCR MSCP planning 22 
area and within the existing facility footprint.  OM&R applies to: 23 

 the facilities and equipment through which water is diverted and conveyed, 24 

 the facilities through which return flows are returned to the river, 25 

 the facilities and equipment through which electric power is generated and 26 
transmitted, and 27 

 the appurtenant works that support these facilities in the historical floodplain 28 
(Figures 4-3–4-8), including access and service roads, electric power and 29 
communication transmission lines and substations, docks, boat ramps, and bankline 30 
protection (riprap). 31 

OM&R activities include the daily operation of the water diversion, conveyance, and 32 
delivery systems; canal maintenance; placement of riprap for bankline protection and 33 
erosion control; vegetation management and weed control; operation and maintenance of 34 
electrical power generation and transmission facilities; and routine maintenance as 35 
needed to ensure continued operations and replacement of facility or system components 36 
when necessary to maintain system capacity and operational capabilities.  Arizona’s 37 
covered projects and activities are located within LCR MSCP Reaches 1–7. 38 
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3.2.1 Ongoing Flow-Related Covered Activities 1 

Flow-related activities include ongoing diversions, return flows, and the generation and 2 
transmission of hydroelectric power as described below by river reach. 3 

3.2.1.1 Reach 1 4 

 PPRs1, as identified in the Decree and in the 1979, 1984, and 2000 U.S. Supreme 5 
Court Supplemental Decree in Arizona v. California (Supplemental Decree); 6 

 other Colorado River contractors in Arizona and legal Colorado River water 7 
diverters, as identified in Appendix G, including diversions via instream pumps and 8 
wells; and 9 

 generation and transmission of hydroelectric power at Hoover Dam. 10 

3.2.1.2 Reach 2 11 

 PPRs, as identified in the Decree and in the Supplemental Decree; 12 

 other Colorado River contractors in Arizona and legal Colorado River water 13 
diverters, as identified in Appendix G; and 14 

 generation and transmission of hydroelectric power at Davis Dam. 15 

3.2.1.3 Reach 3 16 

 Central Arizona Project (CAP) diversion at Havasu pumping plant into the Hayden-17 
Rhodes Aqueduct; 18 

 Lake Havasu City diversion by wells; 19 

 PPRs, as identified in the Decree and in the Supplemental Decree; 20 

 other Colorado River contractors in Arizona and legal Colorado River water 21 
diverters, as identified in Appendix G; and 22 

 generation and transmission of hydroelectric power at Parker Dam. 23 

3.2.1.4 Reach 4 24 

 Cibola Valley Irrigation and Drainage District diversion via river pumps, unmeasured 25 
return flows; 26 

                                                      
1 With respect to the Colorado River, a water right exercised by the actual diversion of a specific quantity of water, 
prior to June 25, 1929, the effective date of the Boulder Canyon Project. 
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 PPRs, as identified in the Decree and in the Supplemental Decree; 1 

 other Colorado River contractors in Arizona and legal Colorado River water 2 
diverters, as identified in Appendix G; and 3 

 generation and transmission of hydroelectric power at Headgate Rock Dam. 4 

3.2.1.5 Reach 5 5 

 City of Yuma, as delivered by Yuma County Water Users’ Association and Yuma 6 
Mesa Irrigation and Drainage District; 7 

 Diversions from Imperial Dam via the Gila Gravity Main Canal and return flows for: 8 

 Mittry Lake; 9 

 Wellton-Mohawk Irrigation and Drainage District; 10 

 Yuma-Mesa Division, including: 11 

 North Gila Valley Irrigation and Drainage District, 12 

 Yuma Irrigation District, and 13 

 Yuma-Mesa Irrigation and Drainage District, 14 

 Yuma Auxiliary Project, Unit B; 15 

 Yuma County Water Users’ Association, as measured at the Colorado River siphon 16 
after diversion from the All American Canal (AAC); 17 

 PPRs, as identified in the Decree and in the Supplemental Decree; 18 

 other Colorado River contractors in Arizona and legal Colorado River water 19 
diverters, as identified in Appendix G; and 20 

 generation and transmission of hydroelectric power at Siphon Drop. 21 

3.2.1.6 Reach 6 22 

 return flows of Colorado River water into this reach that was diverted in Reach 5, as 23 
identified in Section 3.2.1.5 and Appendix G; 24 

 PPRs, as identified in the Decree and in the Supplemental Decree;  25 

 other Colorado River contractors in Arizona and legal Colorado River water 26 
diverters, as identified in Appendix G; and 27 

 measured return flows from operation of drainage wells in the Yuma area. 28 
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3.2.1.7 Reach 7 1 

 return flows of Colorado River water into this reach that was diverted in this Reach 2 
and also diverted within Reaches 5 and 6, as identified in Section 3.2.1.5, Section 3 
3.2.1.6, and Appendix G; 4 

 PPRs, as identified in the Decree and in the Supplemental Decree; and 5 

 other Colorado River contractors in Arizona and legal Colorado River water 6 
diverters, as identified in Appendix G. 7 

3.2.1.8 Arizona Hydroelectric Power Contract 8 
Holders 9 

Ongoing programs and activities by Arizona hydroelectric power contract holders 10 
proposed for coverage under the LCR MSCP HCP include the contracting for, ordering 11 
of, and scheduling of Federal hydroelectric power by purchasers in Arizona to maximize 12 
the economic value of such power generation within the constraints of the water release 13 
schedule(s). 14 

3.2.2 Future Flow-Related Covered Activities 15 

3.2.2.1 Arizona Water Contract Holders 16 

Future flow-related activities by Arizona covered under the LCR MSCP HCP would 17 
include future Colorado River water contracts for the approximately 20,000 af of 18 
unallocated Arizona Colorado River water. 19 

Future activities by Arizona covered under the LCR MSCP HCP would include 20 
diversions, discharges, and return flows through existing facilities on the LCR.  Future 21 
volumes of diversions, discharges, and volume of return flows may be changed by 22 
administrative actions, which may include changes to points of diversion, new points of 23 
diversion, interstate water banking, water marketing, water transfers, inadvertent 24 
overruns, or any other actions as made possible from any future agreements and/or 25 
measures taken by the ADWR or contract holder(s).  Future volumes of diversions, 26 
discharges, and return flows, may include permanent transfers of entitlement and change 27 
in points of diversion of up to 200,000 af annually.  Future projects would also include 28 
the full use of Colorado River entitlements (change in point of diversion) by existing 29 
contractors and decreed water right holders including, but not limited to: 30 

 City of Kingman and 31 

 City of Quartzsite. 32 

Future activities by Arizona covered under the LCR MSCP HCP would also include 33 
temporary and intermittent water exchanges, forbearances, and associated changes in 34 
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points of diversion for Arizona water-banking activities or short-term (i.e., less than 1 
5 years) leasing.  Temporary and intermittent water exchanges include, but are not 2 
limited to, water exchanges between the AWBA and Mohave County and La Paz County 3 
agencies, Metropolitan, and the Southern Nevada Water Authority (SNWA).  Water 4 
exchanges between the AWBA and both Mohave County and La Paz County are 5 
expected to be temporary exchanges and intermittent in nature.  These exchanges are 6 
anticipated to be approximately 15,000 af yearly and approximately 1,000 af yearly, 7 
respectively.  Water exchanges between the AWBA and agencies within California and 8 
Nevada are expected to be temporary and would not cumulatively exceed a total of 9 
100,000 afy for both California and Nevada. 10 

3.2.2.2 Arizona Hydroelectric Power Contract 11 
Holders 12 

The execution, administration, and operation of extended, renewed, new, or additional 13 
contracts for hydroelectric power from hydroelectric facilities at Hoover Dam, Davis 14 
Dam, Parker Dam, Headgate Rock Dam, Siphon Drop, and Pilot Knob Power Plant by 15 
power users in Arizona are proposed for coverage under the LCR MSCP HCP. 16 

3.2.3 Ongoing Non-Flow-Related Covered 17 

Activities 18 

Arizona seeks coverage for non-flow-related activities associated with the OM&R of 19 
existing water diversion and conveyance facilities and electrical generation and 20 
transmission facilities within the LCR MSCP planning area.  Maintenance means those 21 
routine activities that maintain the capacity and operational features of existing facilities 22 
through which the covered activities are implemented.  Replacement applies to existing 23 
facilities, both within the LCR MSCP planning area and within the existing facility 24 
footprint.  OM&R applies to: 25 

 the facilities and equipment through which water is diverted and conveyed, including 26 
234 miles of canals in the Yuma Valley—canal maintenance includes regular 27 
compaction with a sheep’s foot roller, 28 

 the facilities through which return flows are returned to the river, including 72 miles 29 
of drains (e.g., maintaining drains by chaining to remove vegetation in drains to 30 
maintain flow capacity), 31 

 the facilities and equipment through which electric power is generated and 32 
transmitted, and 33 

 the appurtenant works that support these facilities in the historical floodplain 34 
(Figures 4-3–4-8), including access and service roads, electric power and 35 
communication transmission lines and substations, docks, boat ramps, and bankline 36 
protection (riprap). 37 
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The locations and entities involved in non-flow-related maintenance and replacement 1 
activities are listed in Section 3.2.1, “Ongoing Flow-Related Covered Activities.”  2 
Additional ongoing non-flow-related activities for AGFD are described below. 3 

3.2.3.1 Arizona Game and Fish Department 4 
Programs and Activities 5 

Ongoing programs and activities by the AGFD proposed for coverage under the HCP 6 
include vegetation and habitat management programs, maintenance of aids to navigation 7 
and boating access, and law enforcement patrol activities.  Ongoing programs and 8 
activities related to surveying, capturing, and handling of Federally listed species will be 9 
covered under section 10(a)(1)(A) permits and other authorities, as defined in the 10 
section 6 Cooperative Agreement between the AGFD and the USFWS.  These programs 11 
and activities are, therefore, not covered activities under the LCR MSCP HCP. 12 

Vegetation and Habitat Management Programs 13 

Vegetation and habitat management programs include aquatic, wetland, and riparian 14 
habitat maintenance and restoration activities designed, located, or implemented in a 15 
manner to avoid impacts to sensitive species and habitats.  Sites for habitat maintenance 16 
and restoration will be selected and designed to increase or improve habitat for native 17 
wetland and riparian wildlife species and will be selected to avoid impact to or removal 18 
of existing functional cottonwood-willow, marsh, honey mesquite, and backwater land 19 
cover types that provide habitat for covered and evaluation species.  Habitat maintenance 20 
and restoration will be implemented to avoid the breeding season of all covered bird 21 
species.  Aquatic habitat maintenance and restoration includes installation of fish attractor 22 
structures to increase take of nonnative fish by anglers and to provide cover for young-of-23 
year fish of up to 10 acres in any 5 year period over the term of the LCR MSCP.  24 
Wetland and riparian habitat maintenance and restoration activities would be limited to 25 
10 acres in any 5-year period over the term of the LCR MSCP. 26 

Fish Surveys 27 

The fish surveys described herein are general population surveys of nonnative species 28 
found along the LCR.  Surveys for Federally listed species are conducted under the 29 
auspices of separate permits issued by the USFWS.  The intention is that surveys for 30 
species not described in the Federal permits that may result in take of a listed species are 31 
a covered activity.  Fish surveys include using electrofishing, netting, angling, and 32 
noninvasive but potentially disturbing visual surveys (as with using scuba gear).  The 33 
goal during electrofishing surveys is to use the minimum practicable current settings to 34 
minimize impacts to fish.  Specific settings are required for some species such as flathead 35 
catfish since that species is not effectively caught during surveys for centrarchids and 36 
other warm water species.  Likewise, other species are not typically caught during 37 
flathead surveys.  Trammel or gill net surveys are also conducted.  A “best management 38 
practices” type of approach has been used for netting surveys to reduce impacts to fish, 39 
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including variations in gear selection and the frequency in which nets are pulled.  Vertical 1 
gill net sets in deep water have been the only effective means of surveying striped bass in 2 
large lakes such as Lake Havasu.  During surveys, any fish that accidentally die are 3 
available for detailed examination.  Such examinations may address the aging of otoliths 4 
to improve our understanding of length/age relationships and determination of stomach 5 
contents, improving our understanding of food habits.  The total effort is approximately 6 
30 nights for netting and 30 nights for electrofishing annually. 7 

Fish Stocking 8 

AGFD evaluates the stocking of trout on a case-by-case basis, and stocks trout to 9 
simultaneously address recreational opportunity and aquatic insect nuisance problems 10 
identified by local governments.  The mainstem of the LCR is stocked in the Bullhead 11 
City (Reach 3) and Parker Strip (Reach 4) areas up to 3 times in a 10 year period.  12 
Stocking is conducted using rainbow trout with limited life expectancies and very limited 13 
potential for persistence. 14 

Maintenance of Aids to Navigation and Boating Access 15 

AGFD places and maintains aids to navigation along the LCR.  This typically involves 16 
hand lowering of concrete-filled automobile wheels as anchors, attached by rope and 17 
chain to floating buoys.  These buoys are placed to advise boaters of regulated areas, 18 
mark hazards to navigation, or provide other information.  At present, AGFD maintains 19 
132 buoys, including regulatory, informational, and hazard markers, along the LCR.  It is 20 
anticipated that additional effort will be required associated with additional conservation 21 
actions.  AGFD also maintains boating access improvements.  Currently, in Reach 6, 22 
there is a boat ramp in the Yuma Division and a boat dock at Mittry Lake in the Laguna 23 
Division. 24 

Law Enforcement Patrol Activities 25 

Pursuant to state law, AGFD is responsible for administering the law enforcement and 26 
boating safety program on the state level.  These programs include law enforcement 27 
patrols using watercraft to pursue and stop other watercraft.  When pursuing a watercraft 28 
exceeding wakeless speed in a no-wake zone, the patrol boat also creates a wake.  Some 29 
incidental impact to resources that the no-wake zone was intended to protect may occur 30 
as a result.  Estimated total effort for watercraft-based law enforcement patrol activities is 31 
1,500–2,000 person-days for all entities enforcing Arizona law in both the mainstem of 32 
the Colorado River and mainstem reservoirs.  Of that total, which includes all activity 33 
while on the water, it is estimated that less than five percent is located in more sensitive 34 
off-channel areas.  Time spent in pursuit is usually limited to a few minutes; other time 35 
spent patrolling in sensitive areas is at low speed.  Additional effort may be required in 36 
association with new conservation actions. 37 
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3.2.4 Future Non-Flow-Related Covered Activities 1 

In addition to the OM&R of facilities described in Section 3.2.1, future non-flow-related 2 
activities include the AGFD programs and activities described below. 3 

3.2.4.1 Arizona Game and Fish Department 4 
Programs and Activities 5 

Future projects by AGFD covered by the HCP include ongoing projects identified in 6 
Section 3.2.3.1 and AGFD projects related to implementation of the LCR MSCP. 7 

3.3 California Covered Activities 8 

California covered projects and activities for all applicable reaches include the diversion 9 
of up to 4.4 maf of California’s full annual entitlement (consistent with the Quantification 10 
Settlement Agreement [QSA]), plus California’s share of any unused apportionment and 11 
designated surpluses, plus volume of return flows as applicable.  The agencies that divert 12 
the water and create applicable return flows are described below for each reach.  13 
California’s covered projects and activities also include all flow-related and non-flow-14 
related OM&R activities associated with existing water diversions, conveyance facilities, 15 
and electrical generation and transmission facilities within the LCR MSCP planning area.  16 
Maintenance means those routine activities that maintain the capacity and operational 17 
features of existing facilities through which the covered activities are implemented.  18 
Replacement applies to existing facilities that are both within the LCR MSCP planning 19 
area and within the existing facility footprint.  OM&R applies to: 20 

 the facilities and equipment through which water is diverted and conveyed, 21 

 the facilities through which return flows are returned to the river, 22 

 the facilities and equipment through which electric power is generated and 23 
transmitted, and 24 

 the appurtenant works that support these facilities in the historical floodplain 25 
(Figures 4-4–4-7), including access and service roads, electric power and 26 
communication transmission lines and substations, docks, boat ramps, and bankline 27 
protection (riprap). 28 

OM&R activities include the daily operation of the water diversion, conveyance, and 29 
delivery systems; canal maintenance; placement of riprap for bankline protection and 30 
erosion control; vegetation management and weed control; operation and maintenance of 31 
electrical power generation and transmission facilities; and routine maintenance as 32 
needed to ensure continued operations and replacement of facility or system components 33 
when necessary to maintain system capacity and operational capabilities.  California’s 34 
covered projects and activities are located within LCR MSCP Reaches 1–6.  There are no 35 
California covered projects or activities within Reach 7 (i.e., Limitrophe Division). 36 



  Non-Federal Covered Activities: 
Ongoing and Future

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
3-11 

December 2004

J&S 00450.00

 

3.3.1 Ongoing Flow-Related Covered Activities 1 

Flow-related activities include ongoing diversion, return flows, and the generation and 2 
transmission of hydroelectric power as described below by river reach. 3 

3.3.1.1 Reach 1 4 

California covered activities in Reach 1 would include retaining a portion of the 5 
Metropolitan’s allocation in Lake Mead, periodically, at the request of the United States.  6 
This occurs in order to facilitate transportation of a portion of the 1944 Water Treaty 7 
obligation (1.5 maf) through Metropolitan’s Colorado River Aqueduct and distribution 8 
system to the San Diego County Water Authority (SDCWA), and ultimately, to Mexican 9 
municipal and industrial (M&I) uses in Tijuana, B.C., Mexico.  The delivery of 1944 10 
Water Treaty waters to Tijuana is described in greater detail in Chapter 2 of the LCR 11 
MSCP BA. 12 

Additionally, California covered projects and activities in Reach 1 include the generation 13 
and transmission of electrical energy generated at Reclamation’s Hoover Dam facility. 14 

3.3.1.2 Reach 2 15 

California covered projects and activities in Reach 2 include the generation and 16 
transmission of electrical energy generated at Reclamation’s Davis Dam facility. 17 

3.3.1.3 Reach 3 18 

 City of Needles diversion from wells and return flows; 19 

 Lower Colorado Water Supply Project—diversion in this reach, although all or some 20 
of the water may come from another reach (e.g., Reach 6) and includes non-Federal 21 
approval of subcontracts and development of the projects; 22 

 Metropolitan—all diversions through operation of the Whitsett Pumping Plant and 23 
Colorado River Aqueduct facilities in Lake Havasu and return flows; 24 

 PPRs—identified in the Decree and in the Supplemental Decree; and 25 

 other Colorado River contractors in California (as identified in Appendix G) and 26 
legal mainstream Colorado River water diverters and their return flows—includes 27 
diversions via instream pumps and wells. 28 

California’s covered projects and activities in Reach 3 also include the generation and 29 
transmission of electrical energy generated at Reclamation’s Parker Dam facility. 30 
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3.3.1.4 Reach 4 1 

 Palo Verde Irrigation District (PVID) diversions at Palo Verde Diversion Dam, 2 
conveyance and water delivery system infrastructure (consisting of 400 miles of 3 
canals, drains, and spill channels) and appurtenant works and features within the 4 
PVID, with return flows through the Palo Verde Outfall Drain sluiceways and spill 5 
channels, as well as other drain structures and features; 6 

 PPRs, as identified in the Decree and in the Supplemental Decree; 7 

 Lower Colorado Water Supply Project—diversion in this reach, although all or some 8 
of the water may come from another reach (e.g., Reach 6) and includes non-Federal 9 
approval of subcontracts and development of the projects; and 10 

 other Colorado River contractors in California, as identified in Appendix G, and legal 11 
mainstream Colorado River water diverters and their return flows, including 12 
diversions via instream pumps and wells. 13 

3.3.1.5 Reach 5 14 

 Imperial Diversion Dam, desilting basins, appurtenant works and features, and 15 
diversions into the AAC for delivery, and return flows (where appropriate) associated 16 
with: 17 

 Imperial Irrigation District (IID), 18 

 Coachella Valley Water District (CVWD), 19 

 Bard Water District (BWD) component of the Yuma Project (consisting of 85 miles 20 
of drains, canals, and laterals): 21 

 Reservation Division, 22 

 Yuma County Water Users’ Association via the Siphon Drop facility through the 23 
Yuma Main Canal (which crosses under the Colorado River from the California 24 
side to the Arizona side), and 25 

 diversion and transportation of a portion of the 1944 Water Treaty obligation at 26 
Imperial Dam and through the AAC for delivery back to the mainstream via the 27 
Siphon Drop Power Plant and through Yuma Main Canal and the Pilot Knob 28 
Power Plant above the NIB; 29 

 PPRs, as identified in the Decree and in the Supplemental Decree; 30 

 Lower Colorado Water Supply Project—diversion in this reach, although all or some 31 
of the water may come from another reach (e.g., Reach 6) and includes non-Federal 32 
approval of subcontracts and development of the projects; and 33 

 other Colorado River contractors in California, as identified in Appendix G, and legal 34 
mainstream Colorado River water diverters and their return flows, including 35 
diversions via instream pumps and wells. 36 
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California’s covered projects and activities in Reach 5 also includes the generation and 1 
transmission of electrical energy generated at Siphon Drop Power Plant. 2 

3.3.1.6 Reach 6 3 

 PPRs, as identified in the Decree and in the Supplemental Decree; 4 

 IID generation and transmission of electrical energy at the Pilot Knob Power Plant; 5 

 transportation of a portion of the 1944 Water Treaty obligation through the AAC for 6 
delivery back to the mainstream via the Pilot Knob Power Plant and through Yuma 7 
Main Canal and the Siphon Drop Power Plant above the NIB; and 8 

 other Colorado River Contractors in California, as identified in Appendix G, and 9 
legal mainstream Colorado River water diverters and their return flows, including 10 
diversions via instream pumps and wells. 11 

3.3.1.7 California Hydroelectric Power Contract 12 
Holders 13 

Ongoing programs and activities by California hydroelectric power contract holders 14 
proposed for coverage under the LCR MSCP HCP include the contracting for, ordering 15 
of, and scheduling of Federal hydroelectric power by purchasers in California to 16 
maximize the economic value of such power generation within the constraints of the 17 
water release schedule(s). 18 

3.3.2 Future Flow-Related Covered Activities 19 

Future projects and activities by California covered under the HCP would include 20 
diversions, discharges, and return flows through existing facilities on the LCR.  Up to 21 
800,000 af annually of diversions, discharges, and return flows may be changed by 22 
administrative actions, which may include changes to points of diversion (i.e., associated 23 
with the LCR Water Supply Project), new points of diversion, interstate water banking, 24 
forbearance, inadvertent overruns, water marketing, and water transfers, or any other 25 
actions as made possible from any future agreements and/or measures taken by the 26 
Colorado River Board of California or contract holder(s).  Included within these projects 27 
and activities are:  (1) the change in point of diversion of up to 200,000 af of water per 28 
year from Imperial Dam to Lake Havasu pursuant to the Agreement for Transfer of 29 
Conserved Water by and between the Imperial Irrigation District and the San Diego 30 
County Water Authority, dated April 29, 1998, as amended (20,000 af are scheduled for 31 
transfer in 2004 based on a prescribed ramp-up schedule); and (2) the change in point of 32 
diversion of up to 77,700 af of water per year from Imperial Dam to Lake Havasu 33 
transferred to the San Diego County Water Authority, as described in the Allocation 34 
Agreement among the United States of America, the Metropolitan Water District of 35 
Southern California, Coachella Valley Water District, Imperial Irrigation District, San 36 
Diego County Water Authority, the La Jolla, Pauma, Pala, Rincon, and San Pasqual 37 
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Bands of Mission Indians, the San Luis Rey River Indian Water Authority, the City of 1 
Escondido, and Vista Irrigation District, dated October 10, 2003.  Those transfers are part 2 
of the change in point of diversion of up to 400,000 afy addressed in the section 7 3 
consultation resulting in the 2001 ISC/SIA BO (U.S. Fish and Wildlife Service 2001).  4 
The transfers described above were also the subject of project level environmental review 5 
and compliance in accordance with NEPA and CEQA.  As noted in Sections 1.3.4 and 6 
5.2, the California contract holders are including the 400,000 af in annual changes in 7 
point of diversion as a covered activity for purposes of the section 10(a)(1)(B) permit 8 
issued for the LCR MSCP.  Other future changes in point of diversion within the 9 
800,000 afy are projects implemented in accordance with the QSA or contemplated in the 10 
Draft California Colorado River Water Use Plan. 11 

3.3.2.1 California Hydroelectric Power Contract 12 
Holders 13 

The execution, administration, and operation of extended, renewed, new, or additional 14 
contracts for hydroelectric power from hydroelectric facilities at Hoover Dam, Davis 15 
Dam, Parker Dam, Headgate Rock Dam, Siphon Drop Power Plant, and Pilot Knob 16 
Power Plant by power users in California are proposed for coverage under the LCR 17 
MSCP HCP. 18 

3.3.3 Ongoing Non-Flow-Related Covered 19 

Activities 20 

California’s covered projects and activities include all ongoing non-flow-related OM&R 21 
activities associated with existing water diversions, conveyance facilities, and electrical 22 
generation and transmission facilities within the LCR MSCP planning area.  Maintenance 23 
means those routine activities that maintain the capacity and operational features of 24 
existing facilities through which the covered activities are implemented.  Replacement 25 
applies to existing facilities, both within the LCR MSCP planning area and within the 26 
existing facility footprint.  OM&R applies to: 27 

 the facilities and equipment through which water is diverted and conveyed, including 28 
313 miles of canals by PVID and BWD (e.g., maintaining canals by chaining or 29 
dredging to remove vegetation in canals to maintain flow capacity), 30 

 the facilities through which return flows are returned to the river, including 172 miles 31 
of drains by PVID and BWD (e.g., maintaining drains by chaining or dredging to 32 
remove vegetation in drains to maintain flow capacity), 33 

 the facilities and equipment through which electric power is generated and 34 
transmitted, and 35 

 the appurtenant works that support these facilities in the historical floodplain 36 
(Figures 4-4–4-7), including access and service roads, electric power and 37 
communication transmission lines and substations, docks, boat ramps, and bankline 38 
protection (riprap). 39 
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The locations and entities involved in ongoing non-flow-related maintenance and 1 
replacement activities are listed in Section 3.3.1, “Ongoing Flow-Related Covered 2 
Activities.” 3 

3.3.4 Future Non-Flow-Related Covered Activities 4 

The locations and entities involved in future non-flow-related maintenance and 5 
replacement activities are listed in Section 3.3.1, “Ongoing Flow-Related Covered 6 
Activities.” 7 

3.4 Nevada Covered Activities 8 

Nevada covered projects and activities for all reaches described below include the 9 
diversion of up to 0.3 maf of Nevada’s full annual entitlement, plus surplus flows, plus 10 
Nevada’s share of any unused apportionment, plus volume of return flows as applicable.  11 
The agencies that divert the water and create applicable return flows are described below.  12 
Nevada entities seek coverage for OM&R of existing water diversion and conveyance 13 
facilities and electrical generation and transmission facilities within the LCR MSCP 14 
planning area.  Maintenance means those routine activities that maintain the capacity and 15 
operational features of existing facilities through which the covered activities are 16 
implemented.  Replacement applies to existing facilities that are both within the LCR 17 
MSCP planning area and within the existing facility footprint.  OM&R applies to: 18 

 the facilities and equipment through which water is diverted and conveyed, 19 

 the facilities through which return flows are returned to the river, 20 

 the facilities and equipment through which electric power is generated and 21 
transmitted, and 22 

 the appurtenant works that support these facilities in the historical floodplain 23 
(Figures 4-2–4-4), including access and service roads, electric power and 24 
communication transmission lines and substations, docks, boat ramps, and bankline 25 
protection (riprap). 26 

OM&R activities include the daily operation of the water diversion, conveyance, and 27 
delivery systems; canal maintenance; placement of riprap for bankline protection and 28 
erosion control; vegetation management and weed control; operation and maintenance of 29 
electrical power generation and transmission facilities; and routine maintenance as 30 
needed to ensure continued operations and replacement of facility or system components 31 
when necessary to maintain system capacity and operational capabilities.  Nevada’s 32 
covered projects and activities are located within LCR MSCP Reaches 1–3.  There are no 33 
ongoing Nevada actions in Reaches 4–7. 34 
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3.4.1 Ongoing Flow-Related Covered Activities 1 

Flow-related activities include ongoing diversions, return flows, and the generation and 2 
transmission of hydroelectric power by the following. 3 

3.4.1.1 Reach 1 4 

Nevada covered projects in Reach 1 include: 5 

 Boulder Canyon Project diversions at Hoover Dam; 6 

 City of Boulder City diversions at Hoover Dam and Temple Park; 7 

 City of Henderson and Basic Water Company (BWC) diversions at Saddle Island, 8 
Lake Mead (one intake); 9 

 Las Vegas Valley return flows (dry weather flows, treated wastewater returns, and 10 
unmeasured returns); 11 

 Nevada Department of Fish and Game (now Nevada Department of Wildlife) 12 
diversion at Saddle Island, Lake Mead; 13 

 Pacific Coast Building Products diversion at Gypsum Wash, Lake Mead (diversion 14 
through well[s]); 15 

 Southern Nevada Water Authority diversions at Saddle Island, Lake Mead, known as 16 
Robert B. Griffith Water Project and River Mountains Facility (two intakes); 17 

 PPRs, as identified in the Decree and in the Supplemental Decree; 18 

 other Colorado River contractors in Nevada and legal Colorado River water diverters, 19 
as identified in Appendix G; 20 

 Boulder Canyon Project Diversion at Hoover Dam—Federal project, used for dam 21 
facilities and Reclamation’s visitors’ center, accounted for within Nevada’s 22 
allocation; and 23 

 Lake Mead NRA diversions—PPR and water user contract for the NPS, facilities 24 
owned and operated by the City of Boulder City. 25 

Nevada’s covered activities in Reach 1 include the generation and transmission of 26 
hydroelectric power at Hoover Dam. 27 

3.4.1.2 Reach 2 28 

Nevada covered projects in Reach 2 include: 29 

 Lake Mead NRA diversions at Cottonwood Cove, Lake Mohave; 30 

 other Colorado River contractors in Nevada and legal Colorado River water diverters, 31 
as identified in Appendix G; 32 

 PPRs, as identified in the Decree and in the Supplemental Decree; and 33 
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Nevada’s covered activities in Reach 2 include the generation and transmission of 1 
hydroelectric power at Davis Dam. 2 

3.4.1.3 Reach 3 3 

Nevada covered projects in Reach 3 include: 4 

 Big Bend Water District (Laughlin) diversion and return flows; 5 

 Boy Scouts of America (diversion through well[s]); 6 

 existing wells determined to be pumping Colorado River water; 7 

 Laughlin area return flows (treated wastewater returns and unmeasured returns); 8 

 SNWA diversions at the Mohave Generation Station; 9 

 Sportsman Park (diversion through well[s]); 10 

 other Colorado River contractors in Nevada and legal Colorado River water diverters, 11 
as identified in Appendix G; and 12 

 PPRs, as identified in the Decree and in the Supplemental Decree. 13 

Nevada’s covered activities in Reach 3 include the generation and transmission of 14 
hydroelectric power at Parker Dam. 15 

3.4.1.4 Nevada Hydroelectric Power Contract 16 
Holders 17 

Ongoing programs and activities by Nevada hydroelectric power contract holders 18 
proposed for coverage under the LCR MSCP HCP include the contracting for, ordering 19 
of, and scheduling of Federal hydroelectric power by purchasers in Nevada to maximize 20 
the economic value of such power generation within the constraints of the water release 21 
schedule(s). 22 

3.4.2 Future Flow-Related Covered Activities 23 

Future projects by Nevada covered under the HCP would include diversions, discharges, 24 
and return flows through existing facilities on the LCR.  Future volumes of diversions, 25 
discharges, and return flows may be changed by administrative actions, which may 26 
include changes to points of diversion, new points of diversion, interstate water banking, 27 
water marketing, and water transfers, or any other actions as made possible from any 28 
future agreements and/or measures taken by the Colorado River Commission of Nevada 29 
or contract holder(s).  The potential changes in flows from future projects by Nevada are 30 
not expected to exceed 233,000 af of consumptive use.  Consumptive use includes return 31 
flows from activities on the LCR. 32 
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Future projects by Nevada also include coverage for potential changes to existing flows 1 
into Lake Mead from the Muddy and Virgin Rivers (i.e., inflows discharging within the 2 
full pool elevation of Lake Mead), which may affect lake levels.  Flow from the Muddy 3 
and Virgin Rivers pass into Lake Mead, and could be increased by augmentation from 4 
potential future projects implemented outside of the LCR MSCP planning area along the 5 
Muddy and Virgin Rivers (e.g., actions such as purchasing irrigation water shares, or 6 
decreased by construction of upstream water diversion and conveyance facilities).  Those 7 
activities that would be implemented outside the LCR MSCP planning area that could 8 
affect lake levels, however, are not covered under the LCR MSCP, including effects of 9 
these actions on the Muddy and Virgin Rivers.  Such potential future projects would need 10 
to provide environmental documentation and obtain all applicable permits independent of 11 
the LCR MSCP.  Flow into Lake Mead from the Virgin River could increase by 12 
approximately 30,000 af annually or decrease by approximately 60,000 af annually.  13 
Flow into Lake Mead from the Muddy River could increase by approximately 30,000 af 14 
annually or decrease by approximately 8,000 af annually.  The potential changes in flow 15 
into Lake Mead from the Muddy and Virgin Rivers are within the 233,000 af 16 
consumptive use. 17 

Future projects and activities by Nevada covered under the HCP would also include 18 
temporary water exchanges, forbearances, and associated changes in points of diversion 19 
for water banking activities or short-term leasing.  Temporary water exchanges include, 20 
although are not limited to, water exchanges between the AWBA and the SNWA, and/or 21 
other legal Colorado River water user within Nevada.  Water exchanges between the 22 
AWBA and agencies within Nevada are expected to be temporary, and would not 23 
cumulatively exceed 100,000 afy for California and Nevada combined. 24 

3.4.2.1 Nevada Hydroelectric Power Contract 25 
Holders 26 

The execution, administration, and operation of extended, renewed, new, or additional 27 
contracts for hydroelectric power from hydroelectric facilities at Hoover, Davis, Parker, 28 
and Headgate Rock Dams by power users in Nevada are proposed for coverage under the 29 
HCP. 30 

3.4.3 Ongoing Non-Flow-Related Covered 31 

Activities 32 

In addition to the OM&R of facilities described in Section 3.4.1, ongoing non-flow-33 
related activities include the NDOW programs and activities described below. 34 
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3.4.3.1 Nevada Department of Wildlife Programs and 1 
Activities 2 

NDOW has statutory responsibilities and authorities and the ability to perform 3 
activities/programs within the discretion of NDOW.  The majority of activities which are 4 
occurring or which are anticipated to occur in the future are not reasonably anticipated to 5 
result in take of species listed under ESA or are performed under authority of Title 50 6 
C.F.R. §17.21(c)(5) and existing cooperative agreements with the USFWS.  For those 7 
state level activities performed by NDOW that are funded under the Cooperative 8 
Endangered Species Conservation Fund, Federal Aid in Sport Fish Restoration Act, and 9 
Wildlife Restoration Act, consultation to address potential take is performed as part of the 10 
review of existing statewide Federal Aid grant processes through Region 1 of the 11 
USFWS.  It is the intent of NDOW to continue this existing review and consultation 12 
process outside of the auspices of the LCR MSCP program and permitting process.  13 
Those activities/programs may include: 14 

 fish stocking, procurement, and reintroduction efforts, including those for endangered 15 
species and rainbow trout; 16 

 fish surveys using electrofishing, netting, and angling; 17 

 Sport Fish Restoration Act—funded sportfish enhancement projects; and 18 

 wildlife surveys. 19 

Additional activities/programs may be performed by NDOW that may be funded entirely 20 
from non-Federal revenue sources, or partially/entirely using Sport Fish/Wildlife 21 
Restoration Act funding including state matching funds and resources.  Where these 22 
activities/programs include a Federal funding component, it is the intent of NDOW to use 23 
existing ESA consultation processes as described above for those actions.  Ongoing 24 
programs and activities related to surveying, capturing, and handling of Federally listed 25 
species will be covered under section 10(a)(1)(A) permits and other authorities, as 26 
defined in the section 6 Cooperative Agreement between the NDOW and the USFWS.  27 
These programs and activities are, therefore, not covered activities under the LCR MSCP 28 
HCP. 29 

Ongoing and potential activities for which coverage is requested under the HCP, 30 
depending on inclusion of a Federal funding component, include the following. 31 

1. Aquatic, wetland, and riparian habitat maintenance and restoration activities, 32 
including installation of artificial fishery habitat enhancement.  Most of these 33 
activities have occurred or are occurring at Lake Mead and Lake Mohave and are 34 
funded under the Sport Fish/Wildlife Restoration Act.  Additional activities are not 35 
planned at this time but may occur, depending on reservoir surface elevations and as 36 
benefits to fisheries are realized and justified through existing activities.  Future 37 
projects are anticipated to focus on small-scale, localized habitat enhancement 38 
projects targeted at existing high angler use areas on mainstem reservoirs.  It is 39 
currently estimated that up to 20 acres of aquatic habitat improvements and 10 acres 40 
of terrestrial habitat improvements could occur within any 5-year period over the 41 
term of the LCR MSCP.  Sites for habitat maintenance and restoration will be 42 
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selected and designed to increase or improve habitat for native wetland and riparian 1 
wildlife species and will be selected to avoid impact to or removal of existing 2 
functional cottonwood-willow, marsh, honey mesquite, and backwater land cover 3 
types that provide habitat for covered and evaluation species.  Habitat maintenance 4 
and restoration will be implemented to avoid the breeding season of all covered bird 5 
species. 6 

2. Revegetation activities for aquatic, wetland, and riparian enhancement.  No projects 7 
are currently ongoing or anticipated but would occur principally on state lands and 8 
would use only native vegetation. 9 

3. Maintenance of aids to navigation and boating access.  NDOW places and maintains 10 
aids to navigation along the LCR and in Lake Mead and Lake Mohave.  This activity 11 
typically involves hand-lowering of anchors, attached by rope and chain to floating 12 
buoys.  These buoys are placed to advise boaters of regulated areas, mark hazards to 13 
navigation, or provide other information.  It is anticipated that additional effort will 14 
be required associated with additional conservation actions and in response to 15 
increasing levels of recreational boating activity.  The NDOW also maintains boating 16 
access improvements.  Currently, there is a boat ramp at Fisherman’s Park in 17 
Laughlin, and NDOW provides cooperative assistance to maintain and enhance 18 
boating access facilities at Big Bend State Park near Laughlin, although boating 19 
access improvements may take place anywhere along the River including mainstem 20 
reservoirs.  Maintenance and improvements to existing facilities at Fisherman’s Park 21 
and Big Bend State Park is funded in part under the Sport Fish/Wildlife Restoration 22 
Act and also through use of state motorboat fuel tax revenues.  Cooperative 23 
assistance to the National Park Service for maintenance and enhancement of boating 24 
access facilities within the Lake Mead NRA is primarily funded under the Sport 25 
Fish/Wildlife Restoration Act. 26 

4. Law enforcement patrol activities including boating safety programs.  Pursuant to 27 
state law, NDOW is responsible for administering the law enforcement and boating 28 
safety program on the state level.  These programs include law enforcement patrols 29 
using watercraft to pursue and stop other watercraft.  When pursuing a watercraft 30 
exceeding wakeless speed in a no-wake zone, the patrol boat also creates a wake.  31 
Some incidental impact to resources that the no-wake zone was intended to protect 32 
may occur as a result.  The annual level of law enforcement patrol activities is 33 
anticipated to be similar to the estimated total effort for watercraft-based law 34 
enforcement patrol activities in 2002.  NDOW estimates that a total of 22,000 person-35 
hours will be expended to conduct these activities in 2002.  Of that total, which 36 
includes all activity while on the water, it is estimated that less than one percent is 37 
located in more sensitive off-channel areas.  Time spent in pursuit is usually limited 38 
to a few minutes; other time spent patrolling in sensitive areas is at low speed.  39 
Additional effort may be required in association with new conservation actions. 40 

3.4.4 Future Non-Flow-Related Covered Activities 41 

In addition to the OM&R of facilities described in Section 3.4.1, future non-flow-related 42 
activities include the NDOW programs and activities described below. 43 
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3.4.4.1 Nevada Department of Wildlife Programs and 1 
Activities 2 

Future projects by NDOW covered under the HCP would include those ongoing projects 3 
identified in Section 3.4.3.1, which may be funded entirely from non-Federal revenue 4 
sources, including NDOW projects identified as ongoing projects that NDOW does not 5 
currently participate in, but may participate in sometime in the future, and NDOW 6 
projects related to the LCR MSCP.  7 
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Chapter 4 1 

Environmental Baseline and  2 

Resources of the LCR  3 

4.1 Introduction 4 

This chapter describes the LCR MSCP BA environmental baseline and the past and 5 
present environmental conditions of the LCR MSCP planning area.  Past ecological 6 
conditions within the LCR MSCP planning area are described in Section 4.2, “Historical 7 
Conditions.”  Section 4.3, “Environmental Baseline,” describes the environmental 8 
baseline and present ecological conditions from which potential effects of implementing 9 
the covered activities and LCR MSCP on covered species are assessed.  Section 4.4, 10 
“Land Cover Types Used for Species Habitat Models,” describes the land cover types 11 
that are present in the LCR MSCP planning area and are used to determine the existing 12 
extent of covered species habitats.  The status of covered species and critical habitat are 13 
described in Section 4.5, “Status of Species Evaluated in the LCR MSCP BA,” and 14 
Section 4.6, “Status of Designated Critical Habitat and Other Covered Species Habitat.”  15 
Other Federal consultations are described in Section 4.7, “Consultation History:  Previous 16 
and Ongoing Section 7 Consultations.”  17 

4.2 Historical Conditions 18 

This section summarizes historical conditions of the LCR ecosystem.  Major sources used 19 
to prepare this summary include: 20 

 Biological Assessment, Description and Assessment of Operations, Maintenance, and 21 
Sensitive Species of the Lower Colorado River (Bureau of Reclamation 1996); 22 

 Biological and Conference Opinion on the Lower Colorado River Operations and 23 
Maintenance-Lake Mead to the Southerly International Boundary (U.S. Fish and 24 
Wildlife Service 1997); 25 

 Resource Use by Native and Non-Native Fishes of the Lower Colorado River: 26 
Literature Review, Summary and Assessment of Relative Roles of Biotic and Abiotic 27 
Factors in Management of an Imperiled Indigenous Ichthyofauna (Pacey and Marsh 28 
1998); and 29 

 Biological Assessment, Interim Surplus Criteria, Secretarial Implementation 30 
Agreements, Water Administration, and Conservation Measures on the Lower 31 
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Colorado River, Lake Mead to the Southerly International Boundary (Bureau of 1 
Reclamation 2000a). 2 

The LCR has undergone dramatic changes since the late 1800s (Table 4-1).  Prior to 3 
water development, the Colorado River flowed unimpeded and was a highly dynamic 4 
system.  Seasonal water fluctuations and associated high sediment loads were major 5 
elements contributing to the physical and biological characteristics of the river.  Water 6 
flows and sediment loads ranged widely, from flows exceeding 100,000 cfs in May–July 7 
(when water runoff was greatest) to flows of 5,000 cfs or less during late fall and winter 8 
(Grinnell 1914; Carothers and Minckley 1981).  Sediment loads were highest during 9 
August and September; loads in May and June were also high (Turner and Karpiscak 10 
1980).  Sediment loads at Yuma averaged more than 108 metric tons per year (U.S. 11 
Geological Survey 1973). 12 

This wide flow fluctuation allowed geologic processes such as aggradation 13 
(i.e., deposition of sediment that raises the elevation of the floodplain) and degradation or 14 
scouring (i.e., erosion that lowers the elevation of the floodplain) to occur and forced 15 
biological communities to adapt to the constantly changing environment.  Swift, 16 
sediment-filled flows scoured the canyons in the LCR, which hindered the establishment 17 
of most riparian plant communities.  Conversely, aggradation occurred when the water 18 
and sediment were released from the narrow canyons into the broad valleys where soil 19 
deposition took place, allowing backwaters, marshes, and woody riparian areas to 20 
establish. 21 

The river bottom changed constantly as bedload was transported (Minckley 1979).  22 
Native plant communities became established within the broad valley river reaches 23 
extending away from the river for up to several miles where the water table was relatively 24 
shallow.  In addition, meandering of the river caused by occasional large flows created or 25 
reconnected oxbows and backwaters.  Among the larger historical backwaters and/or 26 
oxbows were Beaver Lake, Lake Su-ta-nah, Duck Lake, Spears Lake, Powell Slough 27 
(now part of Topock Marsh), and Lake Tapio.  All were located between what are now 28 
Bullhead City and Topock (Ohmart et al. 1975).  Because of the seasonality of the 29 
flooding, several communities of plants and animals developed in response to high flows 30 
taking place from May to July and low flows occurring during the winter months.  31 
Riparian communities along the river were constantly undergoing change in response to 32 
variable rates of aggradation and degradation in the river channel and near stream areas.  33 
Floodplain communities developed in areas that were seasonally, or only intermittently, 34 
inundated.  Marsh communities developed in areas of extended inundation. 35 

Conditions in the LCR ecosystem have changed because of anthropogenic influences 36 
(Fradkin 1981 cited in Pacey and Marsh 1998).  Table 4-1 provides a timeline for major 37 
events that have affected conditions in the LCR MSCP planning area, including water 38 
development activities, changes in vegetation, and introductions of non-native species.   39 

4.2.1 Facilities Construction 40 

Construction of facilities, including water diversion structures, dams, and flood control 41 
facilities, resulted in the most radical physical change that the river system has 42 
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Year Event 

1700−1800 Lower Colorado River (LCR) explored by Spanish priests and military, culminating with the 
establishment of a mission at Yuma in 1774 and its subsequent destruction by Yuma Indians in 1781 
(Ohmart et al. 1988). 

1848 LCR area north of the Gila River acquired by United States. 

1840−1870 LCR explored by U.S. military.  Most of early expeditions explored possible transportation routes.  
Notes on the geology, flora, and fauna of LCR were made. 

1850 Fort Yuma established by U.S. Army. 

1852 First steamboat, the Uncle Sam, captained by James Turnbull, traveled up Colorado River to resupply 
Fort Yuma.  This activity marked beginning of the steamboat trade, which would eventually have 
profound effects on mature riparian areas along the river (Lingenfelter 1978). 

1854 Gadsden Purchase consummated, extending U.S. territory south of the Gila River to the present border 
with Mexico. 

1857 LCR, from Yuma, Arizona, north to present site of Hoover Dam, explored by J.C. Ives; region 
reported to be valueless. 

1862 Colorado River gold rush began.  The 1861 silver strike at El Dorado Canyon and the 1861 gold strike 
at Laguna de la Paz created Colorado River Gold Rush of 1862 (Lingenfelter 1978).  Gold rush fueled 
steamboat trade along LCR.  Initially, downed, dried cottonwood, willow, and mesquite were used as 
fuel for the steamboats (Ives 1861).  Increased river traffic soon used all available wood debris, and 
crews began cutting down large quantities of cottonwoods, willows, and mesquites.  By 1890, most 
large cottonwood-willow stands and mesquite bosques had been cut over (Ohmart et al. 1988, Grinnell 
1914).  Natural regeneration continued to establish new stands with each annual flood event. 

1869 Colorado River from Green River in Utah to Virgin River confluence explored by John Wesley 
Powell.  

1877 Rail line over the Colorado River completed by Yuma Southern Pacific Railroad.  First diversion of 
water from LCR constructed by European settlers for irrigating the Palo Verde Valley near Blythe, 
California. 

1883 Second rail line crossed the river.  Together with crossing at Yuma, crossing at Needles by Atlantic 
and Pacific Railroad in 1883 sounded the death knell of steamboat trade along the LCR (LaRue 1916).  
Steamboat commerce further reduced by declines in mining, and by 1887, steamboats no longer 
traveled above Eldorado Canyon (Lingenfelter 1978). 

1885 First documented improvements on LCR were made.  Lieutenant S.W. Roessler hired a barge and 
crew to make improvements at Six Mile Rapids and Mojave Crossing for navigation, which was first 
recorded instance of alteration of river (Smith 1972). 

Carp known to be established in LCR ecosystem, altering the native fish fauna for the first time 
(Minckley 1973). 

1892 Channel catfish stocked into the Colorado River by Arizona Game and Fish (LaRivers 1962). 

1895 Construction began on Alamo Canal at Yuma to irrigate the Imperial Valley. 

Late 1800s 
to early 
1900s 

Saltcedar, which was introduced into United States as an ornamental tree, escaped cultivation by the 
late 1800s.  Expansion of saltcedar range was rapid by the early 1900s, especially between 1935 and 
1955 along the Colorado River (DeLoach 1989). 

1901 Alamo (Imperial) Canal completed; water diverted near Yuma and conveyed through Mexico to 
irrigate the Imperial Valley in California; canal supplied 700 miles of lateral canals, enabling 
irrigation of 75,000 acres. 

1902 Reclamation Act passed establishing U.S. Reclamation Service.  U.S. government began planning 
large-scale irrigation projects (LaRue 1916). 
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Year Event 

1905 Temporary diversion structure at Alamo Canal heading breached by flood on Gila River, and 
Colorado River flowed into Salton Sink. 

1907 Dike repaired and river redirected back to the correct channel by Southern Pacific Railroad.  Salton 
Sea was accidentally created from Colorado River floodwaters; 330,000 acres were inundated; 
flooding increased political pressure to dam the Colorado River. 

1909 Laguna Diversion Dam completed; water diverted through the Yuma Main Canal to irrigate 53,000 
acres in the Yuma Valley, Arizona, and 14,700 acres in the Reservation Division in California, and 
through the North Gila Canal to irrigate 3,500 acres in the Gila Valley, Arizona. 

1910 Three-month expedition from Needles to Yuma led by Joseph Grinnell to collect data on mammals, 
birds, and associated habitats.  Expedition provided one of first detailed accounts of flora and fauna of 
LCR.  Grinnell observed carp and catfish, documented effects of Laguna Dam on the ecosystem, and 
documented loss of riparian vegetation to agriculture (Grinnell 1914). 

1913 Estimated acreage of irrigated land between Virgin River and Southerly International Boundary was 
367,000 acres, most of this land was in Imperial Valley (LaRue 1916).  Along the mainstem Colorado 
River between Cottonwood Basin and the U.S./Mexico border, the conversion of 53,000 acres to 
irrigated agriculture land resulted in substantial loss of riparian vegetation. 

1920 Saltcedar appeared along mainstem of the Colorado River (Ohmart et al. 1988).  This species is well 
suited to changed riverine ecosystem and displaced native riparian species throughout LCR.  
Important wildlife habitats, including the cottonwood-willow gallery forests, all but disappeared from 
Colorado River and were replaced by less desirable saltcedar (Anderson and Ohmart 1984a). 

1922 Colorado River Compact signed, whereby water was allocated between the upper (Colorado, 
Wyoming, New Mexico, Utah) and lower (California, Nevada, Arizona) basins. 

1927 Irrigated acreage along the mainstem of LCR increased from 53,000 acres in 1913 to 95,000 acres in 
1927 (Wilbur and Ely 1948).  Increase resulted in further decreases in extent of riparian vegetation. 

1935 Boulder Dam (now Hoover Dam) completed; Lake Mead covered 300 square miles and stored 31 
million acre-feet (maf) of water, enough to irrigate 650,000 acres in California and Arizona and 
400,000 acres in Mexico.  Hydrography of river changed; devastating floods were eliminated.  
Hydropower of 4 billion kilowatt-hours produced annually. 

U.S. Fish and Wildlife Service (USFWS) stocked largemouth bass, bluegill sunfish, green sunfish, and 
black crappie in Lake Mead and rainbow trout into river below Lake Mead (Jonez and Sumner 1954). 

1938 Parker Dam completed; Lake Havasu behind the dam covers 39 square miles and stores 600,000 acre-
feet of water.  Metropolitan Water District of Southern California diversions into the Colorado River 
Aqueduct initiated. 

Imperial Dam completed; additional water diverted via the Gila Gravity Main Canal and the All 
American Canal for irrigating southeast California and southwest Arizona. 

Pilot Knob Wasteway off All American Canal completed, allowing water to be diverted from behind 
Imperial Dam on the California side to be returned to the river. 

1938–1939 Although largemouth bass and bluegill already present in system, State of California planted 
additional stocks to increase spread of species (Dill 1944). 

1939 Gila Gravity Main Canal completed, replacing the North Gila Canal (from behind Laguna Dam) and 
delivering irrigation water from behind Imperial Dam to irrigate 105,000 acres in Arizona’s Gila 
Valley. 

1940 All-American Canal completed, replacing Alamo Canal and delivering irrigation water from behind 
Imperial Dam to Imperial Valley in California; 461,642 acres currently irrigated. 

1941 Havasu National Wildlife Refuge (NWR) established near Needles, California.  Imperial NWR 
established near Martinez Lake, Arizona. 

Siphon Drop completed, delivering irrigation water from All-American Canal to Yuma Valley in 
Arizona; it replaced Yuma Main Canal (sealed in 1948), originating behind Laguna Dam. 
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Year Event 

1944 Headgate Rock Dam completed; irrigation water diverted to Colorado River Indian Tribes Reservation 
near Parker, Arizona; water diverted to enable irrigation of 107,588 acres.  

1948 Coachella Canal completed; water from All-American Canal conveyed to Coachella Valley in 
California; 58,579 acres currently irrigated. 

Red shiners introduced to Colorado River as baitfish. 

1950 Morelos Diversion Dam completed; irrigation water delivered by Mexico to Mexicali Valley. 

Davis Dam closed and first water storage for Lake Mohave begun in January 1950.  Powerplant still 
under construction. 

1952 Yuma Division stabilized from Laguna Dam to Southerly International Boundary; 17.6 miles of levees 
constructed; 17.4 miles of channel dredged; 264,000 cubic yards of riprap placed; 41 miles of access 
roads constructed. 

1953 Davis Dam and power plant completed, providing regulation of water to be delivered to Mexico and 
regulating flows from Hoover Dam; Lake Mohave behind dam capable of storing 1.8 maf of water.  

Mohave Division from Davis Dam to Topock, Arizona, channelized and stabilized; 31 miles of 
channel dredged, 288,082 cubic yards of riprap placed, and 47 miles of levees built. 

1954 Laguna Dam no longer used for diversion (Imperial Dam used instead). 

Threadfin shad introduced into Lake Mead (274 fish).  Second release in 1955 of 11,000 fish resulted 
in successful establishment in Lake Mead (Allan and Roden 1978).  

1955 Threadfin shad introduced into Lake Mohave (6,000 fish) (Allan and Roden 1978). 

1956 Topock Desilting Basin completed, providing control of river sediment near Needles, California; 
4,400,000 cubic yards of material excavated. 

1957 Palo Verde Diversion Dam completed; irrigation water continues to be diverted to the Palo Verde 
Valley near Blythe, California; 121,000 acres under irrigation. 

1959 Striped bass introduced by State of California into Colorado River near Blythe (introduced into Lake 
Havasu in 1960).  This species became top fish predator in the Colorado River system. 

1962 Flathead catfish introduced into river by State of Arizona. 

1963–1967 Tilapia introduced into Colorado River by California and Arizona. 

1964 Cibola NWR was established near Blythe, California. 

1965 Laguna Desilting Basin completed, providing control of river sediment north of Yuma, Arizona; 
3,120,000 cubic yards of material excavated. 

Irrigated acreage estimated at 293,000 acres along mainstem of LCR (Lower Colorado Region State-
Federal Interagency Group for the Pacific Southwest Interagency Committee 1971). 

1966 Senator Wash Dam and Reservoir completed north of Yuma; reservoir covered 470 acres and held 
13,836 acre-feet of water. 

Topock Marsh inlet and outlet structures completed, providing 4,000 acres of marsh at Havasu NWR.  

1967 Palo Verde Oxbow inlet and outlet structures completed near Blythe, California, to provide wildlife 
habitat. 

1968 River channel stabilized from Palo Verde Diversion Dam to Taylor Ferry, 19.5 miles.  Banklines 
armored in Parker Division, Section I; 11 miles stabilized. 

1969 Training structures south of Laughlin, Nevada, completed, reducing bankline erosion. 

Striped bass introduced into Lake Mead in 1969–1972, creating the first documented establishment of 
a persistent reproducing population of striped bass in the LCR in the pelagic zone of a reservoir not 
connected to a suitable riverine reach. 

1970 Mittry Lake inlet structure completed, south of Imperial Dam, to provide wildlife habitat.  

Cibola Division stabilized from Taylor Ferry to Adobe Ruin; 16 miles dredged. 
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1974 Cibola Lake inlet and outlet structures completed at Cibola NWR to improve wildlife habitat. 

1980 Bonytail listed as endangered under the Federal Endangered Species Act (ESA). 

1983 Reservoirs on entire lower river spilled for first time as a result of extremely high precipitation from 
El Niño weather event. 

1985 Inlet structure to the Central Arizona Project aqueduct behind Parker Dam completed; water diverted 
to supply Phoenix and Tucson, Arizona; 1.5 maf currently diverted. 

1986 Hoover Dam power plant upgrade from 1,448-megawatt to 1,951-megawatt output started.  (Upgrade 
was completed in 1992.) 

1989 Establishment of Lake Mohave Native Fish Work Group to implement cooperative actions for 
conservation of adult razorback sucker population in Lake Mohave. 

1991 Razorback sucker listed as endangered under the ESA. 

1992 Powerplant added to Headgate Rock Dam; maximum generating capacity is 19.5 megawatts. 

1993 Hoover Dam power plant upgrade from 1,448-megawatt to 1,951-megawatt output completed.  
(Upgrade started in 1986.) 

Flood event occurred on Colorado River due to Gila River flooding. 

1994 Areas of lower Colorado River designated as critical habitat for two endangered fish, bonytail and 
razorback sucker, under the ESA.  Although not within the LCR MSCP planning area, critical habitat 
was designated on the LCR for humpback chub. 

1995 Parker Division, Section II stabilized. 

Southwestern willow flycatcher listed as endangered under the ESA. 

Flood event occurred on Colorado River due to Gila River flooding. 

1995 Partnership to develop and implement a long-term endangered species compliance and management 
program for the historic floodplain of the LCR formed by U.S. Department of Interior agencies; water, 
power, and wildlife resources agencies from Arizona, California, and Nevada; Native American tribes; 
water and power providers; environmental interests; and recreational interests. 

1996 Reclamation issued final biological assessment for operations, maintenance, and sensitive species of 
LCR in August. 

1997 USFWS issued a final biological opinion on LCR operations and maintenance in April. 

2000 Reclamation issued biological assessment covering the Interim Surplus Criteria, Secretarial 
Implementation Agreements, Water Administration, and Conservation Measures on LCR Lake Mead 
to Southerly International Boundary. 

2001 USFWS issued biological opinion on Interim Surplus Criteria, Secretarial Implementation 
Agreements, Water Administration, and Conservation Measures on LCR Lake Mead to the Southerly 
International Boundary. 

USFWS published draft recovery goals for humpback chub, razorback sucker, bonytail, and Colorado 
pikeminnow, setting forth numeric and management levels needed to downlist and delist these species 
under the ESA. 

2002 USFWS published final recovery goals for humpback chub, razorback sucker, bonytail, and Colorado 
pikeminnow and published the Southwestern Willow Flycatcher Recovery Plan. 

Reclamation requested reinitiation of the 1997 consultation.  USFWS issued an interim BO, which 
identified minor modifications to the provisions of its 1997 BO and extended coverage for 
Reclamation’s discretionary actions on the LCR for 3 years to April 30, 2005. 

2004 The USFWS proposed critical habitat for the southwestern willow flycatcher including areas in the 
LCR MSCP planning area in October. 

Sources:  Bureau of Reclamation 1996, 2000a; U.S. Fish and Wildlife Service 2001, 2002a–e. 
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undergone.  These facilities altered the natural hydrologic regime, which in turn altered 1 
biological communities within the system. 2 

Water diversion for agricultural irrigation on the LCR began as early as 1877 in the Palo 3 
Verde Valley.  The first water diversion project for large-scale agricultural use on the 4 
LCR was the Alamo Canal, which was completed in 1901.  The canal delivered water to 5 
the Imperial Valley.  Laguna Dam was constructed in 1909 near Yuma, Arizona, and was 6 
the first structure to block the entire river channel on the LCR.  This structure diverted 7 
water to the Yuma Valley and the Reservation Division via the Yuma Main Canal and to 8 
the Gila Valley via the North Gila Canal. 9 

The construction of the Hoover Dam and the AAC System altered the LCR significantly.  10 
Hoover Dam, which created Lake Mead, was constructed to control high flows and 11 
protect agricultural lands and facilities.  Changes associated with Hoover Dam include 12 
sediment trapping, decreased productivity downstream of the dam, decreased water 13 
temperatures, increased water clarity downstream of the dam, elimination of large flood 14 
events, introduction of new species, and isolation of native fish populations (by impeding 15 
their migration).  The AAC System includes the AAC, Coachella Canal, and Imperial 16 
Dam and Desilting Works.  These canals transport waters away from the system, altering 17 
water flows. 18 

Two additional large dams were constructed in the river:  Parker Dam in 1938 and Davis 19 
Dam in 1953.  The changes in environmental conditions associated with these dams are 20 
similar to those associated with Hoover Dam.  Parker Dam created Lake Havasu and 21 
Davis Dam created Lake Mohave.  These two dams further reduced riparian vegetation, 22 
reduced sediment transport, increased water clarity, and impeded fish movement.  At the 23 
upstream end of Lake Havasu, a delta formed as sediment was deposited, creating 24 
Topock Marsh. 25 

Smaller dams and other diversion structures built in the river include Imperial Dam, 26 
Headgate Rock Dam, Morelos Diversion Dam, and Palo Verde Diversion Dam.  Imperial 27 
Dam created a large backwater and series of marsh complexes, inundating existing 28 
riparian vegetation. 29 

Starting in the 1950s, levee, training structure, jetty construction, bankline stabilization; 30 
and channel realignment were undertaken by Reclamation to control floods, regulate 31 
flows, and prevent bank erosion, among other purposes.  Dredging was undertaken to 32 
realign the channel, control sediment, provide material for levee construction, and 33 
conduct environmental enhancement and mitigation.  Levees that were constructed close 34 
to the main river channel restricted the floodplain and removed connections between the 35 
river and riparian vegetation, marshes, and backwaters.  Narrower, straighter portions of 36 
the river channel were created by levee and training structure construction, bankline 37 
stabilization, and dredging.  In addition, banks were protected from erosion by bankline 38 
stabilization and training structures.  Increased water velocity in the narrow portions of 39 
the river channel created a formed channel as the fast-moving water eroded the bottom of 40 
the river.  (U.S. Fish and Wildlife Service 1997; Bureau of Reclamation 2000a.) 41 

In areas where channel deepening occurred, the water table lowered.  Marshes and 42 
backwaters dried up.  Where the roots of riparian vegetation could reach to the lowered 43 
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water table, the vegetation survived; however, regeneration of riparian vegetation 1 
decreased.  (U.S. Fish and Wildlife Service 1997.) 2 

Though new backwaters and marshes are no longer likely to form naturally because of 3 
modifications to the river channel and flow regime, construction of training structures 4 
resulted in the formation of more expansive and permanent marshes than had existed 5 
historically.  (Bureau of Reclamation 2000a.) 6 

4.2.2 Loss of Riparian Vegetation and Floodplain 7 

Agriculture contributed to changes on the floodplain along the LCR.  Levee construction 8 
and water diversion associated with agricultural practices hindered floodwaters from 9 
reaching riparian, marsh, and backwater areas.  Channelization and bankline stabilization 10 
altered erosion and flooding patterns, while water diversions decreased water levels, both 11 
contributing to the loss of native fishes.  Though most agricultural development occurred 12 
in fertile valleys away from the river itself, some agricultural land was located along river 13 
terraces, replacing riparian vegetation, marshes, and backwaters. 14 

Boat traffic added to the loss of riparian vegetation as steamboats used the riparian 15 
vegetation along the river for fuel. 16 

Dams also contributed to the loss of riparian vegetation and floodplain.  Large dams, such 17 
as Hoover, Parker, and Davis Dams, inundated miles of river, riparian areas, and adjacent 18 
desert areas. 19 

Historically, approximately 400,000–450,000 acres of riparian vegetation were estimated 20 
to occur on the LCR between Fort Mohave and Fort Yuma (Mearns 1907).  An analysis 21 
by Reclamation (1999) of 1938 aerial photography, historical journals, historical 22 
photographs, surveyor plats, and historical maps indicated the presence of approximately 23 
89,200 acres of potentially suitable willow flycatcher breeding habitat between the Grand 24 
Canyon and the SIB (in the analysis, historical willow flycatcher habitat is defined as 25 
“dense willows often with an over story of cottonwood”).  Currently, approximately 26 
126,000 acres of woody riparian vegetation occurs in the LCR MSCP planning area, of 27 
which approximately 23,000 acres are native vegetation (the remainder is dominated by 28 
saltcedar).  Regeneration of woody riparian vegetation has also decreased considerably 29 
because of loss of riparian vegetation to agricultural, residential, and commercial 30 
development and bankline stabilization; water table lowering because of channelization; 31 
and loss of seasonal flooding because of dam construction. 32 

4.2.3 Changes in Marsh and Backwaters 33 

Marsh and backwaters were lost from areas where they historically occurred because of 34 
agricultural conversion, construction of reservoirs, river channelization, and bankline 35 
stabilization.  The natural formation of new marshes and backwaters because of river 36 
action is also now unlikely.  However, flow regulation and shifts in the timing of flows 37 
because of water diversion resulted in large marsh and backwater complexes developing 38 
where riparian vegetation historically occurred.  Marsh complexes developed behind 39 
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Imperial Dam and Parker Dam at the Bill Williams Delta and Topock Marsh.  The 1 
construction of training structures also created areas of more expansive and permanent 2 
backwater and marsh than had occurred historically on the LCR.  In addition, some 3 
marshes have been created as mitigation for channel improvement projects.  These 4 
improvement projects contributed to the elimination of overbank flows and river 5 
meandering that created the historical marsh and backwater communities.  Reclamation 6 
maintains these marshes as well as marshes formed by the construction of training 7 
structures and other river control features.  (U.S. Fish and Wildlife Service 1997; Bureau 8 
of Reclamation 2000a.) 9 

4.2.4 Introduction of Nonnative Species 10 

Nonnative species have been present in the river since the late 1800s.  Carp and catfish 11 
were among the first fish species to be introduced in the river (Grinnell 1914).  However, 12 
the extent of their presence was not completely documented.  Other fish species 13 
introductions followed, including mosquitofish for mosquito control in the 1920s and 14 
1930s, largemouth bass and other centrarchids (i.e., freshwater basses and sunfishes) in 15 
Lake Mead for sport fishing, and rainbow trout below Hoover Dam (where water clarity 16 
had increased) in the 1930s for sport fishing.  Red shiners and threadfin shad were 17 
introduced for a sport fishing forage base in the 1950s; threadfin shad quickly spread 18 
throughout the LCR.  Striped bass were introduced in the 1960s by the state game and 19 
fish agencies to take advantage of the thriving forage base; this species became a top fish 20 
predator in the Colorado River system.  Flathead catfish were also introduced into the 21 
Colorado River in the 1960s.  Fish from the genus Tilapia were introduced for weed 22 
control in the irrigation systems beginning in the 1960s.  (Bureau of Reclamation 1996.) 23 

In all, 29 nonnative fish species have become established in the river and are believed to 24 
be the primary reason for the lack of recruitment of native species because of predation 25 
and competition (Pacey and Marsh 1998).  Native fish were adapted to the historical 26 
extremes of the LCR; nonnative fish were not.  However, under postdam conditions, 27 
native fish had no competitive advantage over nonnative fish.  Many of the nonnative fish 28 
species produced far more eggs per female than the native species, allowing them to 29 
quickly increase their numbers relative to native species.  Introduced fish species invaded 30 
the off-channel habitats frequented by native fish, where they could compete for 31 
resources with and prey on the native fish, especially juveniles.  In addition, the increase 32 
in water clarity downstream of dams may have given nonnative fish a predatory 33 
advantage.  (Bureau of Reclamation 1996.) 34 

Introduction of nonnative plants modified the riparian community and its wildlife habitat 35 
quality.  Saltcedar, which was introduced into the United States as an ornamental tree, 36 
escaped cultivation by the late 1800s.  Saltcedar appeared along the mainstem of the 37 
Colorado River in 1920 (Ohmart et al. 1988), though rapid expansion of its range along 38 
the river did not occur until 1935 to 1955 (DeLoach 1989).  The substantial changes to 39 
the hydrology of the Colorado River favored saltcedar establishment, while limiting 40 
recruitment and persistence of cottonwood-willow communities.  Important wildlife 41 
habitats, including cottonwood-willow gallery forests, all but disappeared from the 42 
Colorado River and were replaced by less desirable saltcedar (Anderson and Ohmart 43 
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1984a).  Additional introduced plant species, such as giant reed and giant salvinia, are 1 
also contributing to the decline of native plant communities. 2 

4.2.5 Water Quality Changes 3 

Water quality changes within the LCR system have occurred because of irrigation return 4 
flows, municipal and industrial effluents, dam construction, and a number of point 5 
sources.  The quality of irrigation return water has potential effects on wildlife and fish.  6 
Agricultural return flows have generally resulted in an increase in salinity in receiving 7 
water bodies because of salts leached from the irrigated soils.  Irrigation return flows may 8 
also contain various residuals from fertilizers and pesticides.  Typical inorganic 9 
contaminants include selenium, zinc, and copper (Buhl and Hamilton 1996).  Dams trap 10 
sediment and nutrients, increasing downstream water clarity, and potentially decreasing 11 
downstream productivity.  In addition, evaporation from reservoirs increases salinity 12 
concentration. 13 

4.3 Environmental Baseline 14 

This section describes the regulatory context for the environmental baseline and 15 
summarizes the present conditions of the LCR ecosystem.  Major sources used to prepare 16 
this summary include: 17 

 Biological Assessment, Description and Assessment of Operations, Maintenance, and 18 
Sensitive Species of the Lower Colorado River (Bureau of Reclamation 1996); 19 

 Biological and Conference Opinion on the Lower Colorado River Operations and 20 
Maintenance-Lake Mead to the Southerly International Boundary (U.S. Fish and 21 
Wildlife Service 1997); 22 

 Resource Use by Native and Non-Native Fishes of the Lower Colorado River: 23 
Literature Review, Summary and Assessment of Relative Roles of Biotic and Abiotic 24 
Factors in Management of an Imperiled Indigenous Ichthyofauna (Pacey and Marsh 25 
1998);  26 

 Biological Assessment, Interim Surplus Criteria, Secretarial Implementation 27 
Agreements, Water Administration, and Conservation Measures on the Lower 28 
Colorado River, Lake Mead to the Southerly International Boundary (Bureau of 29 
Reclamation 2000a); and 30 

 Biological opinion for interim surplus criteria, secretarial implementation 31 
agreements, and conservation measures on the lower Colorado River, Lake Mead to 32 
the southerly international boundary; Arizona, California and Nevada (U.S. Fish and 33 
Wildlife Service 2001). 34 
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4.3.1 Regulatory Context 1 

The environmental baseline includes past and present impacts of all Federal, state, or 2 
private actions and other human activities in an action area, the anticipated impacts of all 3 
proposed Federal projects in an action area that have already undergone formal or early 4 
section 7 consultation, and the impact of state or private actions that are contemporaneous 5 
with the consultation in process (50 C.F.R. §402.02).  The environmental baseline for this 6 
LCR MSCP BA includes all effects of actions taken in the past, even if effects of some of 7 
those actions have not yet been fully manifested.  This definition of the environmental 8 
baseline is used because the current environmental conditions are derived in large 9 
measure from permanent artificial facilities (e.g., dams, jetties, training structures, 10 
protected banklines, and levees) and annual river operations along the LCR.  The effects 11 
of these permanent facilities on covered species are considered irreversible and are not 12 
appropriately considered an effect of the Federal action covered under the LCR MSCP 13 
BA.  The continuation of river operations may result in the perpetuation of degraded 14 
habitat conditions for covered species.  The quantification of such an effect is speculative 15 
but is not expected to make a measurable additional impact on the existing baseline 16 
condition. 17 

The environmental baseline for the LCR MSCP BA includes: 18 

 state, Tribal, local, and private actions already affecting covered species in the LCR 19 
MSCP planning area or that will contemporaneously affect covered species during 20 
the LCR MSCP consultation and Federal actions affecting covered species and 21 
critical habitat that have completed formal, informal, or early consultation; 22 

 the effects of past and ongoing human and natural factors leading to the current status 23 
of the covered and evaluation species, their habitat, and the ecosystem within the 24 
LCR MSCP planning area; and 25 

 existing facilities, ongoing operations and maintenance activities, the existing extent 26 
of land cover types, and the existing species abundance and distribution described in 27 
this chapter. 28 

Reclamation and the USFWS engaged in section 7 consultation in 2001 regarding 29 
potential effects to Yuma clapper rail, southwestern willow flycatcher, bonytail, and 30 
razorback sucker from a change in point of diversion totaling 400 kaf.  This change in 31 
point of diversion is being included for coverage under the LCR MSCP as part of the 32 
1.574 mafy total.  This BA relies on the 2001 section 7 consultation for the analysis of 33 
effects to Yuma clapper rail, southwestern willow flycatcher, bonytail, and razorback 34 
sucker from the 400 kaf change in point of diversion.  Accordingly, this BA analyzes the 35 
effect of additional changes in point of diversion of 1.174 mafy on these four species.  36 
For the remaining 23 covered species, however, this BA provides an analysis of the 37 
potential effects resulting from the total annual flow reduction of 1.574 maf. 38 
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4.3.2 Present Conditions 1 

Present conditions1 in the LCR are significantly different from historical conditions.  The 2 
river is no longer free flowing and does not constitute a continuous ecosystem because of 3 
the many impoundments along its length.  In addition, the hydrologic regime does not 4 
support extreme fluctuations mainly because of the presence of large, mainstem dams 5 
resulting in reduced natural backwaters and periods of inundation in adjacent floodplain 6 
lowlands. 7 

The present condition consists of approximately 126,000 acres of woody riparian 8 
vegetation in the LCR MSCP planning area.  The majority is dominated by saltcedar (i.e., 9 
saltcedar, saltcedar–honey mesquite, and saltcedar–screwbean mesquite land cover 10 
types); only 23,000 acres are native cottonwood-willow, honey mesquite, arrowweed, and 11 
atriplex land cover types.  See Appendix H for a summary of the current extent of native 12 
and nonnative vegetative cover in the LCR MSCP planning area by landownership status. 13 

Reach 1 is defined by Hoover Dam to the full pool elevation of Lake Mead at 1,229 feet.  14 
Hoover Dam and Lake Mead were created to provide flood control, water storage for 15 
irrigation, and hydroelectric power.  In addition to the Colorado River, Hoover Dam 16 
retains flows from the Muddy and Virgin Rivers.  Lake Mead is characterized as a 17 
mesotrophic lake (i.e., intermediate in nutrient levels and productivity) (La Bounty and 18 
Horn 1997 ).  Because of the construction of Glen Canyon Dam, most of the Colorado 19 
River sediment load is trapped in Lake Powell.  Lake Mead, formed by Hoover Dam, 20 
traps Colorado River sediment from the Grand Canyon in its upper reaches, and the river 21 
downstream of the dam is relatively clear.  Water temperatures downstream of the dam 22 
are cool because of releases from the hypolimnetic zone (deeper, cold-water layer) of the 23 
reservoir.  Lake Mead supports a small recruiting population of razorback sucker, as well 24 
as a large number of nonnative fishes, many of which prey on native species of fish.  25 
Native fishes are unable to move upstream or downstream of the barrier created by the 26 
dam.  Riparian vegetation along Lake Mead is limited because of lack of substrate and 27 
frequent water fluctuations in the reservoir.  At the time vegetation was delineated in 28 
1997, approximately 4,000 acres of woody riparian vegetation was present within the full 29 
pool elevation of Lake Mead, 1,700 acres of which are native cottonwood-willow; the 30 
remainder are saltcedar or mixed saltcedar–mesquite.  Approximately 140 acres of marsh 31 
occur in Reach 1. 32 

Reach 2 extends from Hoover Dam to Davis Dam and is defined by the boundary of Lake 33 
Mohave to the full pool elevation of 647 feet.  Davis Dam and Lake Mohave were 34 
created to provide part of the capacity for water delivery to Mexico and to re-regulate 35 
fluctuating discharge from Hoover Dam.  Additional sediments are trapped behind Davis 36 
Dam.  The inflow to Lake Mohave is mostly discharge from Hoover Dam with some 37 
infrequent desert-wash flooding (Pacey and Marsh 1998).  The river reach (Reach 2) 38 
from below Hoover Dam to Lake Mohave contains cold tailwater.  Lake Mohave is clear 39 
but highly productive (Pacey and Marsh 1998).  Like Lake Mead, Lake Mohave supports 40 
warm water and coldwater sport fisheries, as well as repatriated and remnant native fish 41 
populations of razorback sucker and bonytail.  Approximately 1,200 acres of woody 42 

                                                      
1 The extent of existing vegetation described in this Chapter is derived from aerial photographs taken of the LCR MSCP planning 
area from 1997 through 2001 and, consequently, represent the extent of vegetation types that were present at the time of the aerial 
photographs were taken and represent the best available information.  
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riparian vegetation, 5 acres of which are native cottonwood-willow and honey mesquite 1 
(the remainder are saltcedar or mixed saltcedar–mesquite), and 20 acres of marsh occur in 2 
Reach 2. 3 

Reach 3 extends from Davis Dam to Parker Dam and is defined by the boundary of Lake 4 
Havasu to the full pool elevation of 450 feet.  Immediately below Davis Dam, the system 5 
is characterized by a riverine reach controlled by the cold water discharge from Davis 6 
Dam.  Parker Dam and Lake Havasu were created mainly to provide a forebay and 7 
desilting basin for Metropolitan’s Whitsett Pumping Plant for the Colorado River 8 
Aqueduct (Pacey and Marsh 1998).  The Topock Desilting Basin, located near Needles, 9 
California, was constructed to reduce the flow of sediment into Topock Gorge and is 10 
periodically dredged.  Lake Havasu is a relatively shallow mesoeutrophic (i.e., tending 11 
toward high nutrient levels and high primary productivity) and warm-water impoundment 12 
with a complex shoreline.  Topock Marsh, which came into existence because of the 13 
construction of Parker Dam and the filling of Lake Havasu, is located upstream of Lake 14 
Havasu.  The Bill Williams River empties into Lake Havasu (Pacey and Marsh 1998).  15 
Water is withdrawn from Lake Havasu by the CAP and Metropolitan.  Lake Havasu 16 
supports sport fisheries of nonnative species and also the repatriated and potentially 17 
remnant native fish populations of razorback sucker and bonytail.  More than 50 percent 18 
of the riverbank downstream of Davis Dam has been replaced with riprap (Minckley 19 
1979).  Reach 3 contains approximately 31,500 acres of woody riparian vegetation, 20 
approximately 2,700 acres of which are native cottonwood-willow, honey mesquite, 21 
arrowweed, and atriplex (the remainder are saltcedar or mixed saltcedar–mesquite), and 22 
approximately 4,400 acres of marsh. 23 

Reach 4 extends from Parker Dam to Adobe Ruin and Reclamation’s Cibola Gage.  This 24 
reach is channelized.  Backwaters along this reach include Palo Verde Oxbow, Cibola 25 
Lake and Three Fingers Lake.  The riverine portion of this reach includes the epilimnetic 26 
water (warm, surface water layer) released from Parker Dam.  Diversions provide water 27 
to the agricultural lands along the floodplain and adjacent uplands; the main diversions 28 
are at Headgate Rock Dam and the Palo Verde Diversion Dam.  River flows receive 29 
irrigation return flows and infrequent runoff (Pacey and Marsh 1998).  The water 30 
temperature is warm and the river supports abundant nonnative fish populations.  31 
Approximately 65,700 acres of woody riparian vegetation, approximately 14,500 acres of 32 
which are native cottonwood-willow, honey mesquite, arrowweed, and atriplex (the 33 
remainder are saltcedar or mixed saltcedar–mesquite), and approximately 2,100 acres of 34 
marsh occur in Reach 4. 35 

Reach 5 extends from southern extent of Cibola NWR and Reclamation’s Cibola Gage to 36 
Imperial Dam.  Imperial Dam created Imperial Reservoir and provides water to the Gila 37 
Gravity Main Canal in Arizona and the AAC in California.  Generally, Imperial 38 
Reservoir is warm and shallow and acts as a desilting basin for the canal intakes (Pacey 39 
and Marsh 1998).  The desilting works for the Gila Gravity Main Canal and AAC move 40 
sediment from above Imperial Dam to the Laguna Desilting Basin.  In addition, dredging 41 
periodically occurs in the reservoir basin upstream of Imperial Dam to maintain 42 
diversions for the Gila Gravity Main Canal and AAC.  Razorback suckers are also 43 
present in Reach 5.  Reach 5 contains approximately 7,800 acres of woody riparian 44 
vegetation, approximately 800 acres of which are native cottonwood-willow, honey 45 
mesquite, and arrowweed (the remainder are saltcedar or mixed saltcedar–mesquite), and 46 
approximately 3,800 acres of marsh. 47 
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Reach 6 extends from Imperial Dam to the NIB and includes Laguna Dam, Mittry Lake, 1 
and the confluence with the Gila River.  The Laguna Desilting Basin, which receives 2 
sediment from upstream sources, is periodically dredged.  Flows in Reach 6 are minimal, 3 
consisting of water resulting from sluicing operations at Imperial Dam and irrigation 4 
return flows.  The fish fauna is dominated by nonnative species.  Reach 6 contains 5 
approximately 12,200 acres of woody riparian vegetation, approximately 2,600 acres of 6 
which are native cottonwood-willow, honey mesquite, Atriplex, and arrowweed (the 7 
remainder are saltcedar or mixed saltcedar–mesquite), and approximately 1,400 acres of 8 
marsh. 9 

Reach 7 includes only the LCR floodplain within the United States extending from the 10 
NIB to the SIB and includes Morelos Diversion Dam.  Morelos Diversion Dam provides 11 
water for the Mexican canals, leaving little water to be carried to the river delta at the 12 
Gulf of California.  River conditions below Morelos Diversion Dam to the SIB are 13 
frequently dry, or nearly so.  Flow, when present, in this reach is maintained by seepage 14 
and releases from Morelos Diversion Dam, irrigation return flows, wasteway discharges, 15 
and groundwater discharge.  Considerable sediment was deposited in this reach during 16 
the 1993 Gila River flooding.  To maintain flow capacity for flood events in the river 17 
channel, periodic dredging is expected to occur between the NIB and Cocopah Bend.  18 
Reach 7 contains approximately 3,700 acres of woody riparian vegetation, approximately 19 
800 acres of which are native cottonwood-willow, arrowweed, and atriplex (the 20 
remainder are saltcedar or mixed saltcedar–mesquite), and approximately 130 acres of 21 
marsh. 22 

4.4 Land Cover Types Used for Species Habitat 23 

Models 24 

With the exception of the southwestern willow flycatcher, covered species habitats have 25 
not been directly field delineated in the LCR MSCP planning area.  Therefore, for some 26 
covered and evaluation species, species habitats are defined by application of species 27 
habitat models based on the likelihood for each land cover type to support a species 28 
habitat (Section 4.6.2.1, “Species Habitat Models”).  For these species, the analysis of the 29 
extent of their habitat begins with a definition of the land cover types used for the species 30 
models. 31 

The land cover type classification system used in the LCR MSCP was derived from 32 
previous classifications developed by Anderson and Ohmart (1984b), Younker and 33 
Anderson (1986), Salas et al. (1996), and Ogden Environmental and Energy Services 34 
(1998).  Fourteen land cover types are described in the LCR MSCP planning area 35 
(Table 4-2).  Five woody riparian land cover types are divided into multiple structural 36 
types, and the marsh land cover type is divided into seven compositional types based on 37 
plant composition and vegetation structure. 38 
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Table 4-2.  Land Cover Type Classification used in Mapping Resources of the LCR 1 
MSCP Planning Area 2 

Woody riparian land cover types  

Cottonwood-willow (six structural types) 
Saltcedar (six structural types) 
Honey mesquite (four structural types) 
Saltcedar–honey mesquite (four structural types) 
Saltcedar–screwbean mesquite (five structural types) 
Arrowweed 
Atriplex 

Marsh land cover type (seven compositional types) 

Aquatic land cover types 

River 
Reservoir 
Backwater 

Adjacent land cover types 

Desert scrub 
Agriculture 
Developed 

 3 

4.4.1 Woody Riparian Land Cover Types 4 

Woody riparian land cover types are classified by plant community and structural type 5 
(Anderson and Ohmart 1984b).  Criteria used to define woody riparian land cover types 6 
are presented in Table 4-3.  Six structural types have been described (I–VI) and reference 7 
is made to the proportion of foliage present in each of three vertical layers.  For example, 8 
a plant community with structural type VI has most of its foliage in the lowermost layer, 9 
less foliage in the mid-height layer, and little or no foliage in the upper canopy.  A 10 
structural type I community has well-developed foliage in all three layers, with the upper 11 
canopy dominating.  Figure 4-1 and Table 4-4 describe the relationship between the six 12 
structural types and the foliage density at various heights.  Numerical dominance can be 13 
shared by more than one species, as long as each species constitutes at least 5 percent of 14 
the total trees present (Anderson and Ohmart 1984b). 15 
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Table 4-3.  Woody Riparian Land Cover Types and Characteristics Used in Classification 1 

Habitat Type Characteristics 

Cottonwood-willow Salix gooddingii and Populus fremontii (the latter usually in low densities) 
constituting at least 10 percent of total trees (remaining trees are usually 
saltcedar) 

Saltcedar Tamarix spp. constituting 80–100 percent of total trees 

Honey mesquite Prosopis glandulosa constituting 90–100 percent of total trees 

Saltcedar–honey mesquite P. glandulosa constituting at least 10 percent of total trees; rarely found to 
constitute more than 40 percent of total trees 

Saltcedar–screwbean mesquite P. pubescens constituting at least 20 percent of total trees 

Arrowweed Pluchea sericea constituting 90–100 percent of total vegetation in area 

Atriplex Atriplex lentiformis, A. canescens and/or A. polycarpa constituting 90–100 
percent of total vegetation in area 

Source:  Anderson and Ohmart 1984b. 
 2 

Table 4-4.  Description of Woody Riparian Land Cover Structural Types 3 

Type  Characteristics 

I Mature stand with distinctive overstory more than 15 feet tall; intermediate class is 2–15 feet tall and 
understory is 0–2 feet tall 

II Overstory is more than 15 feet tall and constitutes more than 50 percent of the trees; little or no 
intermediate class present 

III Largest proportion of trees is 10–20 feet tall; few trees above 20 feet or below 5 feet tall 

IV Few trees above 15 feet tall; 50 percent of the vegetation is 5–15 feet tall and 50 percent is 1–2 feet tall 

V 60–70 percent of the vegetation is 0–2 feet tall, the remainder is 5–15 feet tall 

VI 75–100 percent of the vegetation is 0–2 feet tall 

Source:  Anderson and Ohmart 1984b. 
 4 

4.4.1.1 Cottonwood-Willow 5 

This community comprises winter-deciduous, broadleaf trees that grow to about 60 feet 6 
tall (Holland 1986; Rowlands et al. 1995).  The dominant tree species are Fremont 7 
cottonwood and Goodding’s willow, although other willow species may be present.  The 8 
community occurs in deep, well-watered, loamy alluvial soils along the floodplain of the 9 
Colorado River and major tributaries (Holland 1986).  To be maintained, it requires 10 
periodic winter or spring flooding that creates new silt beds for seed germination of the 11 
dominant species.  Both Fremont cottonwood and Goodding’s willow reproduce 12 
primarily by seed and have narrowly defined germination requirements.  In addition, 13 
neither species can tolerate prolonged inundation (Ohmart et al. 1988; Brown 1994).  14 
Postdam stabilized flows along the Colorado River are not conducive to seed germination 15 
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Figure 4-1
Examples of Woody Riparian Land Cover Structural Types
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for these species.  As a result, stands of cottonwood-willow that remain along the 1 
mainstem are largely decadent and show little evidence of seedling recruitment (Brown 2 
1994). 3 

The cottonwood-willow land cover type includes areas where Fremont cottonwood and 4 
Goodding’s willow comprise at least 10 percent of the total trees (Younker and Andersen 5 
1986).  The canopy ranges from continuous to open, and the ground layer is variable.  6 
Cottonwoods typically are present in far smaller amounts than are willows.  The majority 7 
of remaining trees is usually saltcedar. 8 

4.4.1.2 Saltcedar 9 

Saltcedar is the common name applied to several nonnative species of shrubs to medium-10 
size trees of the genus Tamarix that have increased in abundance over the last 50 years, 11 
while the extent of native riparian vegetation has declined along the Colorado River.  The 12 
most commonly invasive species are Tamarix chinensis, T. parviflora, and T. 13 
ramosissima.  The related “athel,” a larger tree that has been widely planted in the LCR 14 
MSCP planning area, may also be included in areas mapped as saltcedar.  This 15 
association generally occurs as a monoculture of saltcedar shrubs or trees.  Saltcedar 16 
occurs over the entire range of soil conditions found along the LCR, including areas 17 
where lack of flooding and high evaporation allow salts to build up in soils.  Saltcedar is 18 
also a prolific seeder and, although the seed remains viable for only a few weeks, it is 19 
produced over a long period (March through October) relative to native riparian species.  20 
The seeds are minute and readily dispersed long distances by wind and water (DeLoach 21 
et al. 2000; Lovich 2000).  Germination and establishment occur on open sites where soil 22 
moisture is high for a prolonged period.  The operation of dams along the Colorado River 23 
results in stabilized low flows and regular summer flooding of river bars, providing ideal 24 
conditions for the establishment of saltcedar (Turner and Karpiscak 1980).  Subsequent 25 
growth is extremely rapid and tends to preclude the establishment of native riparian 26 
species on such sites (Ohmart et al. 1988; Lovich 2000). 27 

Saltcedar has replaced the native woody riparian associations along much of the river, 28 
particularly in areas where the native vegetation has been cleared or removed by fire 29 
(Brown 1994; Turner and Karpiscak 1980; Ohmart et al. 1988).  Saltcedar is able to 30 
persist in highly saline soils that are not conducive to the establishment and growth of 31 
cottonwood and willow.  Saltcedar’s consumptive water use in the planning area ranges 32 
from 57.3 to 58.4 inches per year, as compared to a range of 56.2–57.4 inches per year 33 
for cottonwood-willow, 56.5–58.0 inches per year for mesquite, and 53.1–54.2 inches per 34 
year for arrowweed/atriplex (Bureau of Reclamation 2000b).  Saltcedar takes up and 35 
excretes salts, increasing soil salinity, and it increases fire frequency by producing large 36 
amounts of litter (DeLoach et al. 2000). 37 

The saltcedar land cover type is dominated by nearly monotypic stands of saltcedar that 38 
are less than 16-feet tall.  Saltcedars comprise approximately 80–100 percent of the total 39 
trees in this category (Younker and Andersen 1986), and the cover may be continuous or 40 
open.  Because of its pervasive nature, saltcedar is found interspersed within every other 41 
riparian land cover type.  Patches of arrowweed as large as 5 acres may be included in 42 
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saltcedar land cover areas (Younker and Andersen 1986) and the ground layer is typically 1 
sparse. 2 

4.4.1.3 Honey Mesquite 3 

Historically, honey mesquite land cover type occurred on the broad alluvial floodplains 4 
of the Colorado River, on secondary and higher terraces above the main channel.  Honey 5 
mesquite, the dominant species in this association, is a facultative upland plant with the 6 
potential to occur in both upland and wetland areas (Reed 1988).  It is also a facultative 7 
phreatophyte that has adapted to avoid water stress through several mechanisms, 8 
including a a long taproot that is able to reach deep water tables (Nilsen et al. 1983; 9 
Ohmart et al. 1988).  Riparian honey mesquite has high productivity which results from 10 
several physiological and morphological adaptations which allow them to “decouple” 11 
from the normal limitations on water and nutrient resources in desert systems (Nilsen et 12 
al. 1983).  Foremost, a deep root system allows mesquite to tap water sources unavailable 13 
to shallower rooted plants, while association with nitrogen-fixing symbionts releases 14 
mesquite from nitrogen limitation (Stromberg 1993a). 15 

This species cannot tolerate even relatively short inundations during the growing season 16 
and, prior to river regulation by dams, became established on infrequently flooded 17 
terraces at some distance from the river.  The acreage of honey mesquite has been 18 
decimated as these floodplain terraces have been converted to agriculture.  Although 19 
regulation of the river has enabled honey mesquite to colonize areas that are closer to the 20 
river, it is vulnerable to replacement by saltcedar.  Flooding, vegetation clearing between 21 
the levees, and increased fire frequency (promoted by saltcedar), can eliminate honey 22 
mesquite, which does not colonize or reestablish in open areas as readily as saltcedar 23 
(Minckley and Brown 1982; Ohmart et al. 1988). 24 

Honey mesquite often forms monotypic stands of trees that are less than 30 feet in height.  25 
It can also grow interspersed with or as a mosaic with shrubby species, such as 26 
arrowweed, quail bush, fourwing saltbush, allscale, wolfberry, or inkweed, among others.  27 
Shrub associates are typically in openings in the canopy rather than forming a true 28 
understory.  The coverage of honey mesquite is generally 90–100 percent of the total 29 
vegetation in the mapped area (Younker and Andersen 1986).  The canopy can be 30 
continuous or open, and the ground layer is typically sparse or grassy. 31 

4.4.1.4 Saltcedar–Honey Mesquite 32 

As described above, honey mesquite often occurs in monotypic stands along the 33 
Colorado River or is present in a mosaic association with shrubby species.  34 
Representative examples of mixtures of saltcedar and honey mesquite occur at Cibola 35 
NWR and Fort Mohave Indian Reservation.  In these areas, saltcedar is present as a dense 36 
understory layer and honey mesquite forms a well-developed, relatively open canopy 37 
layer (Ohmart et al. 1988). 38 

Saltcedar dominates this land cover type; however, honey mesquite constitutes at least 10 39 
percent, but rarely more than 40 percent, of the total trees (Younker and Andersen 1986).  40 



  Environmental Baseline and Resources of the LCR

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
4-15 

December 2004

J&S 00450.00

 

The formation of saltcedar–honey mesquite stands reflects the ability of saltcedar to 1 
rapidly establish and become dominant in relatively open or senescent stands of 2 
mesquite.  The greater vulnerability of mesquite to fires, floods, and increased salinity, 3 
coupled with the greater recruitment of saltcedar, indicates the gradual loss of honey 4 
mesquite and the replacement of the mixed association with a monoculture of saltcedar 5 
(Ohmart et al. 1988).  Shrubby species, such as arrowweed or quail bush, or widely 6 
scattered individuals or clumps of screwbean mesquite may also be present, but unlike 7 
saltcedar, these native species do not establish in abundance as an understory of honey 8 
mesquite. 9 

4.4.1.5 Saltcedar–Screwbean Mesquite 10 

Although screwbean mesquite occurred historically along the LCR, it was relatively 11 
scarce (Ohmart et al. 1988) and restricted to older portions of the riverbed or backwater 12 
areas before stabilization or channelization of the river.  As documented by Ohmart et al. 13 
(1988), after the closure of Parker Dam, from 1938–1960, screwbean mesquite 14 
experienced significant increases in cover downstream.  Recruitment and growth of 15 
screwbean mesquite were evidently favored by the curtailment of spring flooding and the 16 
stabilization of summer low flows, while these changes in the hydrograph had the 17 
opposite effect on cottonwood-willow vegetation.  Between 1960 and 1976, with the 18 
expansion of agriculture on Tribal lands and the loss of riparian vegetation within the 19 
floodplain, the total cover of screwbean mesquite decreased.  In the years following 1976, 20 
screwbean mesquite has continued to decline, primarily because of replacement by 21 
saltcedar.  The circumstances that favored the expansion of screwbean mesquite along the 22 
river are no longer operating, apparently because the open sites that would otherwise 23 
provide recruitment opportunities are now rapidly colonized and effectively preempted 24 
by saltcedar (Ohmart et al. 1988). 25 

Within the LCR MSCP planning area, screwbean mesquite is always found in association 26 
with saltcedar.  This association reflects the ongoing expansion of saltcedar and its 27 
displacement of screwbean mesquite along the LCR (Ohmart et al. 1988; DeLoach et al. 28 
2000). 29 

While the primary criterion for saltcedar–screwbean mesquite cover type is that 30 
screwbean mesquite constitutes at least 20 percent of the total trees in the category, much 31 
of the acreage is typically dominated by saltcedar (Younker and Andersen 1986).  Widely 32 
scattered clumps of individual cottonwood, willow, or honey mesquite trees may also be 33 
present. 34 

4.4.1.6 Arrowweed 35 

The arrowweed land cover type historically formed dense, monotypic, linear belts or 36 
small stands of vegetation along drier portions of the Colorado River floodplain, adjacent 37 
to stands of cottonwood-willow (Ohmart et al. 1988).  It is still characterized by nearly 38 
monotypic stands of arrowweed within the riverine corridor.  In addition to this location, 39 
it is found along canyon bottoms and irrigation ditches, around springs, and in washes 40 
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with sandy or gravelly channels (Holland 1986; Brown 1994; Sawyer and Keeler-Wolf 1 
1995). 2 

Arrowweed reproduces both by seed and vegetatively.  The seeds (achenes) are tiny (less 3 
than 0.04 inches) and have small bristles that facilitate their dispersal (McMinn 1939).  4 
Establishment from seed occurs on newly exposed, damp alluvial soils.  Once 5 
established, arrowweed spreads laterally by underground rhizomes, forming continuous 6 
stands that tend to inhibit the establishment of other riparian species and remain dominant 7 
in the absence of disturbance.  Arrowweed shoots withstand moderate flooding, and 8 
although they are unable to withstand strong scouring from floods, they recolonize open 9 
alluvial deposits readily by resprouting from roots and buried stems (Stromberg et al. 10 
1991).  Arrowweed survives at greater water table depths and tolerates greater soil 11 
salinities than Fremont cottonwood or Goodding’s willow (Ohmart et al. 1988; Busch 12 
and Smith 1995).  As a result, it has replaced cottonwood-willow vegetation in some 13 
areas that are subject to groundwater pumping (Holland 1986).  However, it has been 14 
displaced by saltcedar in other areas (Turner and Karpiscak 1980). 15 

4.4.1.7 Atriplex 16 

This land cover type occurs locally in relatively undisturbed, saline portions of the LCR 17 
corridor.  Spatially, it is often found between stands of cottonwood-willow or saltcedar 18 
and stands of mesquite (Ohmart et al. 1988; Brown 1994).  This land cover type can 19 
include one or several atriplex species, including quail bush, fourwing saltbush, and 20 
allscale.  Atriplex species compose 90–100 percent of the total vegetation in this category 21 
(Younker and Andersen 1986).  This land cover type is typified by quail bush, which is a 22 
phreatophyte that is tied to the riparian corridor along the LCR.  The other saltbush 23 
species are nonphreatophytic and, in the absence of quail bush, are better classified under 24 
desert scrub. 25 

4.4.2 Marsh Land Cover Type 26 

The marsh land cover type is classified into seven different types based primarily on the 27 
percent cover of cattail, bulrush, common reed, and open water (Younker and Anderson 28 
1986) (Table 4-5).  Marsh vegetation occurs in areas of prolonged inundation where long-29 
term flooding persists.  Historically, it was found along oxbow lakes and in backwater 30 
areas.  Today, it also occurs around relatively stable reservoirs that have minimal daily 31 
and annual fluctuations in water level (Ohmart et al. 1988; Brown 1994).  The most 32 
common components of this association are cattail, bulrush or tule, and common reed 33 
(Ohmart et al. 1988).  Cattails occur in shallow water up to 3 feet deep and are found on 34 
sloping, generally stable substrates.  Bulrushes (particularly, Scirpus californicus) can 35 
grow adjacent to cattails but in deeper water.  They are found in water as deep as 5 feet, 36 
and can extend as high as 10 feet above the water surface.  Thick stands of bulrushes 37 
occur on unmodified banks.  Common reed can also form dense stands along the banks 38 
(Ohmart et al. 1988; Brown 1994). 39 
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Table 4-5.  Marsh Land Cover Types and Characteristics Used in Classification 1 

Type Characteristics 

1 Nearly 100 percent cattail/bulrush; small amounts of Phragmites australis (common reed) and open water 

2 Nearly 75 percent cattail/bulrush; many trees and grasses interspersed throughout cover 

3 About 25–50 percent cattail/bulrush; some P. australis, open water, trees, and grass 

4 About 35–50 percent cattail/bulrush; many trees and grasses interspersed throughout cover 

5 About 50–75 percent cattail/bulrush; few trees and grasses interspersed throughout cover 

6 Nearly 100 percent P. australis; little open water 

7 Open marsh (75 percent water) adjacent to sparse marsh vegetation; sandbars and mudflats visible when 
the Colorado River is low 

Source:  Anderson and Ohmart 1984b. 
 2 

This land cover type consists primarily of cattail/bulrush associations, although stands of 3 
common reed are also included (Anderson and Ohmart 1984b).  These marsh elements 4 
typically intermingle with riparian scrub species (e.g., saltcedar, arrowweed, quail bush, 5 
mesquite) at their upper-elevation limits (Brown 1994).  Marsh includes open water, 6 
sandbars, and mudflats formed when the Colorado River is low (Salas et al. 1996). 7 

4.4.3 Aquatic Land Cover Types  8 

Aquatic land cover types encompass areas that typically contain open water part or most 9 
of the year.  Three aquatic land cover types are recognized:  river, reservoir, and 10 
backwater. 11 

4.4.3.1 River 12 

The river land cover type includes the mainstem of the LCR and tributaries, including 13 
natural and artificial (i.e., canals and drains) channels within the LCR MSCP planning 14 
area.  The criterion for inclusion in this category is the presence of flowing water 15 
throughout the year or most of the year.  The river land cover type includes channel type 16 
(e.g., riffle, run, pool), cover (e.g., instream woody material, emergent and submerged 17 
vegetation), and substrate (e.g., sand, gravel, concrete lined). 18 

During periods of overbank flooding, the river inundates parts of its floodplain and 19 
provides habitat values associated with inundated vegetation.  Historically, substantial 20 
floodplain area was inundated by the high river flows following winter and summer 21 
storms and during the spring and early summer runoff (Minckley 1979).  Under existing 22 
conditions, the river is constrained by reservoir operations, levees, and channelization, 23 
but higher flows during some seasons and years may inundate limited floodplain area.  24 
Flooded riparian areas provided temporary rearing habitat for fish and other aquatic 25 
species. 26 
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4.4.3.2 Reservoir 1 

Storage reservoirs have substantial water storage as an operational element and include 2 
Lake Mead, Lake Mohave, Lake Havasu, and Senator Wash Reservoir.  Diversion 3 
Reservoirs primarily provide stage control for gravity diversions and include the 4 
backwater pools at Headgate Rock Dam, Palo Verde Diversion Dam, Imperial Dam, 5 
Laguna Dam, and Morelos Diversion Dam. 6 

4.4.3.3 Backwater 7 

Backwaters more or less represent the open water elements of the pre-dam Colorado 8 
River channel and associated floodplain.  Under existing conditions, backwaters include 9 
oxbow lakes, abandoned river channel pools, floodplain ponds and lakes, secondary river 10 
channel pools, and hydrologically isolated coves on reservoirs.  Backwaters may be 11 
remnant features historically created by river processes or may be man-made.  12 
Backwaters may be permanent or temporary, drying completely during some seasons or 13 
years.  Connections with the river may be open or in various degrees of closure, 14 
connected to the river by culverts, weirs, porous dikes, and groundwater.  They can vary 15 
in size from less than 1 acre to more than 100 acres. 16 

4.4.4 Adjacent Land Cover Types 17 

Land cover types adjacent to riparian and aquatic land cover types in the LCR MSCP 18 
planning area include desert scrub, agricultural, and developed. 19 

4.4.4.1 Desert Scrub 20 

The desert scrub land cover type encompasses a variety of plant communities that can be 21 
distinguished on the basis of dominant species or combinations of species (e.g., creosote-22 
bursage), as well as different microhabitats (e.g., desert wash woodland).  Except for 23 
agricultural and developed areas (see below), the river channel and floodplain in the 24 
planning area are surrounded by desert scrub. 25 

4.4.4.2 Agriculture 26 

The agriculture land cover type includes both fallow and actively cultivated areas.  27 
Agricultural lands are concentrated in several wide, low-lying valleys along the LCR. 28 

4.4.4.3 Developed 29 

This land cover type includes urbanized areas and areas that have been graded or 30 
otherwise altered with the effect that they are not expected to support any natural 31 
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vegetation other than ornamental and ruderal species.  In addition to cities and towns, this 1 
category includes rural residences and buildings, campgrounds, golf courses, and parks 2 
and other landscaped areas.  The most extensive areas of developed land in or near the 3 
LCR MSCP planning area include Laughlin, Bullhead City, Needles, Lake Havasu City, 4 
Parker and the Parker Strip, Blythe, and Yuma. 5 

4.4.5 GIS Land Cover Database 6 

The land cover GIS database was developed to provide a complete coverage of the entire 7 
LCR MSCP planning area.  This database was used to identify the existing extent and 8 
distribution of land cover types in the LCR MSCP planning area.  Habitat models for 9 
covered species were developed and applied to the land cover GIS database to estimate 10 
the extent and distribution of habitat for each covered species for which these data were 11 
suitable (Section 4.6.2.1, “Species Habitat Models”).  With the exception of backwaters, 12 
all of the land cover types listed above are delineated in the GIS database.  The 13 
backwaters land cover type is not delineated separately in the GIS database; rather, it is 14 
encompassed within the river and marsh land cover types. 15 

The land cover GIS database was assembled using several previously developed GIS 16 
databases: 17 

 Reclamation’s GIS database of land cover types within the riparian corridor of the 18 
LCR (Bureau of Reclamation 1997, supplemented in 2002), 19 

 BIA’s database of land cover types on potentially irrigated reservation lands (Bureau 20 
of Indian Affairs 2001), 21 

 Lower Colorado River Accounting System (LCRAS) GIS database of irrigated 22 
agricultural lands (Bureau of Reclamation 2001b), and 23 

 LCRAS phreatophyte inventory (Bureau of Reclamation 2001c). 24 

The dates and precision of the mapping efforts described above are presented in 25 
Table 4-6.  The extent of mapping is the LCR MSCP planning area.  Because there is 26 
overlap among the databases used to develop the LCR MSCP planning area land cover 27 
map and because the databases are of differing resolution and accuracy, the LCR land 28 
cover GIS database was created by applying priority levels to these databases.  The 29 
databases were applied in the following priority order: 30 

 1st Priority—BIA database (it has the highest level of accuracy for potentially 31 
irrigated reservation lands but makes up only 4 percent of the GIS database), 32 

 2nd Priority—LCRAS irrigated lands database (it has the highest level of accuracy for 33 
irrigated agricultural lands in the LCR MSCP planning area and makes up 37 percent 34 
of the GIS database; however, it has a lower level of accuracy than the BIA database 35 
for potentially irrigated reservation lands), 36 

 3rd Priority—Reclamation database (it has a lower level of accuracy than the BIA 37 
database for potentially irrigated reservation lands and the LCRAS irrigated lands 38 
database for irrigated agricultural lands but has the greatest extent of coverage, 39 
making up 55 percent of the GIS database), and 40 
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 4th Priority—LCRAS phreatophyte database (it has the lowest level of resolution but 1 
covers some areas that the other databases do not; it makes up 4 percent of the GIS 2 
database). 3 

Table 4-6.  Date and Precision of GIS Databases Used to Prepare and Assemble the LCR 4 
MSCP Land Cover Type GIS Database and Map 5 

GIS Database 
Date of Imagery 

Mapped Scale of Imagery 
Minimum Mapped 

Unit (acres) 

Bureau of Reclamation 1997 1:24,000 1 

Bureau of Indian Affairs 1997–2001 1:24,000 1 

Lower Colorado River Accounting System 
(irrigated lands) 

2001 1:24,000 1 

Lower Colorado River Accounting System 
(phreatophyte inventory) 

2001 1:24,000 2.5 

GIS = geographic information systems. 
 6 

The distribution of land cover types in the LCR MSCP planning area by river reach is 7 
presented on Figures 4-2–4-8.  The land cover GIS database contains a greater level of 8 
classification detail than is presented on these map figures.  These maps combine several 9 
land cover types (Table 4-7) and do not include woody riparian land cover structural type 10 
categories or marsh land cover subtypes.  Table 4-8 presents the extent of each land cover 11 
type by river reach, including the extent of cottonwood-willow, marsh, saltcedar, and 12 
mesquite land cover types by structure class.  The extent of land cover type by reach and 13 
landowner is presented in Appendix H. 14 

Table 4-7.  Land Cover Type Legend for Figures 4-2–4-8 15 

Figure Land Cover Category LCR MSCP Land Cover Types 

Cottonwood-willow Cottonwood-willow 

Saltcedar Saltcedar, saltcedar–screwbean mesquite, saltcedar–honey mesquite 

Marsh Marsh 

Other riparian Arrowweed, Atriplex, honey mesquite, undetermined riparian (from 
LCRAS phreatophyte database) 

Open watera River 
Reservoir 

Desert scrub Desert scrub 

Agriculture Agricultural 

Developed Developed 

LCRAS = Lower Colorado River Accounting System. 
a The backwater land cover type is not included in figures. 

 16 



Table 4-8.  Extent of Land Cover Type by River Reach Page 1 of 3 

Extent of Land Cover Type by River Reach (acres)b 

Land Cover Typea Reach 1 Reach 2 Reach 3 Reach 4 Reach 5 Reach 6 Reach 7 Total 

Cottonwood-willow I 617 1 677 47 66 219 67 1,693 

Cottonwood-willow II 32 0 13 25 2 7 1 81 

Cottonwood-willow III 518 0 722 414 465 570 284 2,974 

Cottonwood-willow IV 507 0 61 297 63 428 147 1,503 

Cottonwood-willow V 46 0 42 31 3 61 127 309 

Cottonwood-willow VI 2 0 26 75 16 40 49 209 

Total cottonwood-willow 1,721 1 1,541 889 616 1,325 675 6,768 

Saltcedar I 0 0 286 7 23 35 3 355 

Saltcedar II 0 0 3 3 0 10 0 15 

Saltcedar III 1,179 57 106 402 174 101 7 2,026 

Saltcedar IV 680 626 8,122 14,821 4,530 4,455 898 34,132 

Saltcedar V 304 144 4,172 8,358 500 915 999 15,392 

Saltcedar VI 91 11 959 3,332 354 741 892 6,380 

Total saltcedar 2,254 838 13,647 26,923 5,581 6,257 2,800 58,300 

Honey mesquite III 0 0 0 689 0 1 0 690 

Honey mesquite IV 0 4 545 4,815 148 4 0 5,517 

Honey mesquite V 0 0 81 873 26 0 0 980 

Honey mesquite VI 0 0 0 66 0 0 0 66 

Total honey mesquite 0 4 627 6,443 175 5 0 7,253 



Table 4-8.  Continued Page 2 of 3

Extent of Land Cover Type by River Reach (acres)b 

Land Cover Typea Reach 1 Reach 2 Reach 3 Reach 4 Reach 5 Reach 6 Reach 7 Total 

Saltcedar–honey mesquite III 3 3 400 81 41 22 2 553 

Saltcedar–honey mesquite IV 10 356 1,278 8,169 725 128 0 10,667 

Saltcedar–honey mesquite V 5 0 1,431 4,580 11 83 0 6,110 

Saltcedar–honey mesquite V 40 0 354 568 0 1 0 963 

Total saltcedar–honey mesquite 58 359 3,463 13,398 778 234 2 18,293 

Saltcedar–screwbean mesquite I 0 0 0 10 0 0 0 10 

Saltcedar–screwbean mesquite III 0 0 271 333 24 49 0 677 

Saltcedar–screwbean mesquite IV 0 28 3,769 3,210 488 691 49 8,235 

Saltcedar–screwbean mesquite V 0 4 625 896 67 25 0 1,617 

Saltcedar–screwbean mesquite VI 0 0 393 204 0 21 0 619 

Total saltcedar–screwbean 
mesquite 0 32 5,058 4,654 579 786 49 11,159 

Arrowweed 0 0 496 6,541 48 1,069 48 8,201 

Atriplex 0 0 19 582 0 177 121 899 

Marsh 1 14 0 2,188 541 1,010 490 3 4,246 

Marsh 2 0 0 235 116 289 11 0 651 

Marsh 3 24 0 205 710 1,419 538 6 2,902 

Marsh 4 15 0 1,013 464 496 90 6 2,084 

Marsh 5 74 0 484 66 206 9 0 839 

Marsh 6 0 0 101 29 315 146 15 606 

Marsh 7 10 22 116 102 26 75 99 450 

Unspecified marsh 0 0 18 62 0 56 0 136 

Total marsh 137 22 4,358 2,091 3,762 1,414 129 11,914 



Table 4-8.  Continued Page 3 of 3

Extent of Land Cover Type by River Reach (acres)b 

Land Cover Typea Reach 1 Reach 2 Reach 3 Reach 4 Reach 5 Reach 6 Reach 7 Total 

Riverc 660 1 5,764 6,918 2,797 887 140 17,167 

Reservoirc 155,916 27,357 17,981 1,226 1,837 615 9 204,942 

Desert scrub 353 31 7,676 11,710 397 3,151 129 23,447 

Agriculture 0 0 19,166 169,664 260 36,799 44,705 270,594 

Developed 1 0 6,391 32,722 0 10,205 14,307 63,626 

Undetermined ripariand 0 0 6,634 6,268 0 2,337 13 15,252 

Total 161,100 28,645 92,820 290,029 16,831 65,262 63,127 717,814 

Note:  Columns and rows may not total correctly because numbers were totaled, then rounded. 
Sources: 

a The extent of all land cover types, except undetermined riparian and unspecified marsh, are from Bureau of Reclamation 1997 (supplemented in 2002); 
the extent of all land cover types except river, reservoir, marsh, and undetermined riparian are from Bureau of Indian Affairs 2001; the extent of 
reservoir, marsh, cottonwood-willow, undetermined riparian and desert scrub are from the Lower Colorado River Accounting System (LCRAS) 
phreatophyte database (Bureau of Reclamation 2001a); and agriculture is from the LCRAS phreatophyte and irrigated lands databases (Bureau of 
Reclamation 2001b). 

b Reach 1 data are from Bureau of Reclamation 1997 (supplemented in 2002) data only.  Reach 2 data are from Bureau of Reclamation 1997 
(supplemented in 2002) and the Lower Colorado River Accounting System phreatophyte database (Bureau of Reclamation 2001b) data only. 

c The acreages shown for the river and reservoir land cover types include the backwater land cover type.  The backwater land cover type is not included 
as a separate land cover type in the LCR MSCP GIS database.   

d The undetermined riparian  land cover type are riparian land cover types described in the LCRAS phreatophyte database that cannot be correlated to 
the LCR MSCP land cover types.  The LCRAS riparian land cover types included in this table as undetermined riparian are saltcedar-low, saltcedar-
high, mesquite-low, mesquite-high, saltcedar-mesquite, saltcedar-arrowweed, low vegetation, mesquite-arrowweed, and saltcedar-mesquite-
arrowweed.  Because undetermined riparian cannot be correlated to the LCR MSCP land cover types, they are not included in the species habitat 
models described in Section 4.6.2.1.    The analysis of the effects of covered activities in Chapter 5, however, indicates that mapped patches of 
undetermined riparian land cover will not be affected be affected by flow- or non-flow-related covered activities.  Consequently, the inclusion of this 
land cover type category does not affect the analysis of the effects of covered activities on covered species habitats presented in Chapter 5 of this BA.  
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4.5 Status of Species Evaluated in the  1 

LCR MSCP BA 2 

As described in Chapter 1, “Introduction,” the LCR MSCP BA addresses 27 covered 3 
species for which incidental take authorization for implementing the covered activities 4 
described in Chapter 2, “Description of Federal Actions (Covered Actions),” is sought 5 
under the ESA.  In addition, the LCR MSCP BA addresses four evaluation species 6 
(Table 1-2).  The bald eagle is not covered under the LCR MSCP.  The LCR MSCP BA, 7 
however, evaluates the effects of the Federal actions described in Chapter 2 on the bald 8 
eagle.  Detailed descriptions of the ecological requirements and status of covered species 9 
are provided Appendix I. 10 

4.6 Status of Designated Critical Habitat and Other 11 

Covered Species Habitat 12 

4.6.1 Designated Critical Habitat 13 

ESA-designated critical habitat for the bonytail, razorback sucker, and desert tortoise 14 
(Mojave population), and proposed critical habitat for the southwestern willow flycatcher 15 
occurs within the LCR MSCP planning area.  Bonytail critical habitat was designated for 16 
the species in 1994.  Critical habitat for this species in the LCR MSCP planning area 17 
encompasses the LCR from Hoover Dam to Davis Dam (Reach 2) (including Lake 18 
Mohave to its full-pool elevation) and the Colorado River and its 100-year floodplain 19 
from the northern boundary of Havasu NWR to Parker Dam (Reach 3) (including Lake 20 
Havasu to its full-pool elevation) (Figure 4-9a). 21 

Razorback sucker critical habitat was designated for the species in 1994.  Critical habitat 22 
for this species in the LCR MSCP planning area encompasses Lake Mead to its full-pool 23 
elevation (Reach 1), the LCR from Hoover Dam to Davis Dam (Reach 2) (including Lake 24 
Mohave to its full-pool elevation), and the Colorado River and its 100-year floodplain 25 
from Parker Dam to Imperial Dam (Reaches 4 and 5) (Figure 4-9b).   26 

Humpback chub critical habitat was designated for the species in 1994 along the 27 
Colorado River in the Grand Canyon.  Humpback chub critical habitat, however, is not 28 
present in the LCR MSCP planning area. 29 

Desert tortoise critical habitat was designated for the species in 1994.  Designated critical 30 
habitat is present in or near the LCR MSCP planning area in Arizona, California, and 31 
Nevada west and north of the Colorado River in Reaches 1–4. 32 

On October 12, 2004, the USFWS proposed critical habitat for the southwestern willow 33 
flycatcher (69 FR 60706).  Critical habitat has been proposed within Reaches 1 and 3-6 34 
(Figure 4-9c).  The proposed critical habitat for this species in the LCR MSCP planning 35 
area encompasses:  36 
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 the extent of the Colorado River from Separation Canyon to Pierce Ferry and the 1 
Virgin and Muddy Rivers within the full pool elevation of Lake Mead in Reach 1;  2 

 from about thirteen miles below Davis Dam to Parker Dam, including Lake Havasu 3 
and Topock Marsh in Reach 3; 4 

 Parker Dam to the upper end of the CRIT in Reach 4; 5 

 all of Reach 5; and  6 

 the portion of Reach 6 extending downstream to 3.5 miles north of the confluence of 7 
the Gila River and LCR. 8 

Critical habitat has not been designated for the Yuma clapper rail. 9 

4.6.2 Covered and Evaluation Species Habitats 10 

Based on the best available information about the known or potential distribution of 11 
covered and evaluation species habitat in the LCR MSCP planning area, species habitats 12 
are defined either by: 13 

 application of species habitat models based on the likelihood for each land cover type 14 
to support a species habitat (22 species), 15 

 delineation of actual habitat within the LCR MSCP planning area (one species), or 16 

 known occurrences and habitat requirements for species whose habitats cannot be 17 
reasonably correlated to land cover types (eight species). 18 

4.6.2.1 Species Habitat Models 19 

With the exception of the southwestern willow flycatcher, covered species habitats have 20 
not been directly field delineated in the LCR MSCP planning area.  To prepare the LCR 21 
MSCP BA, habitat models have been developed for 22 covered species whose habitats 22 
can reasonably be correlated to the physical and biological attributes associated with each 23 
of the LCR MSCP land cover types.  Habitat models are based on the land cover types 24 
described in Section 4.4, “Land Cover Types Used for Species Habitat Models,” and that 25 
were used to construct the LCR MSCP GIS land cover database. 26 

The models define habitat for each covered species as the LCR MSCP land cover types 27 
that would be most likely to encompass the elements of each covered species’ habitat 28 
(Appendix I, “Status of LCR MSCP Covered Species”) within the river reaches where 29 
each species is known or expected to occur based on known habitat requirements for the 30 
species.  For each species, the existing distribution of habitat, assessment of impacts on 31 
covered species habitat, and assessment of expected outcomes of implementing the 32 
covered activities with LCR MSCP conservation measures is based on application of 33 
these models. 34 

Species habitat models are presented in Table 4-9.  The calculated extent of existing 35 
habitat for each species by land cover type and by river reach in the LCR MSCP planning 36 



Table 4-9.  Continued Page 2 of 4

Assumed Distribution by 
River Reacha, b Summary Habitat Descriptiona 

LCR MSCP Land Cover Types Assumed 
to Support Species Habitatc 

Covered Species 1 2 3 4 5 6 7   

Yuma hispid cotton rat       X X Occupies moist, grassy habitats where the rats cut runways 
through the grass. 

Cottonwood-willow provides habitat; all 
structural types of cottonwood-willow are 
assumed to support herbaceous understory 
used by this species; herbaceous 
understory vegetation is assumed to be 
either too sparse or soil conditions too dry 
to support species habitat in other riparian 
land cover types. 

Western least bittern X  X X X X X Usually found in densely vegetated freshwater marshes; in 
the LCR MSCP planning area, the largest breeding 
populations are found in extensive cattail and bulrush 
marshes (e.g., Topock Marsh); smaller populations are 
found throughout the valley at a variety of marshy areas, 
including ponds and agricultural canals (Rosenberg et al. 
1991). 

Marsh types 1–7 provide habitat. 

California black rail   X X X X  In the LCR MSCP planning area, typically associated with 
marsh edges with water less than 1 inch deep and 
dominated by California bulrush and three-square bulrush. 

Marsh types 1–7 provide habitat. 

Yellow-billed cuckoo X  X X X X X Typically associated with large patches of mature 
cottonwood-willow forest. 

Cottonwood-willow types I–III provides 
breeding and migration habitat. 

Elf owl   X X X   Inhabits saguaro deserts, wooded canyons, and riparian 
forests; in the LCR Valley, inhabits cottonwood-willow 
stands and tall mesquite groves with remnant cottonwood or 
willow snags. 

Cottonwood-willow types I and II and 
honey mesquite type III, provide habitat. 

Gilded flicker   X X X X X Occupies saguaro deserts, mature cottonwood-willow 
riparian forests, and occasionally mesquite groves with tall 
snags (during the breeding season). 

Cottonwood-willow types I–III provides 
habitat. 

Gila woodpecker   X X X X  Closely associated with saguaros or large trees used for 
nesting; in California, found primarily in mature riparian 
forests, although mesquite stands, orchards, and tall 
cultivated trees may be used for nesting; riparian trees in 
isolated patches smaller than 49 acres do not support this 
species. 

Cottonwood-willow types I–V in patches 
of at least 49 acres, provides habitat. 



Table 4-9.  Continued Page 4 of 4

Assumed Distribution by 
River Reacha, b Summary Habitat Descriptiona 

LCR MSCP Land Cover Types Assumed 
to Support Species Habitatc 

Covered Species 1 2 3 4 5 6 7   

Selected Evaluation Species        

California leaf-nosed bat  X X X X X X X Occupies low-elevation habitats, such as desert scrub, alkali 
scrub, desert washes, riparian associations, and palm oases. 
Roosting habitat includes caves, tunnels, and other physical 
structures. 

All land cover types, except developed, 
within 5 miles of roost sites (the known 
foraging flight distance from roosts 
[Brown pers. comm.]) are assumed to 
produce insect prey species and thus 
provide foraging habitat. 

Pale Townsend’s big-
eared bat 

X X X X X X X Most commonly associated with Mohave mixed scrub (e.g., 
sagebrush, sagebrush-grassland, blackbrush, creosote-
bursage) and lowland riparian communities. Roosting 
habitat includes caves, tunnels, and other physical 
structures. 

All land cover types, except developed, 
within 10 miles of roost sites (the known 
foraging flight distance from roosts 
[Brown pers. comm.]) are assumed to 
produce insect prey species and thus 
provide foraging habitat. 

Notes: 
X = Species is known or expected to be present in the river reach based on known habitat requirements for the species. 
a From information presented in Appendix I, “Status of LCR MSCP Covered Species.” 
b River reach locations are shown in Figure 1-1 and described in Chapter 1, “Introduction.” 
c Land cover types are described in Section 4.4.  Riparian land cover structural types are described in Table 4-4 and marsh types are described in Table 4-5. 
d The bonytail is currently not present in the mainstem of Reaches 4 and 5.  River, reservoir, and backwater land cover types present in these reaches, however, 

are included as habitat for this species because it could be introduced into these reaches during the term of the LCR MSCP.  
e The distribution and specific habitat requirements of this species in the LCR MSCP planning area is not well known.  Based on this species apparent affiliation 

with common reed and mesic vegetation, this species is assumed to be most closely associated with the marsh land cover type.  The LCR MSCP Conservation 
Plan (LCR MSCP HCP, Chapter 5, “Conservation Plan”) includes monitoring and research that, in part, will be implemented to better define this species habitat 
requirements and provide information that will help guide creation of its habitat. 

 



Table 4-9.  Continued Page 3 of 4

Assumed Distribution by 
River Reacha, b Summary Habitat Descriptiona 

LCR MSCP Land Cover Types Assumed 
to Support Species Habitatc 

Covered Species 1 2 3 4 5 6 7   

Vermilion flycatcher X X X X X X X Along the LCR, usually nests in groves of cottonwood-
willow bordered by honey mesquite, open water, and 
pastures. 

Cottonwood-willow types I–V and honey 
mesquite type III provide habitat 

Arizona Bell’s vireo X X X X X X X At low elevations, largely associated with early 
successional cottonwood-willow stands and honey mesquite 
bosques. 

Cottonwood-willow types III and IV and 
honey mesquite types III and IV provide 
habitat.  

Sonoran yellow warbler X X X X X X X The yellow warbler is a nesting habitat generalist in mesic 
second-growth woodland, gardens, and scrubland; along the 
LCR, formerly nested in cottonwood-willow land cover 
ranging from gallery forests to early successional 
scrublands; saltcedar extensively used as a nest substrate 
plant and as nesting habitat along the Colorado River in the 
Grand Canyon and at upper Lake Mead; in the LCR MSCP 
planning area, use of saltcedar as nesting habitat is closely 
correlated with the presence of open water or moist soil 
conditions (McKernan and Braden 2002). 

Cottonwood-willow types I–IV and 
saltcedar, saltcedar-honey mesquite, 
saltcedar-screwbean mesquite, and 
cottonwood-willow type V and VI 
components of delineated southwestern 
willow flycatcher nesting habitat, and 
unoccupied southwestern willow 
flycatcher habitat. 

Summer tanager X  X X X X X The summer tanager is one of the most characteristic 
species of cottonwood-willow forests; summer tanagers are 
also attracted to stands of athel saltcedar along the Colorado 
River. 

Cottonwood-willow types I and II provides 
habitat. 

Flannelmouth sucker   X     Flannelmouth sucker is a riverine species that uses 
backwaters for juvenile rearing and main channel habitats 
for spawning and adult rearing. 

River and backwaters provide habitat. 

MacNeill’s sootywing 
skipper 

X X X X    Occupies areas that support dense patches of quailbush (its 
larval host plant) and other plants that can be used as nectar 
sources by the adults; adults are obligatory nectar feeders 
and will fly up to 850 feet away from the host plant to find 
suitable nectar sources; on the Bill Williams River, adults 
have been reported to use honey mesquite; other plants used 
by adults include saltcedar, alfalfa, heliotrope, and sweet 
bush. 

All adjoining patches of atriplex and honey 
mesquite land cover, extending to 850 feet 
on each side of the interface of the patches, 
provide habitat. 



 

Table 4-9.  LCR MSCP Habitat Models for Selected Species Page 1 of 4 

Assumed Distribution by 
River Reacha, b Summary Habitat Descriptiona 

LCR MSCP Land Cover Types Assumed 
to Support Species Habitatc 

Covered Species 1 2 3 4 5 6 7   

Selected Threatened and Endangered Species    

Yuma clapper rail X  X X X X X Associated primarily with freshwater marshes with water 
no more than 12 inches deep, unless mats of floating 
vegetation are present; the highest densities occur in mature 
stands of dense to moderately dense cattails and bulrushes. 

Marsh types 1–7 provide habitat. 

Desert tortoise 
(Mojave population) 

X X X X X X  Occupies arid lands, typically in association with creosote 
bush scrub.   

Desert scrub provides habitat. 

Bonytail  X X Xd Xd   In the LCR MSCP planning area, limited to the river reach 
from Davis Dam to Lake Havasu and artificial 
impoundments such as ponds and reservoirs. 

Reservoir, river, and backwaters provide 
habitat. 

Razorback sucker X X X X X   In the LCR MSCP planning area, found in the LCR 
channel, connected backwaters, and artificial 
impoundments, such as ponds and reservoirs. 

Reservoir, river, and backwaters provide 
habitat. 

Selected Other Covered Species        

Western red bat  X X X X X X X Occupies riparian and wooded areas, including riparian 
woodland vegetation consisting of sycamores and 
cottonwoods; typically roosts in foliage of trees, shrubs, and 
herbs. 

Cottonwood-willow types I and II and 
honey mesquite type III provide roosting 
habitat. 

All land cover types, except developed, are 
assumed to produce insect prey species 
and thus provide foraging habitat. 

Western yellow bat  X X X X X X X Known primarily from areas with palm trees, and is known 
to roost in palm trees; also found in riparian deciduous 
forests and woodlands and in urban areas with palms in 
landscaping. 

Cottonwood-willow types I and II and 
honey mesquite type III provide roosting 
habitat. 

All land cover types, except developed, are 
assumed to produce insect prey species 
and thus provide foraging habitat. 

Colorado River cotton rat    X X    Occupies narrow band of mesic vegetation along the banks 
of the Colorado River; most often trapped successfully in 
areas dominated by common reed; has been found in 
association with irrigated croplands in some areas. 

Marsh types 1–7  provide habitate.  
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area is presented in Tables 4-10 and 4-11, respectively.  Recent occurrences of these 1 
species in the LCR MSCP planning area are presented on Figures 4-10a–d; critical 2 
habitat and occurrence of bonytail and razorback sucker are presented in Figures 4-9a and 3 
4-9b. 4 

To construct the species habitat models, biologists identified the basic components of 5 
habitat for each species from a literature review.  The habitat models are based only on 6 
the components of each covered species habitat that are related to vegetation 7 
communities (e.g., dominant plant species, canopy height).  Only those vegetation 8 
communities clearly identified as providing frequently used relatively high quality habitat 9 
for a species are included in that species habitat model; however, it was recognized that 10 
other vegetation communities might be used by the species at a lesser frequency.  The 11 
LCR MSCP land cover types that included the vegetation communities identified as 12 
providing high quality habitat for a covered species were assumed to provide habitat for 13 
that species.  These models were the subject of the independent peer review process, and 14 
were determined suitable for use in the impact analysis and development of conservation 15 
measures (see Chapter 8).  The extent of existing habitat in the LCR MSCP planning area 16 
for a covered species was determined by summing the extent of land cover types that 17 
provide habitat for a species in each of the reaches where the species is known or 18 
expected to occur based on known habitat requirements for the species.  Because these 19 
habitat models only consider the components of covered species habitats that are related 20 
to the general physical and biological attributes of vegetation communities, application of 21 
these habitat models overestimates the extent of habitat present in the LCR MSCP 22 
planning area.  For example, mature cottonwood-willow forests provide habitat for the 23 
yellow-billed cuckoo and it is assumed that all patches of cottonwood-willow types I–III 24 
provide habitat.  Consequently, even though as few as 10 percent of the trees present in 25 
patches of cottonwood-willow types I–III (see Table 4-3) may be cottonwood or willow 26 
(the remainder of the trees typically being saltcedar), all patches of cottonwood-willow 27 
types I–III are assumed to provide habitat for the yellow-billed cuckoo. 28 

4.6.2.2 Southwestern Willow Flycatcher 29 

The LCR MSCP BA defines the extent of existing southwestern willow flycatcher habitat 30 
based on field survey delineation of its habitat in the LCR MSCP planning area and not 31 
on a habitat model.  Prior to an observation of a juvenile southwestern willow flycatcher 32 
at the Havasu NWR in 1995, the southwestern willow flycatcher was believed to have 33 
been extirpated as a breeding species from the LCR MSCP planning area.  As a result of 34 
that observation, in 1996 Reclamation initiated and continues to conduct extensive annual 35 
surveys for the southwestern willow flycatcher in the LCR MSCP planning area (Gould 36 
pers. comm.).  The surveys were designed to collect information necessary to: 37 

 determine whether populations are present along the LCR and its tributaries, 38 

 determine breeding status, 39 

 determine the suitability of habitats in the survey area, 40 

 identify the relationships among habitat features and fitness components for the 41 
species, and 42 
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 determine the status and distribution of the species along the LCR (McKernan and 1 
Braden 2002). 2 

Results of information collected on surveys has substantially increased the understanding 3 
of the: 4 

 status and distribution of the southwestern willow flycatcher in the LCR MSCP 5 
planning area; 6 

 the physical and biological components that compose nesting habitat; 7 

 timing of egg laying, nestling development, fledging, and other life history 8 
information; 9 

 factors influencing production of young, including causes and effects of nest 10 
parasitism by brown-headed cowbirds and predation; 11 

 survival of adult and juvenile birds; and 12 

 adult and juvenile dispersal patterns. 13 

In addition, information collected on these surveys has substantially increased the 14 
knowledge of what is required to successfully restore southwestern willow flycatcher 15 
breeding habitat in the LCR MSCP planning area, as well as contributing to the overall 16 
understanding of what is likely required to recover the species. 17 

In the LCR MSCP planning area, 6,548 acres of southwestern willow flycatcher occupied 18 
and unoccupied habitat have been delineated (Tables 4-10 and 4-11).  Occupied 19 
southwestern willow flycatcher habitat is defined as “a contiguous area with consistent 20 
physical and biotic characteristics where territorial males or pairs of flycatchers have 21 
been documented during previous breeding seasons (generally after June 15) at least once 22 
since 1996, assuming the habitat has not been degraded or otherwise altered in the 23 
interim; if a portion of the contiguous habitat is or was used, the entire contiguous area is 24 
considered occupied” (Bureau of Reclamation 2000a).  Nesting habitat is occupied 25 
habitat where nesting has been confirmed.  No nesting has been confirmed below Parker 26 
Dam (Reaches 4–7) since 1996.  Unoccupied habitat is defined as patches of vegetation 27 
with structural characteristics and surface water or soil moisture conditions similar to 28 
occupied habitats but where southwestern willow flycatchers have not been observed 29 
(McKernan and Braden 2002). 30 

The distribution of known southwestern willow flycatcher occupied habitat is presented 31 
on Figure 4-11. 32 

4.6.2.3 Other Covered and Evaluation Species 33 

The habitat requirements for the desert pocket mouse, flat-tailed horned lizard, Colorado 34 
River toad, relict leopard frog, lowland leopard frog, humpback chub, sticky buckwheat, 35 
and threecorner milkvetch are very narrowly defined and cannot be reasonably correlated 36 
to LCR MSCP land cover types.  Consequently, the LCR MSCP BA assesses the 37 
presence or absence of these species based on the known range and habitat requirements 38 
of these species (Appendix I, “Status of LCR MSCP Covered Species”).  Surveys will be 39 



Table 4-10.  Extent of Existing Land Cover Types That Provide Habitat for Selected Species Based on LCR MSCP Habitat Models Page 1 of 2 

 

Cottonwood-Willow Saltcedar Honey Mesquite

Saltcedar–
Honey 

Mesquite 
Saltcedar–Screwbean 

Mesquite 

Covered Species I II III IV V VI III IV V VI III IV IV IV V VI Atriplex Arrowweed Marsh Rivera Reservoira 
Desert 
Scrub 

Agricultural 
Lands 

Undetermined 
Riparian Developed

Total 
Habitat 

Threatened and Endangered Species             

Yuma clapper rail 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11,892a 0 0 0 0 0 0 11,892

Southwestern willow flycatcherc 842 7 560 80 36 2 167 3,175 193 92 0 0 83 27 11 1 0 5 461 177 198 19 24 9 28 6,196d 
(6,548)e

Desert tortoise (Mojave population) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10,660 0 0 0 10,660d

Bonytail 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15,480 48,401 0 0 0 0 63,881

Humpback chubg 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ND 0 0 0 0 0 ND

Razorback sucker 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16,140 204,317 0 0 0 0 220,457

Other Covered Species             

Western red bat (roosting habitat) 1,693 81 0 0 0 0 0 0 0 0 690 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2,464

Western yellow bat (roosting habitat) 1,693 81 0 0 0 0 0 0 0 0 690 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2,464

Desert pocket mouseh ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0 ND ND ND ND ND ND ND ND ND

Colorado River cotton rat 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6,449c 0 0 0 0 0 0 6,449

Yuma hispid cotton rat 286 8 854 575 188 89 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2,000

Western least bittern 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11,892b 0 0 0 0 0 0 11,892

California black rail 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11,626b 0 0 0 0 0 0 11,626

Yellow-billed cuckoo 1,692 81 2,974 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4,747

Elf owl 790 40 0 0 0 0 0 0 0 0 689 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,519

Gilded flicker 1,075 49 2,456 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3,580

Gila woodpecker ND ND ND ND ND 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 851

Vermilion flycatcher 1,693 81 2,974 1,503 309 0 0 0 0 0 690 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7,250

Arizona Bell’s vireo 0 0 2,974 1,503 0 0 0 0 0 0 690 5.517 0 0 0 0 0 0 0 0 0 0 0 0 0 10,684

Sonoran yellow warbler 1,693 81 2,974 1,503 36i 2i 167i 3,175i 193i 92i 0 0 83i 27i 11i 1i 0 0 0 0 0 0 0 0 0 10,038 
(10,390)j

Summer tanager 1,692 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,773

Flat-tailed horned lizardh ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0 ND ND ND ND ND ND ND ND ND

Relict leopard frogh ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0 ND ND ND ND ND ND ND ND ND

Flannelmouth sucker 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5,764j 0 0 0 0 0 5,764

MacNeill’s sootywing skipper 0 0 0 0 0 0 0 0 0 0 23 127 0 0 0 0 106 0 0 0 0 0 0 0 0 256

Sticky buckwheath ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0 ND ND ND ND ND ND ND ND ND

Threecorner milkvetchh ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0 ND ND ND ND ND ND ND ND ND

Evaluation Species             

California leaf-nosed bat (roosting 
habitat)l 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pale Townsend’s big-eared bat 
(roosting habitat)l 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Colorado River toadh ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0 ND ND ND ND ND ND ND ND ND

Lowland leopard frogh ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0 ND ND ND ND ND ND ND ND ND



Table 4-10.  Continued Page 2 of 2

Notes: 
ND = Not determined. 
Unless otherwise noted, land cover types that provide habitat are based on the habitat models described for each species in Table 4-9, and the extent of land cover types providing habitat for each species is derived from Table 4-8. 
Rows may not total correctly because numbers were totaled, then rounded. 
a The acreages shown for the river and reservoir land cover types include the backwater land cover type.  The backwater land cover type is not included as a separate land cover type in the LCR MSCP GIS database. 
b Marsh types 1–7 are assumed to provide habitat for this species.  The extent of marsh land cover within the LCR MSCP planning area, however, overestimates the extent of this species habitat because some marsh types can include large proportions of 

vegetation types and substrates that do not provide habitat for this species (Table 4-5). 
c Extent of southwestern willow flycatcher habitat is based on direct delineation of occupied and unoccupied habitat.  Land cover types that provide habitat are determined by overlaying the land cover type GIS data and delineated polygons of occupied and 

unoccupied habitat.  Consequently, because each of the datasets are not rectified to each other, some land cover types that do not support habitat, such as reservoir, are designated as land cover types that provide habitat.  The total extent of occupied and 
unoccupied habitat in the LCR MSCP planning, however, is correct. 

d Extent of occupied habitat.   
e Extent of total delineated existing habitat (i.e., occupied and unoccupied habitat) shown in parentheses.  A total of 352 acres of unoccupied habitat is present in the LCR MSCP planning area.  Land cover types that provide unoccupied habitat have not been 

determined and are not shown in this table. 
f Derived from Appendix H, Table H-1.  Represents the extent of desert scrub land cover type present in Reaches 1–6 in California and Nevada. 
g In the LCR MSCP planning area, transitory habitat for this species can occur within the full pool elevation of Lake Mead.  Up to an estimated 62 miles of transitory Colorado River channel that would provide species habitat could be created and occupied by 

humpback chub when the Lake Mead reservoir pool is maintained at low elevations and that could be subsequently lost when reservoir elevations rise. 
h The habitat requirements for this species are very narrowly defined, cannot be reasonably correlated to LCR MSCP land cover types, and are not shown in this table.  A description of this species’ habitat requirements is presented in Table 4-12. 
i This land cover type, if delineated as southwestern willow flycatcher habitat, is also assumed to provide habitat for this species (see southwestern willow flycatcher in this table). 
j Extent of total land cover providing habitat shown in parentheses.  Includes 352 acres of unoccupied southwestern willow flycatcher habitat that are present in the LCR MSCP planning area that are also considered to provide habitat for this species.  Land cover 

types that provide unoccupied southwestern willow flycatcher habitat have not been determined and are not shown in this table. 
k The Colorado River and Virgin River channels that are present within the full-pool elevation of Lake Mead when Lake Mead reservoir elevations are below the high pool elevation may provide habitat for this species. The extent of these transitory river reaches 

are variable among water years, cannot be determined, and are not shown in this table. 
l Roosting habitat for these species include caves, tunnels, mines, and other physical features that provide suitable microclimate and structural conditions.  Features that could provide roosting habitat are most likely associated with terrain located adjacent to the 

LCR MSCP planning area. 
 



Table 4-11.  Extent of Existing Habitat for Selected Species Habitat by River Reach Based on LCR MSCP Habitat Models Page 1 of 2 

Extent of Existing Habitat by River Reach (acres)a, b 

Covered Species 1 2 3 4 5 6 7 Total 

Threatened and Endangered Species         
Yuma clapper rail 137 0 4,358 2,091 3,762 1,415 129 11,892 
Southwestern willow flycatcherc 981 0 3,489 356 1,315 255 153 6,548 
Desert tortoise (Mojave population)d 223 24 3,594 4,271 155 2,393 0 10,660 
Bonytail 0 27,358 23,745 8,144 4,634 0 0 63,881 
Humpback chube ND 0 0 0 0 0 0 ND 
Razorback sucker 156,576 27,358 23,745 8,144 4,634 0 0 220,457 
Other Covered Species         
Western red bat (roosting habitat) 649 1 690 761 68 227 68 2,464 
Western yellow bat (roosting habitat) 649 1 690 761 68 227 68 2,464 

Desert pocket mousef ND ND ND ND ND ND ND ND 

Colorado River cotton rat  0 0 4,358 2,091 0 0 0 6,449 
Yuma hispid cotton rat  0 0 0 0 0 1325 675 2,000 
Western least bittern 137 0 4,358 2,091 3,762 1,415 129 11,892 
California black rail 0 0 4,358 2,091 3,762 1,415 0 11,626 
Yellow-billed cuckoo 1,167 0 1,412 486 533 796 352 4,747 
Elf owl 0 0 690 761 68 0 0 1,519 
Gilded flicker 0 0 1,412 486 533 796 352 3,580 
Gila woodpecker 0 0 NDg NDg NDg NDg NDg 851 
Vermilion flycatcher 1,719 1 1,515 1,503 600 1,286 626 7,250 
Arizona Bell’s vireo 1,025 4 1,328 6,215 677 1,003 431 10,684 
Sonoran yellow warbler 1,989 h 1h 4,025h 1,036h 1,353h 1,379h 606h 10,390h 
Summer tanager 649 0 690 72 68 226 68 1,773 
Flat-tailed horned lizardf ND ND ND ND ND ND ND ND 
Relict leopard frogf ND ND ND ND ND ND ND ND 
Flannelmouth sucker NDi 0 5,764 0 0 0 0 5,764i 



Table 4-11.  Continued Page 2 of 2

Extent of Existing Habitat by River Reach (acres)a, b 

Covered Species 1 2 3 4 5 6 7 Total 

MacNeill’s sootywing skipper 0 0 0 256 0 0 0 256 
Sticky buckwheatf ND ND ND ND ND ND ND ND 
Threecorner milkvetchf ND ND ND ND ND ND ND ND 
Evaluation Species         
California leaf-nosed batj 0 0 0 0 0 0 0 0 
Pale Townsend’s big-eared batj 0 0 0 0 0 0 0 0 
Colorado river toadf ND ND ND ND ND ND ND ND 
Lowland leopard frogf ND ND ND ND ND ND ND ND 

Notes: 
Rows may not total correctly because numbers were totaled, then rounded. 
ND  =  Not determined. 
a Unless otherwise noted, land cover types that provide habitat and river reaches in which species occur or are expected to occur are based on the habitat 

models described for each species in Table 4-9.  The extent of land cover types providing habitat for each species by river reach is derived from 
Table 4-8. 

b River reach locations are shown in Figure 1-1 and described in Chapter 1, “Introduction.” 
c Extent of southwestern willow flycatcher habitat is based on direct delineation of occupied and unoccupied habitat. 
d Derived from Appendix H, Table H-1.  Represents the extent of desert scrub land cover type present in Reaches 1–6 in California and Nevada. 
e In the LCR MSCP planning area, transitory habitat for this species can occur within the full pool elevation of Lake Mead.  Up to an estimated 62 miles 

of transitory Colorado River channel that would provide species habitat could be created and occupied by humpback chub when the Lake Mead 
reservoir pool is maintained at low elevations and that could be subsequently lost when reservoir elevations rise. 

f The habitat requirements for this species are very narrowly defined, cannot be reasonably correlated to LCR MSCP land cover types, and are not 
shown in this table.  A description of this species’ habitat requirements is presented in Table 4-12. 

g The extent of habitat has not been determined for specific river reaches but has been determined for the entire LCRMSCP planning area. 
h Derived from the extent of cottonwood-willow types I–IV in Table 4-8 and the extent of saltcedar, saltcedar-honey mesquite, and saltcedar-screwbean 

mesquite delineated as occupied and unoccupied southwestern willow flycatcher habitat. 
i The Colorado River and Virgin River channels that are present within the full pool elevation of Lake Mead when Lake Mead reservoir elevations are 

below the high pool elevation may provide habitat for this species.  The extent of these transitory river reaches are variable among water years, cannot 
be determined, and are not shown in this table. 

 j Roosting habitat for these species include caves, tunnels, mines, and other physical features that provide suitable micro-climate and structural 
conditions.  Features that could provide roosting habitat are most likely associated with terrain located adjacent to the LCR MSCP planning area. 
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implemented to determine if the desert pocket mouse is present before covered activities 1 
are implemented.  The LCR MSCP effects assessment (Chapter 5) assumes that covered 2 
activities and LCR MSCP conservation measures that could affect habitat within the 3 
range of the flat-tailed horned lizard, relict leopard frog, humpback chub, sticky 4 
buckwheat, and threecorner milkvetch would affect these species.  A summary 5 
description of the habitat requirements, known occurrences, and assumed distribution by 6 
river reach of these species in the LCR MSCP planning area is presented in Table 4-12. 7 

4.7 Consultation History:  Previous and Ongoing 8 

Section 7 Consultations 9 

Since 1973, Reclamation has both informally and formally consulted with the USFWS 10 
under section 7 of the ESA for various projects that potentially may have had direct or 11 
indirect effects on listed threatened and endangered species and designated critical habitat 12 
within the LCR planning area (Table 4-13).  Although the projects have varied 13 
substantially, as have the impacts, the USFWS has concluded either that the projects 14 
would not jeopardize the continued existence of any species or adversely modify 15 
designated critical habitat or that jeopardy and adverse modification could be avoided 16 
through RPAs.  These consultations are included in the environmental baseline.  17 
Reclamation consultations on major water projects are summarized below and other 18 
Reclamation consultations are listed in Table 4-13. 19 

4.7.1 Central Arizona Project Havasu Diversion 20 

CAP was constructed to provide a long-term, nongroundwater source of water for 21 
municipal, industrial, and both Indian and non-Indian agricultural users in Arizona.  The 22 
CAP was authorized for construction under the CRBPA, Public Law 90-537 (82 Stat. 23 
885), approved September 30, 1968.  An approximately 330-mile-long series of open 24 
canals, inverted siphons, pumping plants, and tunnels convey water diverted from Lake 25 
Havasu on the Colorado River east through Phoenix and then south to the southern 26 
boundary of the San Xavier Indian Reservation southwest of Tucson.  Under normally 27 
expected water supply conditions, project diversions from the Colorado River are 28 
expected to be about 1.5 mafy of Arizona’s basic annual entitlement of 2.8 maf.  29 

Reclamation has consulted formally and informally on over 50 CAP-associated projects.  30 
In April of 1994, after 3 years of intensive formal consultation with Reclamation, the 31 
USFWS issued a final BO on the Transportation and Delivery of Central Arizona Water 32 
to the Gila River Basin (Hassayampa, Aqua Fria, Salt, Verde, San Pedro, middle and 33 
upper Gila Rivers, and associated tributaries) in Arizona and New Mexico.  The BO 34 
found that deliveries of CAP water would likely jeopardize the continued existence of the 35 
spikedace, loach minnow, Gila topminnow, and razorback sucker and would adversely 36 
modify the critical habitat of the spikedace, loach minnow, and razorback sucker.  The 37 
BO developed RPAs to ensure the action would not be likely to jeopardize the listed 38 
species.  Reclamation is now in the process of implementing the RPAs presented in the 39 
opinion.  Reclamation’s Phoenix area office is also preparing a BA on the delivery of 40 
water into the Santa Cruz River Basin. 41 
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The Havasu Intake and Pumping Plant is located at the lower end of Lake Havasu 1 
downstream of the Bill Williams Delta and within the Bill Williams River NWR. 2 

4.7.2 Southern Nevada Water System  3 

(Robert B. Griffith Water Project) 4 

An environmental assessment was prepared in 1992 to obtain a contract for the 5 
uncontracted remainder of Nevada’s 300,000 acre-feet per year consumptive use 6 
apportionment.  Section 7 compliance was concluded through informal consultation.  By 7 
memorandum dated February 21, 1992, the USFWS concurred with Reclamation’s 8 
determination that the proposed action was not likely to adversely affect the threatened 9 
desert tortoise. 10 

Improvements to the SNWS were identified in the 1994 Final Environmental Assessment 11 
of the Colorado River Commission’s Proposed SNWS Facilities Improvement Project.  12 
The improvements are associated with existing facilities.  Reclamation entered into 13 
formal section 7 consultation with the USFWS on August 31, 1994, for the Mojave desert 14 
tortoise, a Federally listed threatened species.  On December 6, 1994, the USFWS 15 
rendered its BO that the SNWS Improvement Project is not likely to jeopardize the 16 
continued existence of the threatened Mojave population of the desert tortoise and no 17 
proposed critical habitat will be destroyed or adversely modified.  Incidental take was 18 
issued with RPMs to minimize take. 19 

A draft EIS for the proposed SNWA Treatment and Transmission Facility was provided 20 
for public review and comment in November 1995.  A final EIS was issued in 1997.  21 
Reclamation initiated formal consultation on the desert tortoise on August 15, 1995, and 22 
received a draft BO on December 18, 1995.  Because of a number of project refinements, 23 
Reclamation requested a number of extensions to incorporate these changes into the final 24 
BO.  The additional information and comments were provided to the USFWS on June 26, 25 
1996, and a final BO was issued in 1996.  The final BO found that the proposed project is 26 
not likely to jeopardize the continued existence of the threatened Mojave population of 27 
the desert tortoise and that no critical habitat will be destroyed or adversely modified.  28 
Incidental take was proposed with RPMs to minimize take. 29 

4.7.3 LCR Operations and Maintenance—Lake 30 

Mead to Southerly International Boundary 31 

In late 1995, following the designation of critical habitat for the big river native fish, 32 
Reclamation, through the Lower Colorado Regional Office, entered into consultation 33 
with the USFWS under section 7 of the ESA.  In 1996, Reclamation completed a BA of 34 
the potential effect of their routine LCR operations and maintenance activities on 34 35 
listed or candidate species and/or designated critical habitats. 36 

The USFWS issued a BO regarding Reclamation’s LCR operations and routine 37 
maintenance activities on April 30, 1997.  The BO concluded that Reclamation’s actions 38 
were likely to jeopardize the continued existence of the bonytail, the razorback sucker, 39 



Table 4-12.  Distribution, Habitat Requirements, and Known Occurrences of Species with Narrow Habitat Requirements or Distribution in the 
LCR MSCP Planning Area Page 1 of 2 

Assumed Distribution by 
River Reacha, b 

Covered Species 1 2 3 4 5 6 7 Summary Habitat Description and Known Occurrencesa  

Humpback chub X       Historically occupied the Little Colorado, Green, Yampa, White, and mainstem Colorado Rivers; 
may be present in up to an estimated 62 miles of transitory of Colorado River channel that could 
be present within the full pool elevation of Lake Mead when the Lake Mead reservoir is at the 
minimum planned elevation of 950 msl.  The humpback chub is considered to have been 
extirpated from the LCR MSCP planning area below Hoover Dam. 

Desert pocket mouse X X X     Known from along the Muddy and Virgin Rivers in southern Nevada and from the Colorado 
River Valley (Virgin River Delta south to near Topock Gorge); occurs in association with hop-
sage (Grayia spinosa) in Mojave mixed scrub, creosote-bursage, and salt desert scrub 
communities 

Flat-tailed horned lizard       X X Occurs primarily in areas of sparsely vegetated creosote bush scrub or other open vegetation 
communities; the substrate typically is fine sand on relatively level desert pavement, although the 
species also can occur in pebbled areas, mudhills, and dune edges; in Arizona, occurs in the 
Yuma Desert (west of the Tinaja Altas and Gila Mountains) and south of the Gila River; in 
California, found in the Coachella Valley and south toward the head of the Gulf of California. 

Relict leopard frog X X      Inhabits springs, marshes, and shallow ponds where water is available year-round; requires 
adjacent moist upland or wetland soils with a dense cover of grass or forbs and a canopy of 
cottonwoods or willows; at present, confirmed populations exist exclusively in geothermally 
influenced and perennial desert spring communities; three sightings occurred in springs near the 
Overton Arm of Lake Mead, and three sightings occurred in Black Canyon, below Hoover Dam.  

Sticky buckwheat X X      Appears to be restricted to fine-grained soil habitats and may have a particular affinity for 
caliche-capped sand or sands containing weathered calcareous rock; range includes an estimated 
60-mile area between the Muddy and Virgin River drainages; found from the Middle Point area 
of Lake Mead, in the southern portion of the species’ range, to Weiser Wash in the northwest and 
Sand Hollow Wash and Coon Creek in the northeast 

Threecorner milkvetch X X      Occurs in an estimated 75-mile-long (south to north) range extending from near Calville Bay at 
the Lake Mead NRA to Sand Hollow Wash in Mohave County, Arizona, and southeastern 
Lincoln County, Nevada; on an east-west axis, occurs across a 40-mile long area, from St. 
Thomas Gap to Dry Lake Valley. 



Table 4-12.  Continued Page 2 of 2

Assumed Distribution by 
River Reacha, b 

Covered Species 1 2 3 4 5 6 7 Summary Habitat Description and Known Occurrencesa  

Colorado River toad    ?    Requires permanent or semipermanent water sources for breeding and is usually found near 
streams or other sources of water during periods of wet weather; generally associated with large, 
somewhat permanent streams, springs, temporary pools, watering holes, and irrigation ditches; 
historically found in the LCR MSCP planning area from Fort Yuma to the Blythe-Ehrenberg 
region; most recent observation in the LCR MSCP planning area occurred in 1984, at the Cibola 
National Wildlife Refuge (Reach 4); current distribution in the LCR MSCP planning area is 
unknown 

Lowland leopard frog        Believed to be extirpated from the lower Gila and Colorado Rivers of Arizona and adjacent 
California but is known to occur near the LCR MSCP planning area at the Bill Williams River 
NWR, approximately 7 miles upstream of the Colorado River, in Reach 3 

Notes: 
X = Species is known or expected to be present in the river reach based on known habitat requirements for the species. 
? = It is not known whether the species is present in the river reach.  Species not observed in the LCR MSCP planning area in the past 20 years. 
a From information presented in Appendix I, “Status of LCR MSCP Covered Species.” 
b River reach locations are shown in Figure 1-1 and described in Chapter 1, “Introduction.” 

 



Table 4-13.  Bureau of Reclamation Section 7 Consultations with U.S. Fish and Wildlife Service under the 
Endangered Species Act on the LCR Page 1 of 3 

Project Name Species Involved USFWS Consultation Results 
USFWS Written 
Determination 

Quarries Yuma clapper rail 

Peregrine falcon 

Bald eagle 

California brown pelican 

“No effect”a EA/FONSI 
06/03/1983 

Dredge RM 30.6–35.0 Yuma clapper rail “No effect”a 04/18/1984 

Bank Stabilization Parker II Critical 
Areas 

Yuma clapper rail Reclamation BA concluding” No 
effect” (NEPA = CE) 

Letter to USFWS 
09/13/1984 

Topock Marsh Dike Construction Yuma clapper rail 

Peregrine falcon 

Bald eagle 

“Non-jeopardy” with RPMs 09/13/1984 

Senator Wash Reservoir Vegetation 
Removal 

Yuma clapper rail CE-50-85 1985 

Havasu Division Dredging RM 
217.6–218.5 

Yuma clapper rail “No effect”a EA written 
05/13/1985 

Nevada Levee Extension No listed species – 11/14/1985 

Title I, A-22 Disposal Site None –b EA written 
12/26/1985 

Parker II Division Channel 
Modification 

Bald eagle 

Yuma clapper rail 

“Non-jeopardy” with RPMs 01/27/1986 

Lower Colorado Water Supply 
Project 

None –b EA/FONSI 
written 
07/1986 

Mittry Lake Mitigation Title I Yuma clapper rail “No effect” 07/16/1986 

Mittry Lake Water Delivery System Yuma clapper rail “Non-jeopardy” with RPMs 10/29/1987 

Yuma Division Channel 
Modification and Levee Project 

Yuma clapper rail 

Bald eagle 

“Non-jeopardy” with RPMs 07/07/1988 

White amur stocking Yuma clapper rail “No effect” 05/09/1990 

Backwater restoration C-5 and 
A-7 

Yuma clapper rail 

Bald eagle 

“Not likely to adversely affect”a EA 01/1991 

Peregrine falcon 

Desert tortoise 

“May affect” Black Canyon Bridge Crossing 
(Project Cancelled) 

Bonytail  

Razorback sucker 

Bald eagle 

“Will not affect” 

06/19/1991 

Nevada’s Full Water Allocation Desert tortoise “Not likely to adversely affect” 02/21/1992 

Mittry Lake - Florida Largemouth 
Bass Stocking 

Yuma clapper rail 

Razorback sucker 

“Will not likely affect” 05/07/1992 



Table 4-13.  Continued Page 2 of 3

Project Name Species Involved USFWS Consultation Results 
USFWS Written 
Determination 

Backwaters Dredging Restoration 
A-10 

Yuma clapper rail 

Bald eagle 

Razorback sucker 

Peregrine falcon 

“Will not likely affect” 05/08/1992 

Havasu Pumping Plant Recreation Yuma clapper rail 

Bald eagle 

Razorback sucker 

“No effect” 07/14/1992 

Backwaters Dredging Restoration 
C-10 

Yuma clapper rail 

Bald eagle 

Razorback sucker 

“Will not likely affect” 09/17/1992 

No name lake Razorback sucker “Not likely to adversely affect” 01/14/1994 

Parker II Channel Modification 
(Project continuation) 

Razorback sucker “Will not adversely affect” 08/09/1994 

Backwater Restoration C-8 Yuma clapper rail 

Bald eagle 

Razorback sucker 

“Not likely to adversely affect” 10/14/1994 

Management of Lake Mohave Water 
Elevations 

Bonytail  

Razorback sucker 

“Not likely to adversely affect” 12/28/1994 

Hoover Dam Powerplant Uprating Razorback sucker 

Bonytail  

Bald eagle 

Peregrine falcon 

Desert tortoise 

“Not likely to adversely affect” 03/10/1995 

Bonytail 

Southwestern willow 
flycatcher 

California brown pelican 

California least tern 

“No effect” 

Bald eagle 

Peregrine falcon 

Razorback sucker 

“Not likely to adversely affect” 

Informal 
06/05/1995 

Southern Nevada Water Authority 
Treatment and Transmission Facility 

Mojave Desert tortoise “Likely to affect” 09/03/1996  

Bonytail 

Razorback sucker 

Southwestern Willow 
Flycatcher 

“Not likely to result in jeopardy 
when RPA is fully implemented” 

Lower Colorado River Operations 
and Maintenance 

Yuma Clapper Rail 

Flat-tailed horned lizard 

“Not likely to result in jeopardy” 

04/30/1997 



Table 4-13.  Continued Page 3 of 3

Project Name Species Involved USFWS Consultation Results 
USFWS Written 
Determination 

43 C.F.R. Part 414, Off-stream 
Storage of Colorado River Water; 
Development and Release for 
Internationally Created Unused 
Apportionment in the Lower 
Division States; Final Rule 

Bald eagle 

California brown pelican 

Colorado pikeminnow 

Desert tortoise 

Flat-tailed horned lizard 

Peregrine falcon 

“Not likely to adversely affect” 08/19/1998 

Bonytail 

Razorback Sucker 

Southwestern Willow 
Flycatcher 

“Not likely to result in jeopardy 
when RPA is fully implemented” 

01/12/2001 Interim Surplus Criteria, Secretarial 
Implementation Agreements, and 
Conservation Measures on the Lower 
Colorado River, Lake Mead to the 
Southerly International Boundary, 
Arizona, California, and Nevada Yuma Clapper Rail “Not likely to result in jeopardy” 01/12/2001 

Expansion of the Yuma Area Water 
Resource Management Group 
Drainage Project 

None –b CE written 
3/16/2001c 

Bonytail 

Razorback sucker 

Southwestern Willow 
Flycatcher 

“Not likely to result in jeopardy 
when RPA is fully implemented” 

04/30/2002 Lower Colorado River Operations 
and Maintenance 

Yuma Clapper Rail 

Flat-tailed horned lizard 

“Not likely to result in jeopardy” 04/30/2002 

Storage and Interstate Release 
Agreement among the United States, 
acting through the Secretary of the 
Interior; Arizona Water Banking 
Authority; the Southern Nevada 
Water Authority; and the Colorado 
River Commission of Nevada 

Same as programmatic 
document 

Reclamation determined and 
informed USFWS by letter dated 
August 1, 2001 that no further 
consultation was necessary as 
action was within the scope of the 
consultation on 43 C.F.R. Part 
414 

June 2002 

Dredge Imperial National Wildlife 
Refuge 

Yuma clapper rail 

Bald eagle 

“No effect”a Provided 

Yuma Division Project Cancelled Cancelled Cancelled 

Quarries Desert tortoise and others Ongoing  

Notes: 
CE = Categorical Exclusions. 
FONSI = Finding of No Significant Impact. 
EA = Environmental Assessment. 
NEPA = National Environmental Policy Act. 

 
Reclamation = Bureau of Reclamation. 
RPMs = Reasonable and Prudent Measures. 
USFWS = U.S. Fish and Wildlife Service. 

a Biological assessment written in EA.  Reclamation concludes no effect, with no negative comments by the USFWS 
after reviewing EA and FONSI. 

b Reclamation concluded in EA no endangered/threatened species inhabited area. 
c On September 7, 2003, the CE was supplemented by an analysis entitled Effects on Riparian and Marsh 

Communities along the Colorado River Due to Water Table Reduction in the Yuma Valley. 
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and the southwestern willow flycatcher.  Additionally, the USFWS determined that 1 
Reclamation’s actions were likely to adversely modify critical habitat for the two 2 
endangered fish.  The BO developed an RPA to ensure that Reclamation’s actions would 3 
not be likely to jeopardize the species or adversely modify critical habitat.  Through 4 
implementation of the RPA, Reclamation could ensure that operation and maintainance 5 
of facilities in the Lower Basin would not be likely to jeopardize the species or adversely 6 
modify critical habitat for the term of the BO (April 30, 1997 to April 30, 2002).  Two 7 
components of the RPA have been carried into the LCR MSCP and are an integrated part 8 
of the conservation measures developed for the LCR MSCP.  Reinitiation of Consultation 9 
for LCR Operations and Maintenance–Lake Mead to Southerly International Boundary 10 

On March 29, 2002, Reclamation requested reinitiation of formal section 7 Consultation 11 
with the USFWS on LCR Operations and Maintenance because some of the RPA 12 
provisions were not completed during the term of the 1997 BO.  The USFWS provided 13 
coverage for an additional three years for Reclamation’s discretionary activities on the 14 
LCR, from April 30, 2002, to April 30, 2005.  This 2002 BO incorporates by reference 15 
information contained Reclamation’s 1996 BA and the 1997 BO and extends the time 16 
period for development of the LCR MSCP. 17 

4.7.4 Interim Surplus Criteria, Secretarial 18 

Implementation Agreements, and 19 

Conservation Measures on the LCR—Lake 20 

Mead to the Southerly International 21 

Boundary 22 

In December 2000 and January 2001, Reclamation consulted with the USFWS on 23 
adoption of the Colorado River ISC/SIA.   24 

The USFWS issued a BO on January 12, 2001.  The species considered were the 25 
razorback sucker, bonytail, desert pupfish, Yuma clapper rail, brown pelican, 26 
southwestern willow flycatcher, the threatened desert tortoise, and bald eagle, and 27 
designated critical habitat for the razorback sucker and bonytail.  After reviewing the 28 
current status of the bonytail, razorback sucker, Yuma clapper rail, and southwestern 29 
willow flycatcher, the environmental baseline for the action area, the effects of ISC, 30 
including conservation measures, and cumulative effects, the USFWS concluded that 31 
adoption of the ISC/SIA would not be likely to jeopardize the continued existence of the 32 
bonytail, razorback sucker, Yuma clapper rail, and southwestern willow flycatcher or 33 
result in the destruction or adverse modification of critical habitat for the razorback 34 
sucker in the LCR.   35 

Although the LCR MSCP does not supersede the 2001 section 7 consultation, the effects 36 
of the 400 kaf and accompanying conservation measures will be credited in the 37 
Conservation Plan for the LCR MSCP.  The LCR MSCP conservation measures (see 38 
Chapter 5 of the LCR MSCP HCP) will provide coverage for all 27 covered species 39 
identified in the LCR MSCP. 40 
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4.7.5 Expansion of the Yuma Area Water 1 

Resource Management Group Drainage 2 

Project 3 

The YAWRMG (see Section 2.2.3.2) installed six new drainage wells in the Yuma 4 
Valley to augment the existing pumping capacity for the system.  The purpose of the 5 
wells was to increase drainage pumping in the Yuma Valley by about 40,000-50,000 6 
acre-feet for five years beginning in 2003, to return the groundwater levels in the Yuma 7 
Valley to levels simlar to those that existed in the 1970s.  The pumping would then be 8 
reduced to maintain those groundwater levels in the future.  A categorical exclusion was 9 
prepared for Repairs and Modifications to the Yuma Mesa Conduit (YMC) Drainage 10 
System (YAO-CE No. 2001-02) on March 16, 2001.  On September 7, 2003, the 11 
categorical exclusion was supplemented by an analysis entitiled Effects on Riparian and 12 
Marsh Communities along the Colorado River Due to Water Table Reduction in the 13 
Yuma Valley. 14 

4.7.6 National Park Service Consultations 15 

The NPS has completed consultation with the USFWS on the Native Fish Rearing 16 
Program (consultation number 2-21-94-F-0262) and received a non-jeopardy biological 17 
opinion on May 3, 1994.  Consultation on the Lake Management Plan (consultation 18 
number 2-21-01-F-0263) was completed and a non-jeopardy biological opinion was 19 
issued on October 7, 2002.  Formal consultation on the Lake Mead NRA Fire Plan 20 
(consultation number 02-21-02-F-0509) is in process.  NPS also consults as needed with 21 
the USFWS on individual projects.  22 

4.7.7 U.S. Fish and Wildlife Service 23 

All USFWS management or operational actions that may affect Federally listed or 24 
proposed species undergo intra-Service section 7 consultation prior to implementation. 25 

4.7.8 Bureau of Land Management Consultations 26 

The BLM has completed consultation with the USFWS on BLM actions that may affect 27 
the LCR MSCP planning area.  The Kingman Resource Area Resource Management Plan 28 
(consultation number 2-21-91-F-0089) received a non-jeopardy biological opinion on 29 
March 8, 1991 and an amended non-jeopardy biological opinion on January 8, 1998.  The 30 
Yuma District Resource Management Plan (consultation number 2-21-97-F-0082) 31 
received a non-jeopardy biological opinion on March 26, 1998.  BLM also consults as 32 
needed with the USFWS on individual projects within the LCR MSCP planning area. 33 
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Chapter 5 1 

Effects of the Covered Activities 2 

5.1 Introduction and Approach 3 

The LCR MSCP BA impact assessment describes the effects on covered species and 4 
critical habitat from implementing the covered activities described in Chapter 2, and 5 
Chapter 3 and the LCR MSCP Conservation Plan described in Chapter 5 of the LCR 6 
MSCP HCP.  The effects of implementing the covered activities and the LCR MSCP 7 
Conservation Plan are compared against baseline conditions described in Chapter 4.  The 8 
focus of the impact assessment is to identify effects of the covered activities and the LCR 9 
MSCP conservation measures on covered and evaluation species and their habitats.   10 

The LCR MSCP BA impact assessment is a stepwise process and analyzes the effects of 11 
flow-related covered activities, non-flow-related covered activities, and the combined 12 
indirect effects of ongoing OM&R flow-related and non-flow-related covered activities 13 
on covered species.  First, the impact mechanisms are described for flow-related and non-14 
flow-related covered activities and LCR MSCP conservation measures, and broad 15 
changes in environmental conditions are described.  Second, the responses of species and 16 
species habitat to the impact mechanisms are described. 17 

Implementation of the covered activities and LCR MSCP conservation measures could 18 
result in the incidental take (take) of all covered species.  When applicable, the level of 19 
incidental take and changes in critical habitat are identified.  The quantification of effects 20 
on habitat is limited by the information available for each species.  Where information on 21 
a covered species’ occupied habitat is not available, the assumed effect is the degradation 22 
or loss of all the acreage of the land cover types that are assumed to provide habitat for 23 
the species (see Section 4.6.2.1).  This “worst-case” assumption is a conservative 24 
approach that results in an overestimation of the actual effects on the species. 25 

5.2 Assessment of Flow-Related Covered Activities 26 

on Hydrologic Conditions 27 

Flow-related covered activities are described in Chapter 2, “Description of Federal 28 
Actions (Covered Activities),” and non-Federal flow-related covered activities are 29 
described in Chapter 3, “Non-Federal Covered Activities:  Ongoing and Future.” There 30 
are two categories of flow-related activities:  1) ongoing water deliveries, diversions, and 31 
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returns of 7.5 mafy and surplus water, and 2) total future changes in points of diversion, 1 
including shortages, of 1.574 mafy and shortage.  Reclamation has completed hydrologic 2 
modeling and subsequent analysis of habitat impacts associated with these flow-related 3 
covered activities.  The purpose of the model was to provide information regarding the 4 
changes to hydrologic conditions from flow-related covered activities to river surface 5 
elevations, reservoir elevations, and groundwater levels.  This information was then 6 
applied in the subsequent steps to identify how changes in hydrologic conditions would 7 
affect habitat.  Issues addressed through the modeling include: 8 

 How impacts to groundwater, marsh and backwater may result from lower river 9 
surface elevations caused by changes in point of diversion.  Changes to groundwater 10 
elevation in the floodplain may result in effects to the overlying vegetation and to 11 
backwaters and associated marsh that are not directly connected to the river by a 12 
surface connection.  Changes in daily low river surface elevation may result in effects 13 
to backwaters and associated marsh that are directly connected to the river by a 14 
surface connection. 15 

 How impacts to habitats associated with Lake Mead surface elevations may result 16 
from the probability of lower surface elevations caused by implementing future 17 
surplus and shortage criteria.  Changes in Lake Mead surface elevations may result in 18 
effects to the aquatic environment in Lake Mead and vegetation communities around 19 
and near the lake shore. 20 

 Possible reductions in beneficial flows past Morelos Diversion Dam into Reach 7.  21 
This reduction in beneficial flows may result from lower Lake Mead surface 22 
elevations reducing the probability of flood flow releases.  23 

Information developed from existing Reclamation BAs and USFWS BOs has been 24 
incorporated as applicable (Bureau of Reclamation 1996, 2000a; U.S. Fish and Wildlife 25 
Service 1997, 2001).  The effects of Federal flow-related activities addressed in the LCR 26 
MSCP BA cannot be separated from the effects of non-Federal flow-related activities 27 
addressed in the LCR MSCP HCP.  Therefore, the impact analysis for flow-related 28 
activities encompasses both Federal and non-Federal flow-related activities, and the 29 
analysis and results are the same in the LCR MSCP BA and the LCR MSCP HCP. 30 

The LCR MSCP analyzes and provides mitigation for the potential impacts resulting 31 
from changes in point of diversion and consequent annual reductions in flow totaling 32 
1.574 mafy on the 27 covered species.  As described in Chapter 4, Reclamation and 33 
USFWS completed a section 7 consultation in 2001 regarding potential effects to Yuma 34 
clapper rail, southwestern willow flycatcher, bonytail, and razorback sucker from 35 
operations under ISC through 2016 and a change in point of diversion totaling 36 
400,000 afy.  This change in point of diversion is being included for coverage under the 37 
LCR MSCP as part of the 1.574 mafy total.  This BA relies on the ISC/SIA BO for the 38 
analysis of potential effects to Yuma clapper rail, southwestern willow flycatcher, 39 
bonytail, and razorback sucker from the 400,000 afy changes in point of diversion.  40 
Accordingly, this BA analyzes the effect of additional changes in point of diversion of 41 
1.174 mafy on these four species.  For the remaining 23 species, however, this BA 42 
provides an analysis of the effects resulting from the total annual flow reduction of 43 
1.574 mafy.  Although the LCR MSCP does not supersede the ISC/SIA BO, the effects of 44 
the 400,000 afy and accompanying conservation measures will be credited in the 45 
Conservation Plan for the LCR MSCP.  The LCR MSCP conservation measures (see 46 
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Chapter 5 of the LCR MSCP HCP) will provide coverage for all 27 covered species 1 
identified in the LCR MSCP. 2 

This section describes the methods used to model the hydrological effects of the flow-3 
related covered activities on surface water and groundwater (see Section 5.2.1); results of 4 
the hydrological modeling (see Section 5.2.2); the key assumptions used along with the 5 
modeling results to conduct the analysis of impacts of flow-related covered activities on 6 
covered species (see Section 5.2.3.1); and the subsequent potential effects of hydrologic 7 
changes as indicated in the modeling results on habitat conditions (see Sections 5.2.3.2 to 8 
5.2.3.6). 9 

5.2.1 Methods and Assumptions 10 

This section describes the methodologies used to analyze effects to habitats for covered 11 
species from flow related covered activities.  A detailed description of the hydrologic 12 
modeling and the assumptions used to conduct the analysis of effects of flow-related 13 
covered activities is presented in Appendix J, “Technical Documentation of Ongoing and 14 
Future Operations.”  Two different hydrologic models were utilized in carrying out the 15 
analysis of effects.  The first, described in Section 5.2.1.1 below and in Appendix J 16 
(Section J.6.1) was used to determine the effect of the flow-related covered actions on 17 
Lake Mead water surface elevations and the resulting potential effect on flows in Reach 18 
7.  The second, described in Section 5.2.1.2 below and in Appendix J (Section J.6.2), was 19 
used to determine the effect to the river corridor based on reduced releases from Davis 20 
and Parker Dams. 21 

The terms “Baseline scenario” and “Action Alternative scenario” are used throughout this 22 
section to facilitate the comparison between the detailed information presented in 23 
Appendix J as summarized in the following sections.  The term “Baseline scenario” 24 
represents the modeling scenario for continuing operations in the future without the 25 
implementation of future flow-related covered activities.  The term “Action Alternative 26 
scenario” is the modeling scenario for future conditions with implementation of future 27 
flow-related covered activities1. 28 

5.2.1.1 Description of Colorado River System 29 
Simulation Hydrologic Model  30 

Reservoir elevations may be affected by implementation of the flow-related covered 31 
activities.  However, water elevations within Lake Mohave (i.e., Reach 2), Lake Havasu, 32 
Senator Wash Reservoir, and the relatively small reservoirs including Senator Wash 33 
Reservoir and those behind Headgate Rock, Palo Verde Diversion, Imperial, Laguna, and 34 
Morelos Diversion Dams will continue to be maintained to meet water diversion and 35 
other operational objectives.  Consequently, the variability in storage and water surface 36 

                                                      
1 The use of the phrase “Baseline scenario” in this BA and the LCR MSCP HCP regarding hydrologic modeling 
refers to the current operations of the LCR and should not be confused with the definition of “baseline” as used in 
the ESA regulations or CEQA.  Similarly, the use of the phrase “Action Alternative scenario” in this BA and the 
LCR MSCP HCP regarding hydrologic modeling refers to the future operations of the LCR.  See Appendix J for 
further details on the modeling assumptions. 
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elevation maintained by these dams with the future flow-related covered activities will be 1 
the same as under existing conditions.   2 

Effects on Lake Mead (Reach 1) elevations were modeled using a commercial river 3 
modeling software called RiverWare (Bureau of Reclamation 2000c).  RiverWare was 4 
developed by the University of Colorado through a cooperative process with Reclamation 5 
and the Tennessee Valley Authority.  RiverWare is configured to simulate the Colorado 6 
River System and its operation and integrates the Colorado River Simulation System 7 
model that was developed by Reclamation in the early 1970s.  River operation parameters 8 
modeled and analyzed includes the quantity of water entering the river system, storage in 9 
system reservoirs, releases from storage, river flows, and the water demands of and 10 
deliveries to the Upper and Lower Division States and Mexico.  Flows in Reach 7 below 11 
Morelos Diversion Dam are primarily the result of flood control releases from Hoover 12 
Dam.  These releases are directly affected by Lake Mead elevations and therefore the 13 
effects in Reach 7 are analyzed using the RiverWare model.  Results of the modeling of 14 
effects on Lake Mead are described in Section 5.2.2.1 and on Reach 7 in Section 5.2.2.2.   15 

To assess the potential hydrologic impacts on Reaches 1 and 7 from implementation of 16 
the flow-related covered activities, the modeling was conducted to identify changes in 17 
hydrologic conditions with and without future flow-related activities.  The first model 18 
scenario, called the Baseline scenario, models river operations through 2051.  In addition 19 
to the continuation of the ongoing operations conducted by Reclamation on an annual 20 
basis, this scenario also assumes:  1) transfers of up to 400,000 af annually from below to 21 
above Parker Dam by 2051, 2) Interim Surplus Guidelines (ISG) remain in place through 22 
2016 and then revert back to previously used spill-avoidance guidelines, and 3) shortage 23 
assumptions as described in Appendix J. 24 

To assess the potential changes to hydrological conditions from implementation of future 25 
flow-related covered activities a second modeling scenario was conducted.  This scenario 26 
incorporates the future flow-related covered activities, described in Chapters 2 of the 27 
LCR MSCP BA and HCP, including:  1) 1.574 mafy of transfers by 2051, 2) extension of 28 
the ISG through 2051, and 3) modified shortage assumptions as described in Chapter 2 of 29 
this BA and in Appendix J.  In Appendix J, this modeled scenario is called the Action 30 
Alternative scenario.  The water supply used in the modeled scenarios consists of the 31 
historical record of natural flow from 29 individual inflow points in the river system over 32 
the 85-year period from 1906 to 19902.  Future hydrology was generated from 85 33 
simulations of historical natural flows using the Index Sequential Method (Bureau of 34 
Reclamation 2000c).  Starting conditions for all system reservoirs are based on actual 35 

                                                      
2 Public comments received during the comment period for the LCR MSCP Draft EIS/EIR, Draft BA, and Draft 
HCP noted that the modeling conducted by Reclamation for the LCR MSCP relied on hydrologic data that does not 
reflect the recent dry conditions in the Colorado River Basin.  The comments suggested that because of the change 
in hydrologic conditions, the modeled results underestimate the magnitude of potential impacts to environmental 
resources within the LCR MSCP planning area.  The historic record used by Reclamation in its hydrologic modeling 
includes periods of low flow on the Colorado River that are similar to the current drought.  The following periods of 
low flow are included in the historic record: 1931–1935 (5-year average: 11.4 maf); 1953–1956 (4-year average: 
10.2 maf); 1959–1964 (6-year average: 11.4 maf); 1988–1992 (5-year average: 10.9 maf).  Current estimates of the 
most recent five years of data, 2000–2004 show that the 5-year average is 9.9 maf. 
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water-level elevations for December 31, 20023.  A detailed description of all modeling 1 
assumptions are presented in Appendix J, Section J.6.1. 2 

5.2.1.2 Description of Hydrologic Modeling for 3 
Reaches 2–6 4 

This section describes the modeling conducted to identify the effects of implementing the 5 
future flow-related covered activities for Reaches 2–6.  The hydrologic effect of these 6 
future flow-related activities would be reductions in flows in these reaches due to total 7 
future changes in points of diversion, including shortages, of 1.574 mafy.  To analyze the 8 
effects of reduction in flows more detail is necessary than is provided by the reservoir 9 
model described in Section 5.2.1.1.  The methodology is used to translate these flow 10 
reductions into changes in elevation in river water surface (river stage), backwaters, and 11 
groundwater and the attendant potential impacts to habitats supported by these hydrologic 12 
conditions as described in the following sections and detailed in Appendices J and K. 13 

The modeling assumed a “worst case scenario” which includes the assumption that all 14 
proposed changes in points of diversion are implemented at the same time immediately 15 
following approval of the LCR MSCP even though changes in points of diversion would 16 
be phased in over the term of the LCR MSCP (see Table 2-13).  Furthermore, the analysis 17 
examined the effects in the months of April, August, and December because these 18 
periods correspond to sensitive periods of life cycles of listed species. 19 

The hydrologic impacts of the future flow-related actions in Reach 2 (Hoover Dam to 20 
Davis Dam) were determined to be insignificant and consequently were not modeled.  21 
River stage in this reach is dominated by the reservoir pool of Lake Mohave.  22 
Furthermore, reductions in annual releases of up to 0.845 mafy from Hoover Dam 23 
represents a very small proportion of the annual releases.  Additionally, Reach 2 is 24 
confined primarily by steep canyon walls that provide little habitat for marsh and riparian 25 
associated covered species. 26 

Similarly, the hydrologic impacts of the future flow-related actions in Reach 6 (Imperial 27 
Dam to Morelos Diversion Dam) were determined to be insignificant and consequently 28 
were not modeled.  This reach is dominated by drainage return flows, not releases from 29 
upstream reservoirs that would be affected by the covered activities.  Moreover, the 30 
anticipated future changes in point of diversion would occur upstream of Imperial Dam, 31 
which is upstream of Reach 6, so that flows entering Reach 6 do not change. 32 

The methodology used to determine the effects on Reaches 3–5 is explained below. 33 
                                                      
3 As a result of public comments, the participating agencies prepared an evaluation, Evaluation of Effects Associated 
with Updated Hydrologic Information, which was based upon modeling that utilized updated hydrologic 
information.  The new model runs were based on the actual September 30, 2004 elevations of Colorado River 
reservoirs (including Lake Mead) and updated natural flow data (including years 1991–1995).  The evaluation is 
published in Volume V, Responses to Comments on Volumes I–IV, as Section III, and as Attachment E to Appendix 
J in Volume IV, Appendices to Volumes I–III and V. 
The evaluation concluded that the inclusion of the updated hydrologic information does not identify any significant 
new impacts or change the conclusions of effect to covered species in the Draft BA/HCP, and that no changes are 
required to the LCR MSCP BA, HCP, and EIS/EIR. 
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River Stage Analysis  1 

The methodology used to determine the effects on downstream river flow and stage due 2 
to potential future reductions in releases from Davis and Parker Dams is summarized in 3 
this section.  A detailed description of the methodology is provided in Appendix J 4 
(Section J.6.2).   5 

The effects on downstream river flow and stage due to potential future reductions in 6 
releases from Davis and Parker Dams were analyzed.  Flow reductions of 0.860 mafy in 7 
the river from Davis Dam to Parker Dam (Reach 3) and 1.574 mafy in the river from 8 
Parker Dam to Imperial Dam (Reaches 4 and 5) were considered.  The methodology 9 
employed for Reaches 3–5 comprised the following general steps: 10 

1. Estimate the hourly flows likely to be released from the dams, both before and after 11 
the flow reductions have been applied 12 

2. Route the hourly releases downstream to locations of interest 13 

3. Convert the modeled flows at each location to river stage (elevation) to determine the 14 
reduction in river stage due to the flow reduction  15 

4. Determine the effects of the reduction in river stage to backwater area extent and 16 
depth, and to depth to groundwater proximate to the river 17 

The river stage analysis calculated the reduction in water surface elevation for 33 river 18 
channel cross-section locations in Reaches 3, 4, and 5.   19 

These cross-section locations were selected to represent typical river stretches.  These 20 
locations were distributed throughout Reaches 3–5 River to appropriately cover the entire 21 
river between Davis Dam to Imperial Dam.  Changes in river stage were calculated at 22 
each of these cross-section locations.  Data were developed for flow reductions in three 23 
different months—April, August, and December, and for the annual median flow.  The 24 
monthly data were used to calculate impacts to the river channel and backwaters directly 25 
connected to the river.  The annual median reductions in water surface elevation were 26 
used to determine impacts to groundwater and to backwaters that are not directly 27 
connected to the river. 28 

River Surface Area 29 

River surface area is influenced by river stage and channel geometry.  A change in river 30 
stage due to flow reduction would have an associated change in the surface area of the 31 
river.  The maximum change in river stage at each location was used to compute the 32 
reduction in river surface water area.  For the purposes of this analysis a uniform bank 33 
slope was assumed.  Based on this method, the reduction of river acreage was calculated 34 
for each river reach.  More detail is provided in Appendix K. 35 
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Backwaters 1 

Depth and extent of backwaters could be affected by changes in river stage.  For 2 
backwaters directly connected to the LCR, water surface elevations are assumed to be the 3 
same as the connected river surface elevation.  For backwaters not directly connected to 4 
the river, backwater elevations are assumed to correspond to local groundwater elevation.  5 
A total of 380 backwaters were identified and analyzed to determine the potential effects 6 
of implementing the future flow-related covered activities.  Each backwater was 7 
associated with one of the 33 river cross-sections used in the river stage analysis.  Based 8 
on this methodology, reductions in the acreage of backwater emergent areas, and 9 
backwater open water areas were calculated for river Reaches 3–5.  More detailed 10 
information is provided in Appendix K. 11 

Groundwater 12 

Groundwater adjacent to the river is assumed to be the same as the annual median river 13 
stage (see Appendix K).  Because of the slow travel time for groundwater movement, 14 
changes in groundwater table elevations will lag changes in river stage changes.  For that 15 
reason, the annual median river surface elevation changes were used in the analysis of 16 
groundwater changes.  The projected changes in groundwater elevation at the 33 river 17 
stage locations were used to develop a contour map of potential groundwater changes. 18 

5.2.2 Effects of Implementing the Flow-Related 19 

Covered Activities on Hydrologic 20 

Conditions 21 

This section describes the effects of implementing the flow-related covered activities on 22 
the hydrological conditions that support covered species habitats.  The effects to 23 
hydrologic conditions from implementing flow-related activities include changes in Lake 24 
Mead reservoir elevation, river flow, and flow-related effects of ongoing OM&R. 25 

5.2.2.1 Lake Mead Elevation4 26 

The effects on Lake Mead elevations due to the flow-related covered activities were 27 
analyzed using the model described in Section 5.2.1.1.  Lake Mead elevations have 28 
historically fluctuated due to the annual variability in hydrologic inflows (between 29 
elevation 1083 feet msl and 1225 feet msl since 1938).  This variability will continue into 30 
the future regardless whether the covered activities are implemented.  Neither the timing 31 

                                                      
4 As more fully described in Chapter 2, Lake Mead elevations are driven by downstream water demands and Glen 
Canyon Dam releases, except when the Lake Mead Water Control Manual for Flood Control dictates operations.  
Glen Canyon releases are primarily a function of operation for delivery of water from Lake Powell in accordance 
with the Colorado River Compact, and Hoover Dam releases are primarily a function of non-discretionary water 
deliveries from Lake Mead to the lower Division States and Mexico.  Thus, Reclamation lacks discretion over the 
management of reservoir levels in Lake Mead, and lake levels may fluctuate greatly. 
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of water level variations between the highs and lows, nor the length of time the water 1 
level will remain high or low can be predicted. 2 

As described in Appendix J, the model for both the Baseline scenario and the Action 3 
Alternative scenario is run using historical flow data to represent future inflows in order 4 
to quantify the probable future elevations of Lake Mead.  The possible outcomes for 5 
future Lake Mead elevations are then statistically analyzed to compare the potential 6 
effects of the Action Alternative scenario to the Baseline scenario to provide a range of 7 
potential elevations through 2051.  The results of the modeling showing the probable 8 
elevations under the various probabilities are provided in Table 5-1. 9 

Table 5-1.  Comparison of Lake Mead Surface Elevation for the Two Modeling Scenarios 10 

Baseline Scenario Action Alternative Scenario 

Year 
90th 

Percentile 
75th 

Percentile 
50th 

Percentile 
25th 

Percentile
10th 

Percentile 
90th 

Percentile
75th 

Percentile
50th 

Percentile 
25th 

Percentile
10th 

Percentile
2003 1155 1147 1142 1140 1138 1156 1149 1144 1142 1140 
2004 1170 1152 1135 1129 1125 1172 1155 1137 1132 1127 
2005 1181 1158 1135 1119 1111 1185 1161 1137 1123 1115 
2006 1188 1165 1134 1112 1101 1191 1168 1139 1116 1105 
2007 1200 1172 1128 1104 1091 1207 1177 1136 1108 1092 
2008 1207 1178 1132 1100 1082 1213 1184 1138 1100 1078 
2009 1214 1185 1133 1096 1074 1214 1188 1140 1099 1068 
2010 1215 1185 1135 1093 1068 1215 1190 1139 1088 1063 
2011 1212 1181 1133 1089 1062 1214 1189 1136 1081 1056 
2012 1214 1184 1131 1088 1049 1214 1191 1135 1083 1045 
2013 1211 1186 1125 1089 1057 1213 1191 1132 1076 1055 
2014 1214 1186 1115 1084 1050 1214 1191 1125 1076 1042 
2015 1214 1190 1119 1076 1042 1214 1192 1125 1069 1037 
2016 1212 1190 1115 1077 1034 1213 1193 1130 1070 1026 
2017 1214 1191 1120 1076 1023 1215 1193 1128 1067 1022 
2018 1214 1194 1116 1070 1020 1214 1193 1123 1059 1012 
2019 1214 1190 1115 1067 1016 1214 1191 1120 1054 999 
2020 1214 1193 1114 1062 1008 1214 1193 1119 1057 991 
2021 1214 1193 1117 1058 1005 1214 1192 1117 1053 984 
2022 1215 1196 1113 1053 1006 1215 1193 1105 1049 984 
2023 1214 1194 1113 1051 1005 1214 1193 1109 1046 977 
2024 1215 1192 1113 1054 1004 1215 1193 1109 1058 970 
2025 1214 1193 1115 1062 1004 1214 1192 1109 1056 970 
2030 1214 1194 1118 1050 1005 1214 1192 1107 1043 962 
2035 1214 1191 1114 1018 1004 1214 1190 1104 1018 969 
2040 1214 1191 1112 1045 1004 1212 1190 1103 1043 966 
2045 1214 1187 1103 1052 1004 1213 1183 1101 1048 959 
2050 1211 1185 1104 1037 1005 1210 1177 1102 1036 963 

 11 

As indicated in Table 5-1, under the Baseline scenario, which assumes the continuation 12 
of ongoing flow-related covered activities, the elevations of Lake Mead will continue to 13 
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fluctuate with a trend towards lower annual median levels (50th percentile) through 2051.  1 
This downward trend in Lake Mead elevations is due to projected development in the 2 
Upper Basin.  This downward trend is also seen under the Action Alternative scenario 3 
because the Upper Basin depletions are identical for each scenario.  The modeling results 4 
for the Action Alternative scenario show that median Lake Mead elevations are likely to 5 
be slightly higher through 2021 and then slightly lower from 2022 through 2051 than 6 
under the Baseline scenario. 7 

The modeling results show the probability that Lake Mead elevations will be within any 8 
particular range during the term of the LCR MSCP.  However, for purposes of ESA 9 
coverage, a maximum reduction in Lake Mead elevation to 950 feet msl is assumed based 10 
on adoption of shortage guidelines within the range as described in Chapter 2. 11 

5.2.2.2 River Flow 12 

River flow is affected by operation of dam facilities and water diversions.  These 13 
operations provide flood control and river regulation, storage delivery, and diversion of 14 
entitlement water, and power production.  This results in variations in river flows on a 15 
seasonal, daily, and hourly basis.  Continuation of these ongoing covered activities will 16 
not change the historical variations in river flows and river stage. 17 

Implementation of future flow-related covered activities will result in a maximum 18 
reduction in flow of up to 0.860 mafy in Reach 3 and 1.574 mafy in Reaches 4 and 5.  19 
The effects to river stage of implementing the future flow-related covered activities were 20 
modeled as described above in Section 5.2.1.2 and presented in Table 5-2. 21 

Table 5-2.  Changes in River Stage during April, August, and December from Operations under Ongoing 22 
Flow-Related Activities and with Implementation of Future Flow-Related Activities, Including an 0.860–23 
maf Flow Reduction in Reach 3 and a 1.574–maf Flow Reduction in Reaches 4 and 5 24 

  Change in Stage (feet) from the Baseline Condition   
  April August December 

Reach 
River 
Mile 

Median 
Annual 
Change 

Maximum 
Change  

Minimum 
Change  

Maximum 
Change  

Minimum 
Change  

Maximum 
Change  

Minimum 
Change  

3 270.5 -0.40 -2.09 -0.01 -0.04 -0.08 -0.12 -0.01 
3 267.2 -0.43 -2.33 -0.01 -0.04 -0.09 -0.13 -0.01 
3 262.9 -0.58 -3.03 -0.01 -0.06 -0.11 -0.18 -0.01 
3 255.1 -0.60 -3.02 -0.01 -0.06 -0.11 -0.18 -0.01 
3 259.6 -0.57 -2.82 -0.01 -0.06 -0.10 -0.17 -0.01 
3 248.9 -0.60 -1.67 -0.20 -0.47 -0.55 -0.40 -0.24 
3 243.9 -0.65 -1.82 -0.22 -0.52 -0.59 -0.43 -0.25 
3 240.8 -0.61 -1.69 -0.20 -0.48 -0.56 -0.40 -0.24 
3 237.6 -0.55 -1.53 -0.19 -0.45 -0.50 -0.36 -0.21 
3 234.7 -0.51 -1.34 -0.28 -0.49 -0.49 -0.32 -0.21 
3 229.8 -0.47 -1.22 -0.27 -0.48 -0.42 -0.27 -0.15 
3 225.0 -0.35 -0.92 -0.21 -0.37 -0.31 -0.20 -0.10 
3 220.2 -0.21 -0.55 -0.14 -0.24 -0.18 -0.12 -0.06 
4 171.3 -1.14 -2.46 -1.47 -2.03 -0.21 -0.36 -0.29 
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  Change in Stage (feet) from the Baseline Condition   
  April August December 

Reach 
River 
Mile 

Median 
Annual 
Change 

Maximum 
Change  

Minimum 
Change  

Maximum 
Change  

Minimum 
Change  

Maximum 
Change  

Minimum 
Change  

4 167.6 -1.23 -2.46 -1.59 -2.19 -0.23 -0.39 -0.31 
4 160.9 -1.20 -2.65 -1.46 -2.09 -0.23 -0.39 -0.33 
4 149.5 -1.22 -2.58 -1.32 -2.01 -0.25 -0.42 -0.42 
4 146.9 -0.95 -2.60 -1.02 -1.56 -0.19 -0.32 -0.33 
4 135.8 -0.13 -2.01 -0.32 -0.31 -0.02 -0.04 -0.02 
4 119.7 -1.17 -0.31 -1.16 -1.68 -0.87 -0.72 -0.73 
4 116.5 -1.55 -1.54 -1.52 -2.23 -1.16 -0.98 -1.00 
4 114.6 -1.45 -2.03 -1.39 -2.06 -1.09 -0.93 -0.96 
4 109.1 -1.44 -1.87 -1.44 -2.08 -1.07 -0.89 -0.90 
4 103.1 -1.22 -1.90 -1.28 -1.79 -0.91 -0.74 -0.72 
4 96.7 -1.43 -1.65 -1.48 -2.09 -1.06 -0.87 -0.85 
5 86.1 -1.16 -1.92 -1.17 -1.55 -1.04 -0.81 -0.84 
5 80.4 -0.96 -1.43 -1.03 -1.31 -0.86 -0.63 -0.63 
5 72.2 -1.02 -1.23 -1.12 -1.40 -0.91 -0.65 -0.64 
5 70.3 -1.04 -1.32 -1.12 -1.42 -0.92 -0.67 -0.66 
5 66.1 -1.03 -1.34 -1.21 -1.44 -0.91 -0.61 -0.58 
5 56.0 -0.88 -1.39 -1.03 -1.05 -0.94 -0.55 -0.55 
5 53.6 -0.49 -1.08 -0.72 -0.61 -0.53 -0.23 -0.22 
5 50.8 -0.08 -0.73 -0.13 -0.10 -0.08 -0.03 -0.03 

 1 

Although there will continue to be variability in the seasonal daily and hourly flows in 2 
the river within the range of flows historically seen, there is a projected drop in river 3 
stage as a result of the reduced flows from implementing the future flow-related covered 4 
activities.  The level of change is reflected in Table 5-2, for each of the affected river 5 
reaches.   6 

Standard river operating procedures for water deliveries, flood control operations and 7 
other management activities would not be changed due to future flow-related covered 8 
activities.  The full range of water releases historically part of these operations would 9 
occur in the future.  Because the result of the total 1.574 mafy changes in points of 10 
diversion will result in less water flowing into Reaches 3–5, the reduction in flows will 11 
change the magnitude and/or duration of seasonal, daily, and hourly releases.  Standard 12 
hourly release patterns for power generation will not change due to the reduced flows; 13 
however, as shown in Figures J-38 and J-40 in Appendix J, there will be small changes in 14 
the duration of high and low hourly flows.  Major changes in the hourly flow releases in 15 
terms of duration or magnitude are not anticipated.   16 

The reductions in river stage would affect the available extent of open water, both in the 17 
river itself and to connected backwaters.  For purposes of ESA compliance, these effects 18 
were measured by the changes in river stage projected for the month of April, which are 19 
the largest shown by the modeling as presented in Table 5-2.  The reduction in river stage 20 
for the month of April ranges from 0.73 foot to 3.03 feet.   21 
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To assess the effects on groundwater elevations and on backwaters not directly connected 1 
to the river, the annual median projected reduction in river stage was used.  As shown in 2 
Table 5-2, the annual median change from 0.08 foot to 1.55 feet would result from 3 
implementation of flow-related covered activities. 4 

The occurrence of excess flows in Reach 7 results from flood control operations, 5 
unanticipated contributions from events such as flooding along the Gila River, and other 6 
factors resulting in canceled water orders by users downstream of Parker Dam.  Flow-7 
related activities, including Lake Mead water management operations, could affect the 8 
magnitude and frequency of excess flow downstream of Imperial Dam and Morelos 9 
Diversion Dam.  Modeled flows, however, indicate that changes in excess flow due to the 10 
flow-related covered actions are likely inconsequential (see Appendix L).  Mexico has 11 
the capacity to divert up to 200,000 af above its normal monthly water order, minimizing 12 
excess flow downstream of Morelos Diversion Dam.  Modeled flows, however, indicate 13 
that changes in excess flow due to the flow-related covered activities are likely 14 
inconsequential (see Appendix L).  Mexico has the capacity to divert up to 200,000 af 15 
above its annual entitlement, reducing any excess flow downstream of Morelos Diversion 16 
Dam.   17 

5.2.2.3 Flow-Related Effects of OM&R Covered 18 
Activities on the LCR 19 

The LCR is one of the most highly controlled rivers in North America.  The flow regime 20 
and channel of the LCR has been extensively modified for hydropower, flood control, 21 
and water supply.  As a consequence, LCR flow and elevation are highly controlled by 22 
dams and diversions (Facilities), levees, and stabilized banks.  Modifications to the LCR 23 
have been occurring continuously over the past century and the most significant effects 24 
occurred at the time the Facilities were constructed or shortly thereafter.  The existence of 25 
these Facilities in the past, and their continued presence through the next 50 years, will 26 
continue to affect the physical characteristics of the LCR.  As described in Chapter 4, the 27 
effects of the construction and existence of these Facilities are part of the baseline 28 
condition of the LCR, and thus are not considered effects of the covered activities.   29 

This section provides a qualitative analysis of the potential indirect effects of 30 
implementing the non-flow related ongoing and future OM&R covered activities on the 31 
LCR (the direct effects of these covered activities are addressed in Sections 5.3 and 5.5).  32 
These covered activities are described in Chapter 2 (Sections 2.2.3 and 2.2.4) and consist 33 
of: bankline stabilization and maintenance, levee maintenance, and sediment control.  34 
This section also addresses certain indirect effects of flow-related covered activities 35 
(flood control, water delivery, and power production) as operational activities within the 36 
definition of OM&R.  As described below, a quantitative analysis of the indirect effects 37 
of ongoing OM&R and OM&R that could occur in the future cannot be performed 38 
because the indirect effects resulting from those actions are confounded by similar effects 39 
resulting from the existence of the Facilities and past OM&R activities.  40 

Indirect effects of the covered activities included in this section include effects on river 41 
flow and associated geomorphic processes (e.g., erosion, overbank flow, scour) that have 42 
substantially altered the physical conditions in the LCR.  The LCR channel was 43 
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constrained by the past construction and continued existence of the Facilities, thus 1 
reducing the ability of the LCR to 1) erode banks, 2) transport and deposit sediment, and 2 
3) inundate its historical floodplain.  For example, the past actions have resulted in LCR 3 
channel downcutting which has contributed to lowering of groundwater levels, and, in 4 
combination with levees, reduction in the frequency of overbank flood events that 5 
provide the conditions necessary for establishment of cottonwood and willow.  Past 6 
OM&R activities, both flow and non-flow related, provided a further reduction in the 7 
regeneration of cottonwood and willow (e.g., less erosion and sedimentation inhibits the 8 
formation of channel bars that provide substrate for germination and establishment of 9 
seedlings) and degradation or loss of backwaters and marshes (i.e., reduction in overbank 10 
flows that scour accumulated sediment from backwaters and marshes facilitates 11 
successional processes, degrades their function as habitat for associated covered species, 12 
and can provide for their eventual replacement with upland land cover types).  Further, 13 
the total impact of the past activities may not have yet been manifested in the current 14 
conditions seen in the LCR.  For example, ongoing effects of past bank stabilization and 15 
levees continue to artificially constrain river flow and thus are a factor contributing to 16 
future incision of the LCR channel.   17 

The combined flow-related effects of ongoing and future OM&R activities may result in 18 
continuing minor channel degradation through: 19 

 loss of lateral channel movement (preventing meandering),  20 

 additional channel downcutting in locations where the LCR substrate remains 21 
erodible, 22 

 reduction of sediment load and transport (by dredging, bank stabilization), and 23 

 a reduction in channel scouring events. 24 

The contribution to these flow-related effects from ongoing OM&R cannot be 25 
quantitatively measured but is expected to be minimal.  The effects of continuing the 26 
existing flow and non-flow related OM&R covered activities could contribute to existing 27 
backwaters and marshes undergoing successional changes toward upland conditions, with 28 
little or no natural replacement.  Incisement of the LCR channel contributes to lowering 29 
groundwater levels thus potentially affecting riparian vegetation beyond the manifested 30 
and unmanifested effects of baseline conditions.  It is also likely, however, that the flow-31 
related effects of ongoing OM&R-related activities would be within the range of channel 32 
incisement attributable to baseline and thus would not be additive to those effects.  Flood 33 
control regimes also reduce the likelihood of flooding that overtops existing banks and 34 
scours adjacent lands that create conditions providing for the establishment of desirable 35 
plant species.  Based on the best available information, however, it is not possible to 36 
determine the degree to which ongoing flow-related covered activities may inhibit future 37 
regeneration of cottonwood and willow beyond that caused by the past actions.  As 38 
described above, adverse changes in LCR conditions resulting from the combined effects 39 
of routine ongoing OM&R activities would be very gradual and unmeasurable from year 40 
to year, and would be minimal relative to the effects of past actions under the baseline.  41 
Although the minimal effects associated with the ongoing flow-related covered activities 42 
cannot be disaggregated from the effects of past actions under baseline, the LCR MSCP 43 
conservation measures are designed to provide sufficient benefits to the covered species 44 
and their habitat, to ensure that the minimal effects of ongoing covered activities are also 45 
fully mitigated.  46 
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In addition, the effects of flow-related routine ongoing OM&R covered activities cannot 1 
be disaggregated from the larger effects of the future flow-related covered activities.  As 2 
described in Section 5.5, implementation of future flow-related covered activities will 3 
result in the removal or degradation of covered species habitats, some of which, in the 4 
absence of implementing the future covered activities, may also be affected by the 5 
ongoing OM&R covered activities.  For example, implementation of the future flow-6 
related covered activities are assumed to remove or degrade all of the cottonwood-willow 7 
land cover types that provide covered species habitat where groundwater elevations are 8 
expected to be lowered.  This effect would subsume the small incremental potential 9 
effects that ongoing OM&R covered activities would have on these same habitats.  10 
Although the minimal flow-related effects associated with the ongoing flow-related 11 
covered activities cannot be disaggregated from the effects of past actions under baseline 12 
and future covered activities, the LCR MSCP conservation measures are designed to 13 
provide sufficient benefits to the covered species and their habitat, in addition to that 14 
required to fully mitigate the effects of future covered activities, to ensure that the 15 
minimal effects of ongoing covered activities are also fully mitigated. 16 

5.2.3 Effects of Hydrological Changes on Habitat 17 

Conditions 18 

This section describes the potential effects of flow-related covered activities on 19 
environmental conditions that provide habitat for covered species.  Effects of flow-related 20 
covered activities on each covered species’ habitat are fully described in Section 5.5. 21 

5.2.3.1 Key Assumptions Related to Groundwater 22 
Effects on Land Cover Types and Covered 23 
Species Habitat 24 

In addition to the results of the hydrologic modeling, the following assumptions were 25 
used to conduct the assessment of impacts of flow-related covered activities on covered 26 
and evaluation species. 27 

 Proposed changes in points of diversion are assumed to take place and result in 28 
annual flow reductions of 0.860 mafy in Reach 3 and 1.574 mafy in Reaches 4 and 5.  29 
Although the analysis of flow-related effects assumed the changes in points of 30 
diversion are implemented in their entirety at the beginning of the term of the LCR 31 
MSCP, the actual timing of implementation of proposed changes in points of 32 
diversion is not known at this time. 33 

 Groundwater levels in the river floodplain are most closely related to the annual 34 
median water surface elevations of the river.  These effects are reduced by the 35 
presence of irrigated agriculture. 36 

 Although change in groundwater elevation may affect soil moisture and other 37 
environmental conditions, the maximum predicted change in groundwater elevation 38 
is assumed not to result in the loss of honey mesquite bosques that provide habitat for 39 
the elf owl, vermilion flycatcher, and Arizona Bell’s vireo. 40 
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 An element of MacNeill’s sootywing skipper habitat is the presence of moist 1 
microclimate conditions beneath adjacent patches of honey mesquite and quailbush.  2 
MacNeill’s sootywing skipper habitat is assumed to be lost where groundwater 3 
elevations are predicted to be lowered beneath its habitat. 4 

 An element of southwestern willow flycatcher breeding habitat is the presence of 5 
ponded water or moist soil surface conditions during the breeding season.  6 
Southwestern willow flycatcher breeding habitat is assumed to be lost, based on 7 
Reclamation’s measurements of surface water depths in delineated breeding habitat 8 
and predicted effects of flow-related covered activities on groundwater elevations, 9 
where groundwater elevations are expected to decline in delineated habitat 10 
sufficiently to eliminate the surface soil moisture conditions required by the species 11 
to nest and rear young. 12 

 The LCR MSCP species habitat models (see Section 4.6.2.1) do not consider that 13 
land cover types that may only receive low levels of use by individuals of a covered 14 
species (predominantly saltcedar and mixed saltcedar communities) constitute 15 
habitat.  Effects of implementing flow-related covered activities could include the 16 
loss of moist surface soil conditions in stands of saltcedar that may be used by some 17 
covered bird species.  As described in the previous assumption, the loss of moist 18 
surface soil conditions in saltcedar and mixed-saltcedar stands have been identified as 19 
part of the analysis of effects on the flycatcher.  Habitat that will be created as 20 
mitigation for these effects on the flycatcher will also mitigate for any effects on the 21 
loss of these areas on other covered species. 22 

 Federal non-flow-related activities will result in removal of habitat for covered 23 
species in Reaches 3–5 that would otherwise be adversely affected by flow-related 24 
activities.  To avoid double counting of impacts, this analysis assumes that the 25 
Federal non-flow-related activities will, with the exception of Gila woodpecker 26 
habitat, remove covered species habitat before flow-related activities are 27 
implemented, and these effects, therefore, are included as an effect of the non-flow-28 
related covered activities and are not included as an effect of the flow-related covered 29 
activities (see Table 5-5).   30 

 Change in groundwater elevation associated with implementation of the flow-related 31 
covered activities is assumed to adversely affect the extent of cottonwood-willow, 32 
marsh, backwater, and river land cover types that provide covered species habitat 33 
under the area with declining groundwater.  The assessment assumes that any 34 
predicted drop in groundwater elevation associated with flow-related covered 35 
activities will result in the degradation of the habitat provided by cottonwood-willow 36 
land cover.  Because the range of groundwater elevations will not cause effects to all 37 
overlying cottonwood-willow habitat, the approach to the analysis of impacts on 38 
covered species habitat that is provided by cottonwood-willow land cover may result 39 
in an overestimate of adverse effects on habitat for some species (e.g., if, following 40 
implementation of flow-related activities, the groundwater elevation beneath a patch 41 
of cottonwood-willow is still within the root zone of cottonwood and willow trees, 42 
the trees would survive, whereas this analysis assumes they would not).  The habitat 43 
for species associated with affected cottonwood-willow land cover that will be 44 
replaced with implementation of the LCR MSCP therefore inherently includes some 45 
level of habitat replacement beyond that required to mitigate effects on those species 46 
and would contribute to the recovery of those species. 47 
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 Effects on groundwater levels that support covered species habitat at Topock Marsh 1 
will be avoided by maintaining water deliveries for maintenance of water levels and 2 
existing conditions.  At times, flow-related activities could lower river elevations to 3 
levels that could disrupt diversion of water from the river to the marsh.  4 
Improvements to intake structures that allow water to continue to be diverted or other 5 
measures to maintain the water surface elevation will avoid effects on groundwater 6 
elevation.  The extent of covered species habitat effects that will be avoided by 7 
maintaining water deliveries to Topock Marsh is presented in Table 5-3.  Maintaining 8 
water deliveries to Topock Marsh will also avoid effects on razorback sucker and 9 
bonytail habitat associated with disconnected backwaters managed for these species. 10 

 The water surface elevation in backwaters not directly connected to the LCR by a 11 
surface connection is assumed to correspond to the local groundwater elevation.  12 
Consequently, the probable change in groundwater elevation related to the change in 13 
annual median river surface elevation with implementation of the covered activities 14 
was assumed to be the change in elevation of backwaters not directly connected to 15 
the LCR by a surface connection.  Table 5-2 shows the annual median river surface 16 
elevations and April, August, and December maximum and minimum elevations for 17 
selected locations along the LCR in Reaches 3–5. 18 

 Water surface elevations in backwaters directly connected to the LCR by surface 19 
connection are assumed to be the same as the connected river surface elevation.  The 20 
probable minimum LCR elevations in April (the month in which the greatest 21 
probable decline in elevations would be manifested) with implementation of covered 22 
activities was assumed to be the probable change in elevation of backwaters directly 23 
connected to the LCR by a surface connection (see Table 5-2).  24 

 Marsh vegetation that provides habitat for covered species and that can be affected by 25 
implementation of flow-related covered activities is emergent marsh vegetation that 26 
grows in association with open water provided in backwaters.  Marsh vegetation 27 
supported by reservoirs or other locations where conditions would maintain existing 28 
water levels in Reaches 2–7 will not be affected by flow-related covered activities.  29 
The extent of change in marsh vegetation associated with backwaters with 30 
implementation of the flow-related covered activities is determined by the probable 31 
change in backwater elevations in April, the month in which modeling indicated 32 
flow-related covered activities would have the greatest affect (see Appendix K).   33 

 Reclamation is involved with the operation and maintenance of wells that maintain 34 
groundwater levels in the Yuma area.  The future operation of these wells will not 35 
have additional effects to groundwater levels in Reaches 6 and 7 over the existing 36 
condition. 37 
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Table 5-3.  Extent of Effects on Covered Species Habitat Avoided with Implementation of 1 
Conservation Measures to Maintain Water Deliveries to Topock Marsh with a Reduction 2 
in Annual Flow of 0.860 maf in Reach 3 3 

Species Habitat Effects Avoided (acres) 
Threatened and Endangered Species  

Yuma clapper rail 16a 
Southwestern willow flycatcher 2,135 

Other Covered Species  
Colorado River cotton rat 16a 
Western least bittern 16a 
California black rail 16a 
Yellow-billed cuckoo 133 
Gilded flicker 133 
Vermilion flycatcher 133 
Arizona Bell’s vireo 133 
Sonoran yellow warbler 2,224 

a Results of modeling indicate that only 16 acres of marsh land cover 
type, which provides habitat for this species, could be affected by flow-
related covered activities at Topock Marsh. 

 4 

5.2.3.2 Cottonwood-Willow along the LCR 5 

As described above, the reduction in river flow attributable to future flow-related covered 6 
activities may lower groundwater levels under several thousand acres of lands adjacent to 7 
the river.  Stands of cottonwood-willow with the appropriate structure (see Table 4-9) 8 
provide habitat for the following species: 9 

 southwestern willow flycatcher, 10 

 western red bat, 11 

 western yellow bat, 12 

 Yuma hispid cotton rat, 13 

 yellow-billed cuckoo, 14 

 elf owl, 15 

 gilded flicker, 16 

 Gila woodpecker, 17 

 vermilion flycatcher, 18 

 Arizona Bell’s vireo, 19 

 Sonoran yellow warbler, and 20 

 summer tanager. 21 
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Any drop in groundwater elevation under areas supporting cottonwood-willow is 1 
assumed to result in the degradation or loss of the vegetation that characterizes the 2 
elements of habitat for associated covered species.  The extent and quality of 3 
cottonwood-willow land cover would be expected to decline relative to baseline 4 
conditions.  Seed dispersal, germination, and establishment of young plants—necessary 5 
to support recruitment in existing cottonwood-willow communities—require seasonal 6 
inundation of the floodplain that is currently not supported by existing flow over much of 7 
the LCR MSCP planning area.  As described in Appendix K, implementation for the 8 
flow-related covered activities could affect up to 2,008 acres of cottonwood-willow land 9 
cover in Reaches 3–5. 10 

Lower groundwater levels in Reaches 3, 4, and 5 could increase mortality of trees in 11 
existing cottonwood-willow stands and would be expected to reduce productivity of the 12 
understory.  Within the projected range of groundwater lowering, existing saplings and 13 
mature trees will likely survive the gradual change in groundwater level because their 14 
roots are expected to grow downward at rates commensurate with the rate of groundwater 15 
lowering.  The effect cannot be precisely determined because existing groundwater 16 
elevations are unknown, and the reduction in groundwater will occur over an extended 17 
period (i.e., 30 or more years).  The analysis of flow-related effects, however, assumes 18 
that all patches of cottonwood-willow that overlay areas where groundwater elevations 19 
are expected to decline would be degraded or lost, resulting in the degradation or loss of 20 
covered species habitats that are provided by the affected patches of cottonwood-willow.  21 
The successful establishment of cottonwood and willow seedlings is closely correlated 22 
with spring floodflows that disperse seeds and inundate substrates that are suitable for 23 
cottonwood-willow germination and growth.  River reaches in the LCR MSCP planning 24 
area upstream of the Gila River confluence are regulated by operation of reservoirs, and 25 
the periodicity and magnitude of floods have been substantially reduced from historical 26 
conditions.  In addition, the extent of substrates suitable for seedling establishment has 27 
also been substantially reduced from historical conditions as a result of loss of sediments 28 
from the river, which establish sand and gravel bars, and the construction of levees.  The 29 
present limited potential for cottonwood-willow seedlings to establish and survive on 30 
sites with suitable substrates and soil moisture conditions may be reduced in the future if 31 
groundwater levels drop sufficiently at those sites to preclude future establishment and 32 
growth of seedlings.  Studies from the Hassayampa River indicate that Fremont 33 
cottonwood seedlings naturally established on suitable surfaces within 0.7–3.3 feet of 34 
groundwater.  The studies indicate that the highest success of seedling recruitment 35 
occurred where groundwater is within 0.7–1.3 feet of the ground surface (Stromberg 36 
1993b) and is within the range of the predicted reduction in groundwater elevations. 37 

Reduction in groundwater levels could also affect the composition of understory 38 
vegetation in cottonwood-willow stands (Stromberg et al. 1996).  Studies along the 39 
Hassayampa and San Pedro Rivers show that streamside herbaceous vegetation was 40 
associated with mean groundwater depths of 1.0–1.5 feet (Richter 1993; Stromberg et al. 41 
1996).  Lower groundwater elevations may affect the composition of understory 42 
vegetation, microhabitat conditions (e.g., higher temperature, lower humidity), percent 43 
plant cover, and type and biomass of invertebrate production in cottonwood-willow 44 
stands.  Food web support for covered species that forage on flying insects would be 45 
substantially reduced in cottonwood-willow stands that currently have saturated soils or 46 
pond water during some periods but which would no longer have these conditions 47 
following a reduction in groundwater elevation. 48 
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Cottonwood and willow seed dispersal, germination, and establishment depend primarily 1 
on inundation of soil with flood events.  Although modeling indicates that future 2 
operation of Lake Mead with implementation of flow-related covered activities could 3 
have minimal effects on the probability of flood events in Reaches 3–7 (see Section 4 
5.2.2.2, Appendix J, and Appendix L), these effects would be slight and would not affect 5 
habitat conditions for the covered species.  However, existing stands will age and die out 6 
because the extent, frequency, duration, and timing of flood events have been 7 
substantially modified by existing facilities and ongoing operations that occur under the 8 
baseline conditions. 9 

5.2.3.3 Marsh along the LCR 10 

Marsh is present in all river reaches in the LCR MSCP planning area and provides habitat 11 
for Yuma clapper rail, California black rail, western least bittern, and Colorado River 12 
cotton rat.  Marsh vegetation grows: 13 

 along the margins of isolated and connected backwaters, the main and side channels 14 
of the LCR, and reservoir coves; 15 

 behind dams on the mainstem of the river;  16 

 on wildlife refuges that are managed to maintain marsh; and 17 

 in drains and canals that maintain sufficient water to support the establishment and 18 
growth of emergent vegetation. 19 

The quality and extent of marsh vegetation associated with backwaters in the LCR MSCP 20 
planning area are expected to decline relative to existing conditions with implementation 21 
of future flow-related covered activities.  Future flow-related covered activities could 22 
affect marsh vegetation and the covered species habitats it provides by lowering mean 23 
groundwater elevations in backwaters in Reaches 3, 4, and 5 (see Appendix K).  Based on 24 
supporting hydrology, two types of marsh are present in the LCR MSCP planning area:  25 
1) marshes that are directly connected to the river or that are groundwater dependent and 26 
2) marshes that have been formed by reservoirs or impoundments (e.g., Lake Mead, Lake 27 
Havasu, Mittry Lake) (Bureau of Reclamation 1996).  As described in Section 5.2.1.1, 28 
with the exception of Lake Mead, the frequency and rate of reservoir fluctuations will be 29 
similar to baseline conditions, so that the future flow-related activities will not cause 30 
effects on marshes supported by reservoirs.   31 

The types of effects that could be expected if groundwater and river surface elevations 32 
are lowered sufficiently include: 33 

 a change in marsh plant composition (e.g., replacement of cattail by common reed); 34 

 a conversion of marsh land cover to woody riparian land cover types; 35 

 an increase in plant density and extent, resulting in the loss of open water;  36 

 a change in marsh function (e.g., change in invertebrate communities, species 37 
composition, or production); and 38 
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 desiccation of emergent vegetation in drains and canals if water conveyed through a 1 
drain or canal is not sufficient to maintain the vegetation. 2 

An increase in the range of daily fluctuations in surface water elevations in marshes with 3 
changes in points of diversion also could affect the quality of habitat provided for some 4 
covered species (e.g., lower water levels could reduce the availability of cover and food 5 
for Yuma clapper rails) (U.S. Fish and Wildlife Service 2001).  As described in 6 
Appendix K, implementation of the flow related covered activities could affect up to 7 
133 acres of emergent vegetation associated with backwaters. 8 

5.2.3.4 Lake Mead Conditions 9 

The analysis of effects of flow-related covered activities on river flow and Lake Mead 10 
reservoir elevations in this section is based on information provided in Appendix J, 11 
“Technical Documentation of Ongoing and Future Operations,” and Appendix M, 12 
“Effects of LCR MSCP Flow-Related Activities on Lake Mead.” 13 

As described in Section 5.2.2.1, “Lake Mead Elevation,” implementation of future flow-14 
related covered activities may affect Lake Mead reservoir elevations from baseline 15 
conditions.  Changes in reservoir elevations may affect the establishment of riparian and 16 
marsh vegetation at the deltas of rivers entering Lake Mead (see Appendix M); razorback 17 
sucker spawning habitat (see Appendix M); transitory river segments that may support 18 
humpback chub, razorback sucker, and flannelmouth sucker habitat; and the sticky 19 
buckwheat and threecorner milkvetch. 20 

Riparian Vegetation 21 

Riparian vegetation that could provide habitat for the southwestern willow flycatcher, 22 
western red bat, western yellow bat, yellow-billed cuckoo, Arizona Bell’s vireo, Sonoran 23 
yellow warbler, and summer tanager may establish as Lake Mead reservoir elevations 24 
fluctuate over the term of the LCR MSCP at the Lake Mead delta, Virgin River delta, 25 
Muddy River delta, and the portion of the Grand Canyon influenced by Lake Mead.  26 
Most of the Lake Mead shoreline, however, does not have the soil necessary for the 27 
establishment of riparian vegetation.  The extent of riparian vegetation that could 28 
establish as reservoir elevations decline, however, cannot be predicted. 29 

The Lake Mead delta areas have a great potential for use by covered species when 30 
present and habitat has developed, but are limited in their importance due to their 31 
ephemeral nature.  When riparian vegetation develops as habitat for these species, 32 
abundance and productivity can rise substantially.  Conversely as vegetation dries out 33 
when reservoir elevations subsequently decline, or is inundated when elevations 34 
subsequently rise, species abundance and productivity decreases (Braden and McKernan 35 
unpublished data 2002).  This ephemeral habitat, thus, has a high productivity value when 36 
present and is beneficial to riparian-associated species as a whole. 37 

Habitat in the delta areas may consist of predominantly native willow, predominantly 38 
exotic saltcedar (Tamarisk spp.) or mixed native/saltcedar.  Establishment of native 39 
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willow or cottonwood dominated stands would provide habitat for all of the covered 1 
species described above.  Saltcedar dominated stands could provide habitat for the 2 
southwestern willow flycatcher and Sonoran yellow warbler when appropriate moist 3 
surface soil conditions are also present.  The Colorado River delta has previously 4 
produced a vegetation community largely composed of native willow with relatively little 5 
saltcedar (McKernan 1997).  A major factor governing the types of riparian vegetation 6 
that could establish is the timing of when sediments suitable for establishment of riparian 7 
vegetation are exposed.  Willow-dominated communities have become established in the 8 
deltas of Lake Mead only when declining reservoir elevations have coincided with the 9 
timing of willow seed dispersal.  During periods when reservoir elevations have declined 10 
before or after the willow seed dispersal period, saltcedar-dominated riparian 11 
communities have become established (see Appendix M, Section M.5.3).  Cottonwood 12 
and willow that do become established when reservoir elevations decline could be lost if 13 
reservoir elevations continue to decline and groundwater elevations drop below their root 14 
depths.  Conversely, riparian vegetation that does become established on exposed 15 
sediments would be inundated and lost during wetter periods when Lake Mead reservoir 16 
elevations rise. 17 

For example, while from 1990–1996 Lake Mead reservoir levels remained within the 18 
1170–1200-foot range creating dense stands of willow (approximately 1000 acres) 19 
(McKernan and Braden 1998), the levels from 2000–2004 dropped drastically from 1214 20 
feet to 1125 feet, creating a delta that does not support the same dense vegetation, and has 21 
created conditions in which the willows and even saltcedar are rapidly dying (Bureau of 22 
Reclamation unpublished data 2004).  This would suggest that a sustained lake level 23 
would create the best suited habitat for LCR MSCP covered species, and that extreme 24 
rises or falls in reservoir elevations would not sustain covered species habitat in the Lake 25 
Mead delta areas.  As lake levels continue to drop, new delta habitat may form lower in 26 
the lake.  This would be limited by the Lake Mead shoreline as most of the shoreline does 27 
not have the soil necessary for the establishment of riparian vegetation.  The extent of 28 
riparian vegetation that could establish as reservoir elevations decline, however, cannot 29 
be predicted. 30 

Marsh Vegetation 31 

Ephemeral marsh vegetation can periodically establish at inflow points of Lake Mead 32 
(e.g., Lake Mead delta, Virgin River delta, Muddy River delta, Las Vegas Wash), when 33 
Lake Mead water surface elevations are below full pool elevation.  This ephemeral marsh 34 
vegetation can provide nesting and dispersal habitat for the Yuma clapper rail and 35 
western least bittern.  Habitat that does become established could be lost if reservoir 36 
elevations decline and groundwater elevations drop below the rooting depths of emergent 37 
vegetation.  Marsh vegetation that does become established on exposed sediments would 38 
be inundated and lost during wetter periods, when Lake Mead reservoir elevations rise.  39 
The frequency, extent, and value of habitat and attendant species benefits that could be 40 
periodically created and subsequently lost as a result of changes in reservoir elevations 41 
over the term of the LCR MSCP cannot, however, be predicted based on the available 42 
information. 43 
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Razorback Sucker Spawning Habitat 1 

Implementation of flow-related covered activities may result in adverse effects on 2 
razorback sucker spawning habitat and designated critical habitat for the razorback 3 
sucker in Lake Mead.  The known spawning elevations that may be important for the 4 
razorback sucker occur between 1,120 and 1,150 feet msl in Lake Mead.  Current 5 
information shows that during the spawning seasons of 1997–2001, razorback sucker 6 
spawned at or near the cliff spawning site at the back of Echo Bay.  This site was dry in 7 
2002 and spawning occurred in a different area along the south shore of Echo Bay.  8 
During the 2003 spawning season, the 2002 spawning site was dry.  However, razorback 9 
sucker apparently spawned along the same shore just east of the 2002 spawning site on a 10 
gravelly point submerged in 2–5 feet of water.  In 2004 larval concentrations and habitat 11 
use of a telemetered fish indicated the Echo Bay population spawned approximately 12 
250 meters east of the 2003 site (Welker and Holden 2004).  These changes in spawning 13 
location over the past few years indicate the razorback sucker will successfully move 14 
their spawning location into progressively lower elevations where suitable spawning 15 
substrate is present as the lake recedes.  Findings of recent investigations (Twichell and 16 
Rudin 1999) indicate that it is unlikely that sediment accumulation over available 17 
spawning substrate will affect spawning habitat area.  However, indications are that in 18 
2004 sediment from the Las Vegas Bay delta has moved further out and caused the 19 
presumptive spawning area in the bay to become covered with encroaching sediment and 20 
may have influenced spawning success (Welker and Holden 2004).  This encroaching 21 
sediment is a result of outflow from Las Vegas Wash and is not typical of sediment 22 
encroachment in the rest of Lake Mead.  That encroachment is not only a function of 23 
lowering lake levels, but is likely also related to high rainfall events and growing 24 
wastewater discharge as a result of growth in the Las Vegas area. 25 

Results of razorback sucker studies indicate successful recruitment of minimal numbers 26 
of razorback suckers in Lake Mead during years that favorable rearing conditions are 27 
present.  This makes the population of razorback suckers in Lake Mead unique in that it 28 
is the only population that has persisted over a long period of time in any portion of the 29 
lower Colorado River.  However, these conditions are infrequent, and the numbers of fish 30 
naturally recruited to the population may not be sufficient to sustain the population under 31 
existing conditions.  Reservoir operations and other factors that create the conditions that 32 
result in new fish successfully entering the population are not well understood.  It has 33 
been postulated that during periods of lower lake elevations, vegetation becomes 34 
established along the shoreline.  Then when the lake rises, the vegetation that becomes 35 
inundated provides cover for young razorback suckers.  Recruitment has occurred fairly 36 
regularly from 1974–1998.  Sufficient information is not available to determine if 37 
changes in reservoir elevation with implementation of the action alternative could 38 
adversely affect the current observed rate of recruitment.  However, it can be postulated 39 
that due to the probability of lower lake levels in the foreseeable future, short term annual 40 
rises in lake elevation could inundate established vegetation that would provide cover for 41 
juvenile razorback suckers, thus maintaining a similar level of recruitment to the 42 
population. 43 
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Transitory River Segments 1 

When Lake Mead reservoir elevations decline, segments of the Colorado River and 2 
Virgin River channels that existed prior to construction of Hoover Dam can become 3 
exposed within the full-pool elevation of Lake Mead (i.e., transitory river segments).  4 
These transitory river segments can provide for and be occupied by the humpback chub, 5 
razorback sucker, and the flannelmouth sucker, which are covered under the LCR MSCP.  6 
The few humpback chub currently occurring in the Grand Canyon could move 7 
downstream and utilize as much as an estimated 62 miles of transitory Colorado River 8 
channel that forms when reservoir elevations lower to an elevation of 950 feet msl.  This 9 
is the elevation that is assumed to be protected by the modeled shortage assumptions.  10 
The razorback sucker and flannelmouth sucker could occur in transitory river segments of 11 
both the Colorado River and Virgin River that form when reservoir elevations are below 12 
full pool elevations.  This transitory habitat could be lost during wetter periods when 13 
Lake Mead reservoir elevations increase and inundate habitat. 14 

Sticky Buckwheat and Threecorner Milkvetch Habitat 15 

Within the LCR MSCP planning area, sticky buckwheat and threecorner milkvetch can 16 
establish and occur along the Lake Mead shoreline on sites that are exposed when Lake 17 
Mead water surface elevations are below full-pool elevation and that have the soil 18 
characteristics required by each species.  Sticky buckwheat and threecorner milkvetch 19 
plants that establish on these sites would be inundated and lost during wetter periods, 20 
when Lake Mead reservoir elevations increase. 21 

5.2.3.5 River Conditions 22 

Reach 2 23 

As described in Section 5.2.1.2, river channel and Lake Mohave reservoir conditions in 24 
Reach 2 are not expected to be affected with implementation of future flow-related 25 
covered activities and, therefore, habitat conditions are not expected to change.  26 

Reach 3 27 

The water surface elevation for minimum hourly river flows in April may fall as much as 28 
3.0 feet with the implementation of future flow-related covered activities.  The river’s 29 
edge, riffles, and side channels may be substantially affected.  Depending on site-specific 30 
channel morphology, reduced depth in association with ongoing daily flow fluctuation 31 
could affect stranding of fish and desiccation of fish eggs and aquatic organisms in or on 32 
the substrate.  The change in surface area in response to reduced depth under minimum 33 
flows indicates that the change in river surface area would be relatively small (i.e., 34 
53 acres in the month of April representing about 1.5 percent of the total river surface 35 
area in Reach 3).  The level of existing stranding and desiccation and how flow 36 
variability at a lower surface elevation interacts with channel morphology are currently 37 
unknown.  The change in potential fish stranding losses and desiccation of aquatic 38 
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organisms, therefore, may be minor, especially relative to productivity for the entire 1 
reach.  However, the reduced river depth, in combination with ongoing daily flow 2 
fluctuation, could increase stranding losses and desiccation relative to the baseline 3 
condition. 4 

The reduction in flow with implementation of future flow-related covered activities is not 5 
expected to measurably affect water temperature.  Given that operations at Lake Mohave 6 
will not change, the temperature of the discharge from Davis Dam would not be affected. 7 

River flow also affects contaminant concentration, which is the density of any 8 
undesirable physical, chemical, or biological constituent at concentrations not normally 9 
present in water.  Dilution can be important if contaminants approach levels that are 10 
lethal or have chronic effects on aquatic species.  Lower flow, with implementation of 11 
future flow-related covered activities, may result in higher contaminant concentrations.  12 
In addition to reduced flow, input of contaminants within Reach 3 may increase because 13 
LCR MSCP conservation areas that are established on currently unirrigated lands will be 14 
irrigated to establish and maintain created covered species habitat, and could produce 15 
irrigation runoff.  However, the level of contaminant input from these conservation areas 16 
is expected to be less than from irrigated farmlands.  Although contaminant levels may 17 
increase, they have not been identified as a major factor affecting covered species in this 18 
reach, and effects of flow changes and the additional, relatively small, input from 19 
conservation areas may be inconsequential. 20 

Diversions directly from the river may entrain aquatic organisms.  River flow would be 21 
reduced in Reach 3 and would result in an increase in the proportion of flow diverted.  22 
However, there are relatively few diversions directly from the river channel segment in 23 
Reach 3, and the diversions are small relative to river flow volume.  The primary 24 
diversions in Reach 3 are from Lake Havasu, including the Metropolitan and CAWCD 25 
diversions.  Risk of entrainment of aquatic organisms related to the influence of the 26 
diversion will be minimally affected and will be similar to existing conditions. 27 

Reach 4 28 

With implementation of future flow-related covered activities, the reduction in river 29 
surface elevation for the minimum hourly flow in April may fall as much as 2.7 feet.  As 30 
indicated for Reach 3, the river’s edge, riffles, and side channels may be substantially 31 
affected.  Depending on site-specific channel morphology, reduced depth in association 32 
with ongoing daily flow fluctuation could affect stranding of fish and desiccation of fish 33 
eggs and aquatic organisms in or on the substrate.  The change in surface area in response 34 
to reduced depth under minimum flows indicates that the change in river surface area 35 
would be relatively small (i.e., 137 acres in the month of April in Reaches 4 and 5 36 
representing about 1.5 percent of the total river surface area in these reaches).  The level 37 
of existing stranding and desiccation and how flow variability at a lower surface 38 
elevation interacts with channel morphology are currently unknown.  However, the 39 
reduced river depth, in combination with ongoing daily flow fluctuation, could increase 40 
stranding losses and desiccation relative to the baseline condition. 41 

The reduction in flow with implementation of covered activities is not expected to 42 
measurably affect water temperature.  Given that variability in reservoir storage and 43 
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water surface elevation would be the same as for baseline conditions for Lake Havasu, 1 
the temperature of the discharge from Parker Dam with implementation of future flow-2 
related covered activities would be similar to the temperature for baseline conditions.  3 
Lower flow with implementation of future flow-related covered activities would not 4 
affect downstream water temperatures because temperatures reach ambient conditions in 5 
the pool created by Headgate Rock Dam. 6 

Lower flow, with implementation of future flow-related covered activities and LCR 7 
MSCP conservation measures, may result in higher contaminant concentrations.  In 8 
addition to reduced flow, input of contaminants within Reach 4 may increase from runoff 9 
from LCR MSCP conservation areas that are established on currently unirrigated lands 10 
that will be irrigated to establish and maintain created covered species habitat.  The level 11 
of contaminant input from these conservation areas, however, is expected to be less than 12 
from irrigated farmlands.  Although contaminant levels may increase, they have not been 13 
identified as a major factor affecting aquatic organisms in this reach, and effects of flow 14 
changes and the additional, relatively small, input from conservation areas may be 15 
inconsequential. 16 

Diversions directly from the river may entrain aquatic organisms.  Major diversions occur 17 
at Headgate Rock Dam and Palo Verde Diversion Dam.  River flow would be reduced in 18 
Reach 4 by implementation of covered activities, and the proportion of flow diverted 19 
would increase. 20 

Reach 5 21 

With implementation of future flow-related covered activities, the reduction in river 22 
surface elevation in Reach 5 approaches 1.4 feet for minimum hourly flow in April.  As 23 
indicated for Reaches 3 and 4, the river’s edge, riffles, and side channels may be 24 
substantially affected.  The change in surface area in response to reduced depth under 25 
minimum flows indicates that the change in river surface area would be relatively small 26 
(i.e., 137 acres in the month of April in Reaches 4 and 5 representing about 1.5 percent of 27 
the total river surface area in these reaches).  The reduced river depth, in combination 28 
with ongoing daily flow fluctuation, could increase stranding losses and desiccation of 29 
aquatic organisms and fish eggs relative to the baseline condition. 30 

Lower flow with implementation of covered activities may result in higher contaminant 31 
concentrations.  In addition to reduced flow, input of contaminants in Reach 5 may 32 
increase from runoff from LCR MSCP conservation areas that are established on 33 
currently unirrigated lands that will be irrigated to establish and maintain created covered 34 
species habitat.  The level of contaminant input from these conservation areas, however, 35 
is expected to be less than from irrigated farmlands.  Diversions from Reach 5 are 36 
relatively minor, except for diversions at Imperial Dam, where most of the river flow is 37 
diverted into canals under both existing conditions and with implementation of flow-38 
related covered activities. 39 
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Reach 6 1 

As described in Section 5.2.1.2, river channel conditions in Reach 6 are not expected to 2 
be affected with implementation of future flow-related covered activities and, therefore, 3 
habitat conditions are not expected to change. 4 

Reach 7 5 

As described in Section 5.2.2.2, river channel conditions in Reach 7 are not expected to 6 
be substantially affected with implementation of future flow-related covered activities 7 
and, therefore, habitat conditions are not expected to measurably change (see 8 
Appendix L).  9 

5.2.3.6 Backwater 10 

Open water and emergent vegetation components of backwaters provide habitat for the 11 
Yuma clapper rail, western least bittern, California black rail, bonytail, razorback sucker, 12 
and flannelmouth sucker.  Natural maintenance of backwaters over the long term depends 13 
on river channel migration.  Under existing conditions, the absence of annual high flows 14 
in excess of 40,000 cfs has virtually eliminated these river processes.  Long-term natural 15 
succession may gradually fill existing backwaters and will result in a net loss of 16 
backwaters that are gradually replaced by riparian vegetation. 17 

The level of effect of flow-related covered activities on backwaters varies, depending on 18 
the connection to the river.  The change in river flow described above for Reaches 3–5 19 
(see Section 5.2.2.2, “River Flow”) would affect backwater water depth, surface area, 20 
flow continuity, and contaminant concentration.  Environmental conditions in backwaters 21 
that depend on the frequency and rate of reservoir fluctuations will be similar to baseline 22 
conditions, so that the future flow-related activities in reservoirs will not cause effects to 23 
backwaters (see Section 5.2.1.1). 24 

Although the reduction in river surface elevation that relates to groundwater is relatively 25 
small for median flows, the elevation for minimum daily flow in April (see Table 5-2) 26 
may fall as much as 2.7 feet with the implementation of covered activities.  The change in 27 
surface area in response to reduced depth indicates that the change in backwater area 28 
would be small relative to total backwater area and, for connected backwaters, river area 29 
(i.e., 209 acres in the month of April representing about 2 percent of the total surface area 30 
of backwaters in Reaches 3–5).  Backwaters that are directly connected to the river are 31 
more sensitive to river flow changes than are backwaters dependent on groundwater 32 
elevation only.  For connected backwaters, reduced backwater depth, in combination with 33 
ongoing daily flow fluctuation, could increase stranding losses, displacement of small 34 
juveniles from nursery habitat and cover, and desiccation of aquatic organisms and fish 35 
eggs relative to the baseline condition.  Effects depend on currently undocumented site-36 
specific channel morphology and, given the relatively small proportion of backwater area 37 
affected, may be minor relative to productivity for all connected backwaters. 38 
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Reduced river flow may affect contaminant concentration in connected backwaters in 1 
Reaches 3, 4, and 5.  In addition, input of contaminants within connected backwaters may 2 
increase from runoff from irrigated conservation areas that were used to create habitat as 3 
part of the LCR MSCP. 4 

River conditions in Reaches 6 and 7 attributable to flow-related covered activities 5 
associated with water supply and power generation would be unchanged relative to 6 
baseline conditions.  Therefore, no additional effects to backwaters due to future flow-7 
related covered activities are anticipated. 8 

5.3 Assessment of Non-Flow-Related Covered 9 

Activities 10 

Federal non-flow-related covered activities are described in Chapter 2 and non-Federal 11 
non-flow-related covered activities described in Chapter 3.  Non-flow-related activities 12 
primarily affect species and their habitat within the footprint of the activity.  The indirect 13 
effects of non-flow-related covered activities on riverine processes (e.g., meandering) and 14 
the covered species habitats they support are described in Section 5.2.2.3. 15 

This section describes the mechanisms through which non-flow-related covered activities 16 
could impact covered species and the assumptions used to conduct the assessment of 17 
those impacts. 18 

5.3.1 Impact Mechanisms 19 

The primary impact mechanisms for non-flow-related activities are physical and 20 
biological disturbance.  These disturbances are described below. 21 

5.3.1.1 Physical Disturbance 22 

Physical disturbance is the removal or displacement of vegetation, topsoil, substrate, or 23 
overburden or the placement of topsoil, substrate, spoils, processed waste, or other 24 
material.  Based on the description of the covered activities in Chapter 2, “Description of 25 
Federal Actions (Covered Activities),” and the assumptions below in Section 5.3.2, 26 
physical disturbance associated with Federal non-flow-related covered activities that 27 
could affect covered species primarily could result from operation of equipment to: 28 

 maintain the stable location and slope of the river channel, including dredging; bank 29 
maintenance; and maintenance of levees, jetties, and training structures; 30 

 maintain desilting basins, boat ramps, gaging stations, and other facilities described 31 
in Chapter 2; 32 

 implement habitat restoration projects; and 33 

 implement projects to convert natural land cover types to agricultural uses. 34 
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Based on the description of the covered activities in Chapter 3, “Non-Federal Covered 1 
Activities:  Ongoing and Future,” and the assumptions below in Section 5.3.2, physical 2 
disturbance associated with non-Federal non-flow-related covered activities that could 3 
affect covered species primarily could result from operation of equipment to: 4 

 periodically remove (e.g., chaining, dredging) marsh vegetation from canals, drains, 5 
and other water conveyance facilities;  6 

 implement habitat restoration and maintenance projects; and 7 

 maintain navigation aids, boat ramps, and boat docks, and install artificial fish habitat 8 
structures. 9 

Physical disturbance usually results from activities with a specific footprint, where the 10 
disturbance occurs within a specifiable area and time frame.  The extent of species habitat 11 
affected can generally be quantified before the activity occurs.  Operation of equipment 12 
to implement the non-flow-related activities described above will result in the temporary 13 
or permanent removal of existing habitat for covered species.  Maintenance activities 14 
associated with navigation aids, boat ramps, and boat docks, and with artificial fish 15 
habitat structures, could alter river and reservoir structure, but the area affected by these 16 
activities would likely be only a fraction of an acre individually and only a few acres 17 
cumulatively. 18 

Indirect effects of physical disturbances that could be associated with implementing non-19 
flow-related covered activities include: 20 

 temporary removal of food organisms and cover from the dredged areas of river 21 
channel and backwaters;  22 

 reduction in channel-edge complexity, with a subsequent reduction of cover used by 23 
covered fish species to hide and escape from predators and of the production of 24 
invertebrates that are food for fish (Hicks et al. 1991), resulting from placement of 25 
riprap and the removal of shoreline vegetation;  26 

 movement and potential accumulation of selenium and other metals due to channel 27 
maintenance, dredging, and dredge spoil placement; and 28 

 potential sedimentation of covered fish species’ spawning habitat, resulting from 29 
increased turbidity caused by channel dredging activities and construction and 30 
maintenance of fish grow-out coves, fishing docks, fish attraction structures, and boat 31 
ramps in Lake Mead and Lake Mohave. 32 

In addition, activities causing physical disturbance potentially introduce contaminants 33 
into the air, soil, and water.  Potential contaminants include fertilizers, pesticides, paint, 34 
and petroleum products.  The introduction of contaminants generally occurs during 35 
ongoing disturbance, such as occurs with construction and maintenance activities.  36 
Activities at intervals shorter than 1 year that introduce contaminants potentially have 37 
adverse effects on survival and growth, cumulatively affecting abundance, distribution, 38 
and production of species populations. 39 
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5.3.1.2 Biological Disturbance 1 

All construction and maintenance activities would result in biological disturbance—the 2 
intentional or unintentional removal or displacement of individual organisms.  Biological 3 
disturbances associated with these activities could be manifested in the location where the 4 
activities are undertaken or on adjacent lands.  Biological disturbance may be temporary 5 
or permanent and includes effects on behavior.  For example, operation of equipment in 6 
habitat occupied by covered species could cause direct mortality of or physical trauma to 7 
individuals (e.g., entrainment of fish in dredge intakes), and noise and visual disturbances 8 
associated with operation of equipment could cause covered wildlife and fish species to 9 
move from the area of disturbance.  These disturbances may also physically affect the 10 
individual organisms, for example through the bio-accumulation of selenium. 11 

5.3.2 Assumptions 12 

The non-flow-related covered activities described in Chapter 2, “Description of Federal 13 
Actions (Covered Activities),” and in Chapter 3, “Non-Federal Covered Activities:  14 
Ongoing and Future,” identify the types of Federal and non-Federal non-flow-related 15 
activities, respectively, that may be undertaken over the term of the LCR MSCP.  The 16 
assessment of non-flow-related impacts is based on the extent of species habitat that 17 
would be removed with implementation of the non-flow-related covered activities and a 18 
qualitative assessment of the likelihood that implementation of covered activities will 19 
result in harassment or direct mortality of covered species.  The timing of implementation 20 
of the proposed non-Federal non-flow-related activities is not known at this time, and it is 21 
possible that some of the proposed activities may not be implemented within the term of 22 
the LCR MSCP, depending on whether the need to implement them develops as currently 23 
predicted.  In addition, ongoing and future non-Federal activities related to conducting 24 
listed species surveys and capturing and handling species will be undertaken by qualified 25 
biologists authorized to conduct such activities under section 10(a)(1)(A) permits and, 26 
therefore, are not effects of and are not assessed in the LCR MSCP BA. 27 

The assessment of Federal non-flow-related effects assumes that, to the extent 28 
practicable: 29 

 Ground-disturbing activities associated with maintaining and restoring habitats will 30 
avoid effects on the sticky buckwheat and threecorner milkvetch. 31 

 A total of 1,146 miles of existing and planned drains and canals on Tribal lands is 32 
maintained such that emergent vegetation does not become established and, 33 
therefore, does not support Yuma clapper rail, western least bittern, and California 34 
black rail habitat.  Consequently, these activities will not affect these species and 35 
avoidance of maintenance activities during the breeding season is not required. 36 

 Habitat restoration projects will avoid removing desert pocket mouse habitat to 37 
restore habitat for other species. 38 

 Covered activities will be implemented to avoid the breeding season of all covered 39 
bird species to prevent injury or mortality of eggs and young birds unable to avoid 40 
these activities. 41 
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 Implementation of the habitat restoration projects will avoid take of individual desert 1 
tortoises and their burrows. 2 

 Implementation of the non-flow-related covered activities would result in the 3 
removal of land cover types that may support some transitory or minor level of use 4 
(e.g., saltcedar and saltcedar-dominated land cover types on dry upland sites) by 5 
individuals of one or more covered species, but are not considered to be habitat .  6 
Implementation of the avoidance and minimization measures described in the LCR 7 
MSCP Conservation Plan (see LCR MSCP HCP Chapter 5), however, will reduce the 8 
likelihood of incidental take of covered species that could be associated with removal 9 
of these land cover types.  10 

The assessment of non-Federal non-flow-related effects assumes that, to the extent 11 
practicable: 12 

 Activities associated with OM&R of hydroelectric generation and transmission 13 
facilities will avoid impacts on covered species. 14 

 A total of 234 miles of canals in the Yuma Valley, Arizona, that are currently 15 
maintained by the Yuma County Water Users Association will continue to be 16 
maintained such that emergent vegetation does not become established and, 17 
therefore, does not support Yuma clapper rail, western least bittern, or California 18 
black rail habitat.  Consequently, these activities will not affect these species, and 19 
avoidance of maintenance activities during the breeding season is not required. 20 

 Ongoing maintenance of 557 miles of canals, drains, and other water conveyance 21 
features in California and Arizona by water districts will include the periodic removal 22 
of patches of marsh vegetation that may become established in canals, drains, and 23 
other water conveyance features.  Because of their design, only small patches of 24 
emergent vegetation are likely to become established in the 313 miles of canals and 25 
their periodic removal would have negligible effects on associated covered species.  26 
Periodic maintenance of 244 miles of drains however, are assumed to remove up to 27 
30 acres of emergent vegetation. 28 

 Sites for habitat restoration (including new infrastructure necessary to access or 29 
maintain restored habitat) covered activities will, to the extent practicable, be selected 30 
to avoid removal of existing cottonwood-willow, marsh, honey mesquite, and 31 
backwater land cover types that provide habitat for covered and evaluation species.  32 
Over the term of the LCR MSCP, however, some degraded covered species habitat 33 
could be removed to restore higher-value habitat for other species.  The assessment 34 
of impacts on covered species assumes that habitat restoration projects will avoid 35 
removing honey mesquite type III land cover and, over the term of the LCR MSCP, 36 
could remove up to: 37 

 10 acres of degraded and low-value cottonwood-willow land cover, types III and 38 
IV (types I and II will not be removed); 39 

 10 acres of degraded and low-value marsh land cover; and 40 

 10 acres of honey mesquite, type IV (type III will not be removed). 41 

 Implementation of the non-Federal non-flow-related covered activities (primarily 42 
those related to restoring habitat) would result in the removal of land cover types that 43 
may support some transitory or minor level of use (predominantly saltcedar and 44 
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mixed saltcedar communities) by individuals of one or more covered species, but that 1 
do not constitute habitat under the LCR MSCP species habitat models.  2 
Implementation of the avoidance and minimization measures described in the LCR 3 
MSCP Conservation Plan (see LCR MSCP HCP Chapter 5), however, will reduce the 4 
likelihood of incidental take of covered species that could be associated with removal 5 
of these land cover types. 6 

 Habitat restoration projects will avoid removing desert pocket mouse habitat to 7 
restore habitat for other species. 8 

 Ground-disturbing activities associated with OM&R of dams, diversions, powerlines 9 
and other water conveyance and hydroelectric generation facilities, including existing 10 
access and service roads, docks, boat ramps, and protected banklines that support 11 
OM&R of these facilities will not remove covered species habitat. 12 

 Ground-disturbing activities associated with maintaining and creating habitats will 13 
avoid impacts on sticky buckwheat and threecorner milkvetch. 14 

 Covered activities will be implemented to avoid the breeding season of all covered 15 
bird species to prevent injury or mortality of eggs and young birds unable to avoid 16 
these activities. 17 

 Implementation of the habitat creation projects will avoid take of individual desert 18 
tortoises and their burrows. 19 

5.4 Assessment of LCR MSCP Implementation 20 

Effects 21 

LCR MSCP conservation measures are described in Chapter 5, “Conservation Plan” of 22 
the companion LCR MSCP HCP.  The LCR MSCP conservation measures are intended 23 
to be beneficial to the covered and evaluation species.  However, implementation of some 24 
conservation measures to create covered species habitats may have short-term adverse 25 
effects during construction or prior to development of habitat values.  In addition, 26 
activities that benefit one covered species may be detrimental to other covered species.  27 
Activities that will be undertaken to maintain created habitats over the term of the LCR 28 
MSCP, such as dredging marshes and removing cottonwood trees to maintain habitat 29 
structure, may also have short-term adverse effects on covered species.  The purpose of 30 
this section is to identify potential adverse effects on covered and evaluation species of 31 
implementing LCR MSCP conservation measures.  Beneficial effects of implementing 32 
LCR MSCP conservation measures are described in the LCR MSCP Conservation Plan. 33 

This section describes the mechanism through which implementation of the Conservation 34 
Plan could impact covered species and the assumptions used to conduct the assessment of 35 
those impacts. 36 
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5.4.1 Impact Mechanisms 1 

The primary impact mechanisms related to LCR MSCP conservation measures are 2 
physical disturbance, biological disturbance, and irrigation drainage associated with 3 
establishing and managing created covered species habitats.  The effects of physical 4 
disturbance and biological disturbance are the same as described for non-flow-related 5 
activities (see Section 5.3.1). 6 

Drainage is the removal of excess surface water from a land surface by means of surface 7 
or subsurface drains and subsequent discharge to rivers, reservoirs, or backwaters 8 
(Nevada Division of Water Planning 1996).  Drainage flow in the LCR MSCP planning 9 
area is primarily surface or subsurface runoff and return flows from irrigated agricultural 10 
lands.  Conversion of existing land cover types to create covered species habitat could 11 
include irrigation of new lands, changes in irrigation patterns on existing irrigated lands, 12 
and potential additional changes in input of surface or subsurface flows and contaminants 13 
to the river and reservoirs.  Expected changes in drainage volume associated with 14 
creation of 8,132 acres of habitat, or 3 percent of the total agricultural lands present in the 15 
LCR MSCP planning area, have not been quantified but are not expected to exceed 16 
3 percent of the existing volume of agricultural drainage. 17 

5.4.2 Assumptions 18 

The LCR MSCP conservation measures described in the LCR MSCP Conservation Plan 19 
(see Chapter 5 of the LCR MSCP HCP) identify the types and extent of covered species 20 
habitat to be created but do not describe specific locations where the conservation 21 
measures would be implemented.  The assessment of impacts of LCR MSCP 22 
conservation measures, therefore, is qualitative and based on the types of effects that such 23 
activities would likely have on covered and evaluation species if the activities are 24 
implemented in their habitat. 25 

The timing of implementation of specific LCR MSCP conservation measures is not 26 
known at this time.  It is the intent of the Applicants, however, to implement the LCR 27 
MSCP as quickly as is permitted by efficient staffing, funding, and the time required to 28 
conduct necessary research relative to creating covered species habitats and required to 29 
evaluate and acquire lands that are suitable for creating covered species habitat.  Within 30 
these constraints, it is also the intent of the Permit Applicants to replace covered species 31 
habitat potentially affected by covered activities in advance of the implementation of 32 
covered activities. 33 

LCR MSCP activities related to conducting species surveys and capturing and handling 34 
species will be undertaken, at the direction of the LCR MSCP Program Manager, by 35 
qualified biologists authorized to conduct such activities under section 10(a)(1)(A) 36 
permits and, therefore, are not effects of and not assessed in the LCR MSCP BA.  LCR 37 
MSCP conservation measures that provide funds to other conservation programs and to 38 
management agencies to implement measures to benefit LCR MSCP covered species, 39 
including the maintenance of existing covered species habitats, will also be undertaken 40 
by qualified biologists authorized to conduct such activities under section 10(a)(1)(A) 41 
permits and, therefore, are not effects of and not assessed in the LCR MSCP BA. 42 
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The assessment of LCR MSCP effects assumes that, to the extent practicable: 1 

 Sites for habitat creation will be selected to avoid removal of existing cottonwood-2 
willow, marsh, honey mesquite, and backwater land cover types that provide habitat 3 
for covered and evaluation species.  Temporary disturbance of habitat and direct 4 
impacts on covered species, however, may be associated with creating habitats and 5 
subsequent habitat maintenance activities (e.g., controlled burning in marshes and 6 
removal of trees to maintain succession objectives on created habitat). 7 

 LCR MSCP conservation measures will be implemented to avoid the breeding season 8 
of all covered bird species to prevent injury or mortality of eggs and young birds 9 
unable to avoid these activities. 10 

 Sites for habitat creation will be selected to avoid removal of occupied southwestern 11 
willow flycatcher habitat. 12 

 Implementation of the LCR MSCP Conservation Plan will avoid take of individual 13 
desert tortoises and their burrows. 14 

 Ground-disturbing activities associated with maintaining and creating habitats will 15 
avoid impacts on sticky buckwheat and threecorner milkvetch. 16 

The assessment of LCR MSCP effects also assumes that, in addition to 8,132 acres of 17 
land that will be required to create covered species habitats, 81 acres (i.e., 1 percent of the 18 
total extent of LCR MSCP created habitat) will be required for construction of new 19 
infrastructure in support of the created habitats (i.e., a total of 8,213 acres of land will be 20 
needed to establish and maintain created covered species habitats).  Based on current 21 
LCR MSCP estimates, the impact assessment assumes the following. 22 

 Approximately two-thirds of LCR MSCP created habitat and associated 23 
infrastructure would be created on agricultural lands (4,964 acres).  Agricultural 24 
lands provide little or no habitat value for covered and evaluation species.  25 

 Up to 512 acres of existing degraded or former marsh that may provide low-value 26 
habitat could be converted to create fully functioning marsh that provides high-value 27 
Yuma clapper rail, western least bittern, California black rail, and Colorado River 28 
cotton rat habitat.  Conversion of existing degraded or former marsh to create habitat 29 
for these species, however, will not result in a loss of existing habitat.  If individuals 30 
of these species are present in affected marshes, implementation of the avoidance and 31 
minimization measures described in the LCR MSCP Conservation Plan would reduce 32 
the likelihood and level of take. 33 

 Up to 360 acres of existing degraded or former backwaters that may provide low-34 
value habitat could be converted to create fully functioning backwaters that provides 35 
high-value bonytail, razorback sucker, and flannelmouth sucker habitat.  Conversion 36 
of existing degraded or former backwaters to create habitat for these species, 37 
however, will not result in a loss of existing habitat. 38 

 Approximately  2,377 acres (based on the previous three assumptions) of covered 39 
species habitat will be created on additional lands that may support some transitory or 40 
minor level of use (e.g., saltcedar and saltcedar-dominated land cover types) by 41 
individuals of one or more covered species, but are not considered to be habitat .  42 
These land cover types would be lost and replaced with habitats designed to be of 43 
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higher value for the covered species.  Implementation of the avoidance and 1 
minimization measures described in the LCR MSCP Conservation Plan (see LCR 2 
MSCP HCP Chapter 5), however, will reduce the likelihood of incidental take of 3 
covered species that could be associated with removal of these land cover types. 4 

5.5 Effects on Covered Species 5 

Effects of implementing the covered activities and the LCR MSCP Conservation Plan on 6 
covered species are the effects of actions that result in the taking of a covered species as 7 
defined under the ESA.  Take is defined as “to harass, harm, pursue, hunt, shoot, wound, 8 
kill, trap, capture, or collect or attempt to engage in any such conduct” with respect to 9 
Federally listed species (ESA 3[9] and 50 C.F.R. §17.31(a)).  The USFWS further defines 10 
“harm” to include the significant modification or degradation of habitat that results in the 11 
death or injury to a species by significantly impairing behavioral patterns, such as 12 
breeding, feeding, or sheltering (50 C.F.R. §17.3).  “Harass” is defined as performing 13 
actions that create the likelihood of injury to listed species to such an extent as to 14 
significantly disrupt normal behavioral patterns, which include, but are not limited to, 15 
breeding, feeding or sheltering (50 C.F.R. §17.3). 16 

Table 5-4 identifies the covered activities that could adversely affect the covered species.  17 
Table 5-5 summarizes the estimated extent of covered and evaluation species habitat that 18 
could be degraded or removed as a result of implementing covered activities and the LCR 19 
MSCP Conservation Plan.  The following sections describe the effects of implementing 20 
the Federal non-flow- and flow-related covered activities and LCR MSCP conservation 21 
measures on each of the covered and evaluation species.  The effects of implementing 22 
non-Federal non-flow-related covered activities are described in Section 5.6, “Effects of 23 
Non-Federal Non-Flow-Related Covered Activities.” 24 

5.5.1 Yuma Clapper Rail 25 

Implementation of the covered activities and LCR MSCP conservation measures could 26 
affect a substantial proportion of Yuma clapper rail habitat throughout its present range 27 
over the term of the LCR MSCP.  The effects of covered activities and LCR MSCP 28 
conservation measures on the distribution and status of the Yuma clapper will be 29 
minimized through implementation of LCR MSCP avoidance and minimization measures 30 
and creation of habitat to replace affected habitat.  Creation of habitat in addition to that 31 
required to replace lost habitat, through implementation of the LCR MSCP Conservation 32 
Plan, is expected to contribute to recovery of the Yuma clapper rail.  For the reasons 33 
described below, implementation of the flow-related and non-flow-related covered 34 
activities, and the LCR MSCP is likely to adversely affect the Yuma clapper rail. 35 

5.5.1.1 Effects of Flow-Related Covered Activities 36 

Flow-related activities may result in take of the Yuma clapper rail.  Changes in points of 37 
diversion in Reaches 3–5 will lower groundwater levels sufficiently in these reaches to 38 
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reduce the extent or quality of 133 acres of Yuma clapper rail habitat (see Table 5-5) 1 
provided by marshes associated with backwaters.  Reservoir elevations in Reaches 3–5 2 
would not be affected by lower river stage elevations.  Consequently, flow-related 3 
activities are not expected to affect habitat associated with marshes maintained by 4 
reservoirs (e.g., Bill Williams Delta [Reach 3]) or that are managed to support marsh 5 
vegetation (e.g., Imperial NWR [Reach 5]).  The LCR MSCP will avoid the potential 6 
effects of lowering groundwater elevations on an additional 16 acres of habitat at Topock 7 
Marsh by maintaining water deliveries to Topock Marsh, thereby maintaining water 8 
levels and existing habitat conditions (see Table 5-3).  Lowering groundwater elevations 9 
could cause direct loss of these habitats by desiccating, fragmenting, or reducing the 10 
extent of habitat patches. 11 

As described in Section 5.2.3.3, implementation of flow-related covered activities may 12 
affect marsh vegetation that provides Yuma clapper rail habitat that may periodically 13 
establish at inflow points of Lake Mead (e.g., Colorado River delta, Virgin River delta, 14 
Muddy River delta, Las Vegas Wash) when Lake Mead water surface elevations are 15 
below full pool elevation.  Marsh habitat below the full pool elevation will be created and 16 
lost based on water surface elevations.  For example, marsh vegetation established at a 17 
certain elevation may be lost if the water surface elevation declines so that groundwater 18 
elevations drop below the rooting depths of emergent vegetation.  Alternatively, 19 
established marsh vegetation would be inundated and lost during wetter periods, when 20 
Lake Mead reservoir elevations rise.  The frequency, extent, and value of habitat and 21 
attendant species benefits that could be periodically created and subsequently lost as a 22 
result of changes in reservoir elevations over the term of the LCR MSCP cannot be 23 
predicted based on the available information.  The periodic loss of these ephemeral 24 
marshes, however, could result in a low level of take of Yuma clapper rail over the term 25 
of the LCR MSCP. 26 

As described in Section 5.2.2.3, effects of ongoing flow-related covered activities in 27 
Reaches 3–5 could contribute to a minimal and unquantifiable level of degradation of 28 
marshes that provide habitat over the term of the LCR MSCP. 29 

5.5.1.2 Effects of Federal Non-Flow-Related Covered 30 
Activities 31 

Operation of equipment to implement non-flow-related covered activities (e.g., 32 
implementation of channel, desilting basin, boat ramp, gage station, and other facility 33 
maintenance activities; implementation of marsh and riparian restoration and 34 
maintenance projects; conversion of lands to agriculture) may result in take of Yuma 35 
clapper rail.  Noise, artificial lighting, and dust may have indirect effects well beyond the 36 
construction areas on nesting Yuma clapper rails.  Effects may include displacement of 37 
nesting pairs or decreased reproductive success.  However, these activities would be 38 
conducted, to the extent practicable, when nesting adults and young birds are not present.  39 
These activities are expected to result in some low level of take over the term of the LCR 40 
MSCP. 41 

Up to 70 acres of Yuma clapper rail habitat could be removed to maintain channel 42 
functions (e.g., dredging desilting basins) (see Table 5-5).  Activities associated with 43 



Table 5-4.  Covered Activities that could Adversely Affect Covered Species Page 1 of 2 

Flow-Related Covered 
Activities 

Non-Flow-Related 
Covered Activities 

Common and Scientific Name Ongoing Future Ongoing Future LCR MSCP 

Threatened and Endangered Species 

Yuma clapper rail 
Rallus longirostris yumanensis 

X X X X X 

Southwestern willow flycatcher 
Empidonax trailii extimus 

X X X X X 

Desert tortoise (Mojave population) 
Gopherus agassizii 

  X X X 

Bonytail  
Gila elegans 

X X X X X 

Humpback chub 
Gila cypha 

X X    

Razorback sucker 
Xyrauchen texanus 

X X X X X 

Other Covered Species 

Western red bat 
Lasiurus blossevillii 

X X X X X 

Western yellow bat 
Lasiurus xanthinus 

X X X X X 

Desert pocket mouse 
Chaetodipus penicillatus sobrinus 

  X X X 

Colorado River cotton rat 
Sigmodon arizonae plenus 

X X X X X 

Yuma hispid cotton rat 
Sigmodon hispidus eremicus 

  X X X 

Western least bittern 
Ixobrychus exilis hesperis 

X X X X X 

California black rail 
Laterallus jamaicensis coturniculus 

X X X X X 

Yellow-billed cuckoo 
Coccyzus americanus occidentalis 

X X X X X 

Elf owl 
Micrathene whitneyi 

X X X X X 

Gilded flicker 
Colaptes chrysoides 

X X X X X 

Gila woodpecker 
Melanerpes uropygialis 

X X X X X 

Vermilion flycatcher 
Pyrocephalus rubinus 

X X X X X 



Table 5-4.  Continued Page 2 of 2

Flow-Related Covered 
Activities 

Non-Flow-Related 
Covered Activities 

Common and Scientific Name Ongoing Future Ongoing Future LCR MSCP 

Arizona Bell’s vireo 
Vireo bellii arizonae 

X X X X X 

Sonoran yellow warbler 
Dendroica petechia sonorana 

X X X X X 

Summer tanager 
Piranga rubra 

X X X X X 

Flat-tailed horned lizard  
Phrynosoma mcalli 

  X X X 

Relict leopard frog 
Rana onca 

X X    

Flannelmouth sucker 
Catostomus latipinnis 

X X X X X 

MacNeill’s sootywing skipper 
Pholisora gracielae 

X X X X X 

Sticky buckwheat 
Eriogonum viscidulum 

X X    

Threecorner milkvetch 
Astragalus geyeri var. triquetrus 

X X    

California leaf-nosed bat 
Macrotus californicus 

     

Pale Townsend’s big-eared bat 
Corynorhinus townsendii pallescens 

     

Colorado River toad 
Bufo alvarius 

     

Lowland leopard frog 
Rana yavapaiensis 

     

 



Table 5-5.  Summary of Estimated Extent of Covered Species Habitat Affected with Implementation of the Covered Activities, Including 
Reduction in Annual Flow of 0.860 Million Acre-Feet in Reach 3 and of 1.574 Million Acre-Feet in Reaches 4 and 5 (acres) Page 1 of 3 

Impacts on Species Habitat 

Covered Species 
Degraded 

(Flow-Related) 
Federal Non-Flow-Related 

Activities 
State Non-Flow- Related 

Activities Totala 

Threatened and Endangered Species     

Yuma clapper rail 133 70 40b 243 

Southwestern willow flycatcher 1,784 59 10 1,853 

Desert tortoise (Mojave population) 0 192 0 192 

Bonytail 399  0 0 399  

Humpback chub NDc 0 0 NDc 

Razorback sucker 399  0 0 399  

Other Covered Species     

Western red bat 161 604 0 765 

Western yellow bat 161 604 0 765 

Desert pocket mouse 0 0 0 0 

Colorado River cotton rat 59 3 5d 67 

Yuma hispid cotton rat 0 71 5e 76 

Western least bittern 133 70 40b 243 

California black rail 37 31 35f 103 

Yellow-billed cuckoo 1,425 99 10g 1,534 

Elf owl 161 590 0 751 

Gilded flicker 1,425 99 10g 1,534 

Gila woodpecker 819 26 10g 855 

Vermilion flycatcher 1,890 714 10g 2,614 

Arizona Bell’s vireo 1,654 1,309h 20i 2,983 



Table 5-5.  Continued Page 2 of 3

Impacts on Species Habitat 

Covered Species 
Degraded 

(Flow-Related) 
Federal Non-Flow-Related 

Activities 
State Non-Flow- Related 

Activities Totala 

Sonoran yellow warbler 2,929 183 10g 3,122 

Summer tanager 161 14 0 175 

Flat-tailed horned lizard  0 128 0 128 

Relict leopard frog 0j 0 0j 0h 

Flannelmouth sucker 85 0 0 85 

MacNeill’s sootywing skipper 172 50 0 222 

Sticky buckwheat NDk 0 0 NDk 

Threecorner milkvetch NDk 0 0 NDk 

Evaluation Species     

California leaf-nosed bat 0 0 0 0 

Pale Townsend’s big-eared bat 0 0 0 0 

Colorado River toad 0 0 0 0 

Lowland leopard frog 0 0 0 0 

Note:  LCR MSCP conservation measures to create habitat for covered species will avoid removal of cottonwood-willow, honey mesquite, marsh, and 
backwater land cover types that provide habitat for covered species, and, therefore, impacts of implementing the LCR MSCP conservation measures are 
not shown in this table. The LCR MSCP currently estimates that about two-thirds of LCR MSCP created habitat would be created on agricultural lands 
(5,045 acres), including associated infrastructure (estimated to be 1% of all habitat created, or 81 acres).  Agricultural lands provide little or no habitat 
value for covered and evaluation species.   

 The LCR MSCP impact assessment also assumes that up to 512 acres of existing degraded or former marsh that may provide low-value habitat could be 
converted to create fully functioning marsh that provides high-value Yuma clapper rail, western least bittern, California black rail, and Colorado River 
cotton rat habitat.  Up to 360 acres of existing degraded or former backwaters could also be converted to create fully functioning backwaters that 
provides high-value habitat for the bonytail, razorback sucker, and flannelmouth sucker.  Conversion of existing degraded or former marsh and 
backwaters to create habitat for these species, however, will not result in a loss of existing habitat. The remainder of LCR MSCP habitat (currently 
estimated to be 2,377 acres) would be created on additional lands that may support some transitory or minor level of use (e.g., saltcedar and saltcedar-
dominated land cover types) by individuals of one or more covered species, but are not considered to be habitat .  These land cover types would be lost 
and replaced with habitats designed to be of higher value for the covered species.  Implementation of the avoidance and minimization measures 
described in the LCR MSCP Conservation Plan (see LCR MSCP HCP Chapter 5), however, will reduce the likelihood of incidental take of covered 
species that could be associated with removal of these land cover types.  



Table 5-5.  Continued Page 3 of 3

a Includes the impacts of implementing Federal covered activities, and state non-flow-related covered activities on covered species habitats. 
b Includes the potential for periodic removal of up to 30 acres of emergent vegetation that could provide habitat along 244 miles of drains and for 

removal of up to 10 acres of degraded marsh land cover that could provide low-value habitat for this species could be restored as wildlife habitat for 
other species over the term of the LCR MSCP. 

c ND  =  Not determined.  Acres of potentially affected habitat are not calculated.  Changes in reservoir elevations associated with implementation of 
flow-related covered activities, however, could result in the establishment of up to 62 miles of transitory Colorado River channel (when the reservoir 
pool is maintained at lower elevations) that could be occupied by humpback chub and subsequently lost when reservoir elevations rise. 

d Assumes that up to 5 acres of degraded marsh land cover that could provide low-value habitat for this species could be restored in Reaches 3 and 4 as 
wildlife habitat for other species over the term of the LCR MSCP. 

e Assumes that up to 5 acres of degraded cottonwood-willow land cover that could provide low-value habitat for this species could be restored in 
Reaches 6 and 7 as wildlife habitat for other species over the term of the LCR MSCP. 

f Includes the potential for periodic removal of up to 30 acres of emergent vegetation that could provide habitat along 244 miles of drains and for 
removal of up to 5 acres of degraded marsh land cover that could provide low-value habitat for this species could be restored as wildlife habitat for 
other species over the term of the LCR MSCP. 

g Assumes that up to 10 acres of degraded cottonwood-willow land cover that could provide low-value habitat for this species could be restored as 
wildlife habitat for other species over the term of the LCR MSCP. 

h Includes 610 acres of honey-mesquite, type IV (which provides Arizona Bell’s vireo habitat), that could be converted to agricultural uses and that are 
covered under the LCR MSCP.  Up to an additional 3,832 acres of honey-mesquite type IV that provide habitat could be removed by Federal non-
flow-related activities; however, these activities and resultant impacts are not covered under the LCR MSCP. 

i Assumes that up to 10 acres of degraded cottonwood-willow and honey-mesquite type IV land cover that could provide low-value habitat for this 
species could be restored as wildlife habitat for other species over the term of the LCR MSCP. 

j Implementation of covered activities will not result in removal of this species’ habitat but could temporarily disturb habitat or affect movement of 
individuals. 

k ND  =  Not determined.  Acres of potentially affected habitat are not calculated.  Changes in Lake Mead reservoir elevations associated with 
implementation of flow-related covered activities, however, would result in periodic loss of habitat that is exposed along the Lake Mead shoreline 
when reservoir elevations are low, and then is subsequently inundated when reservoir elevations rise. 
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removal of habitat during the breeding season could result in mortality of eggs or young.  1 
These activities are expected to result in some low level of take over the term of the LCR 2 
MSCP.  However, these activities would be conducted, to the extent practicable, when 3 
nesting adults and young birds are not present.  As described in Section 5.2.2.3 , indirect 4 
effects of ongoing non-flow-related covered activities in Reaches 2–7 could contribute to 5 
a minimal and unquantifiable level of degradation of marshes that provide habitat over 6 
the term of the LCR MSCP. 7 

The creation of Yuma clapper rail habitat through implementation of the LCR MSCP 8 
Conservation Plan is expected to result in an increase in the numbers and distribution of 9 
Yuma clapper rail in the LCR MSCP planning area.  Consequently, the number of Yuma 10 
clapper rails exposed to disturbances caused by these types of non-flow-related activities 11 
is expected to increase in future years. 12 

5.5.1.3 Effects of LCR MSCP Implementation 13 

Activities associated with creating and maintaining backwaters and marsh as habitat for 14 
covered species in Yuma clapper rail habitat may result in take of Yuma clapper rail.  15 
LCR MSCP habitat creation–related activities could result in temporary disturbance of 16 
habitat and harassment of individuals if they are present at the time activities are 17 
implemented, but these activities would avoid removing primary habitat to establish 18 
habitat for other covered species.  Up to 512 acres of existing degraded or former marsh 19 
that may provide low-value habitat could be converted to fully functioning marsh that 20 
provides high-value Yuma clapper rail habitat.  Some additional limited and low-value 21 
habitat (e.g., dry patches of herbaceous vegetation near marsh edges) could be converted 22 
to habitat to benefit other covered species; however, with implementation of the 23 
avoidance and minimization measures described in the LCR MSCP Conservation Plan, 24 
removal of these low-quality habitats is not expected to result in harm (i.e., injury or 25 
mortality of individuals) and, therefore, is not expected to result in take of Yuma clapper 26 
rail.   27 

Habitat management–related activities, such as operating equipment to remove vegetation 28 
and maintain open water in backwaters and burning decadent marsh vegetation to 29 
stimulate vegetation growth, could result in temporary loss of habitat and harassment of 30 
individuals.  To the extent practicable, these activities would be conducted when nesting 31 
adults and young birds are not present, to avoid injury or mortality.  The LCR MSCP 32 
would avoid removing habitat to establish habitat for other covered species.  The 33 
maximum extent of habitat that could be affected by habitat management activities is 34 
estimated to be 512 acres (i.e., the extent of marsh land cover to be created as habitat for 35 
associated covered species) over the term of the LCR MSCP.  The likelihood of take is 36 
expected to increase over the term of the LCR MSCP if the abundance of Yuma clapper 37 
rail increases in the LCR MSCP planning area as a result of implementing LCR MSCP 38 
conservation measures for this species.  The level of adverse effects on habitats and 39 
individuals will depend on the type and extent of LCR MSCP habitat management 40 
activities undertaken in species habitat. 41 

Implementation of the LCR MSCP Conservation Plan will create 512 acres of Yuma 42 
clapper rail habitat to replace habitat that could be lost as a result of covered activities 43 
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and will increase the amount of new habitat by 269 acres.  In addition, the LCR MSCP 1 
Conservation Plan will maintain existing important Yuma clapper rail habitat areas in the 2 
LCR MSCP planning area. 3 

5.5.2 Southwestern Willow Flycatcher 4 

Implementation of the covered activities and LCR MSCP conservation measures could 5 
affect a substantial proportion of southwestern willow flycatcher habitat throughout its 6 
present range over the term of the LCR MSCP.  The effects of covered activities and 7 
LCR MSCP conservation measures on the distribution and status of the southwestern 8 
willow flycatcher will be minimized with implementation of LCR MSCP avoidance and 9 
minimization measures and the creation of habitat to replace affected habitat.  Creation of 10 
habitat in addition to that required to replace lost habitat with implementation of the LCR 11 
MSCP Conservation Plan is expected to contribute to recovery of the southwestern 12 
willow flycatcher.  For the reasons described below, implementation of the flow-related 13 
and non-flow-related covered activities and the LCR MSCP is likely to adversely affect 14 
the southwestern willow flycatcher.  Implementation of the covered activities could 15 
impact proposed southwestern willow flycatcher critical habitat.  These impacts, 16 
however, are not expected to appreciably diminish the value of the proposed critical 17 
habitat for species conservation. 18 

5.5.2.1 Effects of Flow-Related Covered Activities 19 

Flow-related activities may result in take of southwestern willow flycatcher.  Changes in 20 
points of diversion in Reaches 3–5 will lower groundwater levels sufficiently in these 21 
reaches to reduce the extent or quality of 1,784 acres of occupied (1,643 acres) and 22 
unoccupied (141 acres) southwestern willow flycatcher habitat (see Table 5-6).  23 
Lowering groundwater elevations will affect breeding habitat primarily through the loss 24 
of moist soil surface conditions during the breeding season.  The LCR MSCP will avoid 25 
the potential effects of lowering groundwater elevations on an additional 2,135 acres of 26 
habitat at Topock Marsh by maintaining water deliveries to Topock Marsh and thereby 27 
maintaining water levels and existing conditions (see Table 5-3).  Southwestern willow 28 
flycatcher nesting habitat is assumed to be lost if the predicted reduction of groundwater 29 
elevation caused by changes in points of diversion is sufficient to result in the loss of 30 
surface water or moist soil surface conditions in nesting habitat during the breeding 31 
season. 32 
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Table 5-6.  Reduction in Extent of Southwestern Willow Flycatcher Habitat (1996–2001) 1 
by Land Cover Type (0.860-million-acre-foot flow reduction in Reach 3 and 1.574-million-2 
acre-foot flow reduction in Reaches 4 and 5) 3 

Reach 

Habitat Status 3 4 5 Total 

Occupied  168 187 1,288 1,643 

Unoccupied  12 102 27 141 

Total 180 289 1,315 1,784 
 4 

As described in Section 5.2.3.3, riparian vegetation that could provide habitat for the 5 
southwestern willow flycatcher may establish as Lake Mead reservoir elevations change 6 
over the term of the LCR MSCP at the Lake Mead delta, Virgin River delta, Muddy 7 
River delta, and the portion of the Grand Canyon influenced by Lake Mead.  However, 8 
the amount, type, quality, and longevity of this habitat depends on how much soil is 9 
exposed, the quality of the soil, when draw downs occur, and how long habitat is exposed 10 
and/or inundated.  Hydrologic modeling (see Appendix J) predicts that Lake Mead 11 
elevations will fluctuate between full level and progressively lower levels during the 50 12 
year period of analysis.  Therefore, there may be a possible benefit from the proposed 13 
action, because of fluctuations in Lake Mead, willow flycatcher habitat will develop at 14 
the Colorado, Muddy, and Virgin River deltas of Lake Mead.  Yet, it is unknown how 15 
long this habitat will persist, if it develops at all.  Reclamation has already consulted on 16 
the effects of the loss of southwestern willow flycatcher habitat within the influence of 17 
Lake Mead (U.S. Fish and Wildlife Service 1997) and provided replacement habitat to 18 
offset the periodic loss of this area.  Thus, the southwestern willow flycatcher may obtain 19 
a temporary benefit from having this habitat occasionally available. 20 

As described in Section 5.2.2.3, effects of ongoing flow-related covered activities in 21 
Reaches 3–5 could contribute to a minimal and unquantifiable level of degradation of 22 
habitat over the term of the LCR MSCP. 23 

5.5.2.2 Effects of Federal Non-Flow-Related Covered 24 
Activities 25 

Operation of equipment to implement non-flow-related covered activities (e.g., 26 
implementation of channel, desilting basin, boat ramp, gauge station, and other facility 27 
maintenance activities; implementation of marsh and riparian restoration and 28 
maintenance projects; conversion of lands to agriculture) near occupied southwestern 29 
willow flycatcher nesting territories could result in harassment of individuals.  Noise, 30 
artificial lighting, and dust may have indirect effects, well beyond the construction areas, 31 
on nesting southwestern willow flycatchers.  Effects may include displacement of nesting 32 
pairs or decreased reproductive success.  However, these activities would be conducted, 33 
to the extent practicable, when nesting adults and young birds are not present.  These 34 
activities are expected to result in some low level of take over the term of the LCR 35 
MSCP. 36 
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Up to 59 acres of southwestern willow flycatcher habitat could be removed and converted 1 
to agriculture at the Cocopah Indian Reservation in Reach 7 (see Table 5-5).  Activities 2 
associated with removal of occupied habitat during the breeding season could result in 3 
mortality of eggs or nestlings.  However, these activities would be conducted, to the 4 
extent practicable, when nesting adults and young birds are not present.  These activities 5 
are expected to result in some low level of take over the term of the LCR MSCP.  Some 6 
land cover types that are not considered to be species’ habitat, but that may support some 7 
transitory or minor level of use (e.g., dry patches of saltcedar and saltcedar-dominated 8 
land cover types) by individuals, could also be converted to agriculture.  Implementation 9 
of the avoidance and minimization measures described in the LCR MSCP Conservation 10 
Plan, however, will reduce the likelihood for incidental take of that could be associated 11 
with removal of these land cover types. 12 

As described in Section 5.2.2.3 indirect effects of ongoing non-flow-related covered 13 
activities could contribute to a minimal and unquantifiable level of habitat degradation in 14 
Reaches 2–7 over the term of the LCR MSCP. 15 

The creation of southwestern willow flycatcher habitat through implementation of the 16 
LCR MSCP Conservation Plan is expected to result in an increased number and 17 
distribution of southwestern willow flycatchers in the LCR MSCP planning area.  18 
Consequently, the number of southwestern willow flycatchers exposed to disturbances 19 
caused by non-flow-related activities is expected to increase in future years. 20 

5.5.2.3 Effects of LCR MSCP Implementation 21 

Activities associated with creating and maintaining covered species habitat may result in 22 
take of southwestern willow flycatcher.  LCR MSCP habitat creation–related activities 23 
could result in temporary disturbance of habitat and harassment of individuals if they are 24 
present at the time activities are implemented, but these activities would avoid removing 25 
primary southwestern willow flycatcher habitat to establish habitat for other covered 26 
species.  27 

Some land cover types that are not considered to be species’ habitat, but that may support 28 
some transitory or minor level of use (e.g., dry patches of saltcedar and saltcedar-29 
dominated land cover types) by individuals, could be converted to habitat to benefit other 30 
covered species.  Implementation of the avoidance and minimization measures described 31 
in the LCR MSCP Conservation Plan (see LCR MSCP HCP Chapter 5), however, will 32 
reduce the likelihood for incidental take that could be associated with removal of these 33 
land cover types. 34 

Habitat management–related activities, such as periodic removal of trees in patches of 35 
created habitat to encourage the development of multiage stands of trees and to maintain 36 
edge habitat, as well as operation of equipment to maintain roads, could result in 37 
temporary loss of habitat and harassment of individuals.  The maximum extent of habitat 38 
that could be affected by habitat management activities is estimated to be 5,940 acres 39 
(i.e., the extent of cottonwood-willow land cover to be created as habitat for associated 40 
covered species) over the term of the LCR MSCP.  The likelihood of take is expected to 41 
increase over the term of the LCR MSCP if the abundance of southwestern willow 42 
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flycatcher increases in the LCR MSCP planning area as a result of implementing LCR 1 
MSCP conservation measures for this species.  The level of adverse effects on habitats 2 
and individuals will depend on the type and extent of LCR MSCP habitat management 3 
activities that are undertaken in species habitat. 4 

Implementation of the LCR MSCP Conservation Plan will create at least 4,050 acres of 5 
southwestern willow flycatcher habitat to replace habitat that could be lost as a result of 6 
covered activities and will increase the amount of available nesting habitat by 7 
2,197 acres.  LCR MSCP–created yellow-billed cuckoo habitat that maintains wet soil 8 
conditions during the southwestern willow flycatcher breeding season could provide 9 
additional habitat for the species.  In addition, the LCR MSCP Conservation Plan will 10 
maintain baseline important southwestern willow flycatcher habitat areas in the LCR 11 
MSCP planning area. 12 

5.5.2.4 Effects on Proposed Critical Habitat 13 

On October 12, 2004, the USFWS proposed critical habitat for the southwestern willow 14 
flycatcher (69 FR §60706).  This section describes the areas proposed for critical habitat 15 
and the effects of covered activities and the LCR MSCP on proposed critical habitat.  The 16 
analysis of effects on critical habitat does not rely on USFWS’s regulatory definition of 17 
“destruction or adverse modification” of critical habitat found at 50 C.F.R. §402.02.  18 
Instead, this BA relies upon the analysis set forth in Gifford Pinchot Task Force v. U.S. 19 
Fish and Wildlife Service, F.3d (9th Circuit 2004)5 20 

Critical habitat has been proposed within Reaches 1 and 3–6.  Distinct reaches within the 21 
planning area include:  1)  Reach 1: lower Grand Canyon from Separation Canyon to 22 
Pierce Ferry, including a small portion of upper Lake Mead, a small portion of the Virgin 23 
River Delta, and a small portion of the Muddy River Delta as it enters Lake Mead; 2) 24 
Reach 3 and 4: Davis dam to Parker Dam including Lake Havasu and Topock Marsh, a 25 
portion of the Bill Williams River as it enters Lake Havasu, and Parker Dam to Upper 26 
end of the Colorado River Indian Tribe reservation; and 3) entire length of Reach 5 and a 27 
portion of Reach 6 extending to a point 3.5 miles north of the Gila/Colorado River 28 
confluence. 29 

Implementation of the covered activities and the LCR MSCP will not result in an 30 
appreciable diminishment of the value of the proposed critical habitat for conservation of 31 
the southwestern willow flycatcher for reasons listed below. 32 

The first distinct reach affected by flow related covered activities is the lower Grand 33 
Canyon from Separation Canyon to Pierce Ferry and the Virgin River.  This area supports 34 
the majority of woody riparian vegetation found within Reach 1 when reservoir 35 
elevations are below the full pool elevation of Lake Mead. 36 

Southwestern willow flycatcher breeding has been documented intermittently within the 37 
lower Grand Canyon and Pierce Ferry section of Lake Mead since 1996.  In 1997, 981 38 
acres of occupied or surveyed but unoccupied habitat were delineated within Reach 1 39 

                                                      
5 The 9th circuit indicated that the statute requires that effects on critical habitat be evaluated in light of recovery of 
the species, and not just survival of the species. 
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(see Table 4-11).  Potential willow flycatcher habitat has not been delineated in the Lake 1 
Mead delta since that time.  Recent declines in reservoir elevations have subsequently 2 
resulted in the loss of newly created habitat as a result of desiccation. 3 

The extent and composition of the riparian vegetation at any point in time is highly 4 
dependent on Lake Mead reservoir fluctuations.  Consequently, southwestern willow 5 
flycatcher habitat conditions provided by riparian vegetation that establishes within the 6 
full pool elevation of Lake Mead are directly related to Lake Mead elevations.  7 
Historically, riparian vegetation has been created, destroyed, or altered within the full 8 
pool elevation of Lake Mead intermittently, depending on external factors, including 9 
inflow from the Upper Basin.  High water levels at Lake Mead can eliminate habitat 10 
within the lake proper but may improve habitat within portions of Grand Canyon below 11 
Separation Canyon.  Conversely, low lake levels can create conditions suitable for the 12 
establishment of habitat below the full pool elevation of Lake Mead; however, habitat 13 
quality is highly variable and dependent upon many factors including timing and extent 14 
of reservoir drawdowns.  15 

The second distinct reach includes all of Reach 3 of the LCR MSCP planning area, 16 
including Topock Marsh, which is one major stronghold of the species along the LCR 17 
where breeding pairs have been located every year since 1996.  A total of 3,489 acres of 18 
occupied and surveyed but unoccupied willow flycatcher habitat has been estimated to 19 
occur in Reach 3 (see Table 4-11).  Approximately a 17 mile section of Reach 4 south of 20 
Parker Dam is also proposed for critical habitat.  Little habitat currently exists in the 21 
northern section of this reach; however, 55 acres of occupied habitat have been identified 22 
and proposed as critical habitat on CRIT lands near Parker. 23 

Flow-related covered activities are expected to affect a total of 180 acres (168 acres of 24 
occupied and 12 acres of unoccupied habitat) (see Table 5-6) of proposed critical habitat 25 
in Reach 3 and 55 acres in Reach 4, because lower groundwater levels associated with 26 
water diversions could increase the desiccation of existing habitat.  The LCR MSCP will 27 
avoid the potential effects of lowering groundwater elevations on an additional 28 
2,135 acres of habitat at Topock Marsh by maintaining water deliveries to Topock Marsh 29 
and thereby maintaining water levels and existing conditions (see Table 5-3).  Any drop 30 
in groundwater elevation under the proposed critical habitat area is assumed to result in 31 
the degradation or loss of the vegetation that characterizes the constituent elements of the 32 
proposed critical habitat (see Section 5.2.1.3). 33 

The third distinct reach proposed for critical habitat designation along the LCR is the 34 
entire length of Reach 5 and a portion of Reach 6 extending to a point 3.5 miles north of 35 
the Gila/Colorado River confluence.  No nests have been located in this area, but sites are 36 
heavily used for migration.  An estimated 1,315 acres (1,288 acres of occupied habitat 37 
and an additional 27 acres of unoccupied habitat) are expected to be affected by flow-38 
related covered activities, within Reach 5 (see Table 4-11), and an additional 97 acres of 39 
occupied and unoccupied habitat within the portion of Reach 6.  Estimated effects of 40 
flow-related covered activities on occupied and unoccupied but surveyed southwestern 41 
willow flycatcher habitat are described in Section 5.5.2.1.  Effects to the habitat within 42 
areas proposed as critical habitat include the degradation of native vegetation and loss of 43 
moist surface soil conditions as a result of the lowering of groundwater elevations, 44 
removal of habitat as a result of conversion to agriculture, and desiccation or inundation 45 
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of habitat that establishes within the full pool elevation of Lake Mead as a result of 1 
fluctuations in reservoir elevations. 2 

The proposed critical habitat designation also stresses the importance of the LCR as a 3 
migration corridor for southwestern willow flycatchers.  Lower portions of the river 4 
below Parker are heavily used during migration as shown by surveys conducted since 5 
1997.  For example, in 2003, 244 migrant willow flycatchers (all subspecies of 6 
Empidonax trailii) were detected between Parker Dam and the SIB at the south end of 7 
Reach 7 (Koronkiewicz 2004), and over 240 migrant flycatchers were observed in these 8 
same reaches in 2004 (Koronkiewicz pers. comm.). 9 

While willow flycatchers have been observed during migration in many areas within the 10 
LCR MSCP planning area, including backyards, important stopover habitat may be more 11 
restricted.  Flow-related effects are unlikely to adversely affect marginal stopover 12 
migration habitat, such as that that may be provided by upland stands of saltcedar and 13 
saltcedar-mesquite land cover types.  High value migration stopover habitat is provided 14 
by areas with the same vegetative and soil moisture characteristics that provides 15 
southwestern willow flycatcher habitat (e.g., dense woody vegetation riparian, moist 16 
surface soil conditions that produce an abundance of flying insects).  Potential effects of 17 
implementing the covered activities on these habitat areas are the same as those described 18 
in Sections 5.5.2.1, 5.5.2.2, and 5.5.2.3).  19 

The LCR MSCP includes conservation measures specific to creating and managing 20 
habitat for the southwestern willow flycatcher within the proposed critical habitat.  The 21 
created habitat will be managed to provide higher value than the affected proposed 22 
critical habitat it will replace (e.g., the habitat will be managed to provide moist soils and 23 
nesting substrate of sufficient density structure).  24 

Implementation of the LCR MSCP conservation measures would have a beneficial effect 25 
on the areas proposed for critical habitat in reaches below Davis Dam.  The LCR MSCP 26 
will create 4,050 acres of cottonwood-willow land cover that will be managed 27 
specifically to provide the constituent elements of southwestern willow flycatcher 28 
breeding and migration habitat   Preliminary data indicate that willow flycatchers can be 29 
relatively abundant during migration in restored riparian areas, especially if soil moisture 30 
conditions are adequate.  For example, flycatcher surveys indicate that migratory 31 
flycatchers are using riparian restoration sites that were initiated in 1999 (i.e.,  the Pratt 32 
Restoration site near Yuma Arizona and the Cibola Nature Trail Restoration site on 33 
Cibola NWR; Bureau of Reclamation unpublished data 2004).  Implementation of the 34 
LCR MSCP will enhance areas included in the critical habitat proposal and will not result 35 
in an appreciable diminishment of the value of the proposed critical habitat for 36 
conservation of the southwestern willow flycatcher.  37 

In conclusion, implementation of the covered activities and the LCR MSCP will not 38 
diminish capacity of the proposed critical habitat present within the LCR MSCP planning 39 
area to a level that will preclude future achievement of the southwestern willow 40 
flycatcher recovery goals (U.S. Fish and Wildlife Service 2002b).  In addition, the LCR 41 
MSCP provides for the continued adaptive implementation of the LCR MSCP 42 
conservation measures to further ensure that implementation of the covered activities will 43 
not diminish the value of critical habitat for conservation. 44 
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5.5.3 Desert Tortoise (Mojave Population) 1 

The desert tortoise occurs in arid vegetation communities, typically in association with 2 
creosote bush scrub, that are not dependent on groundwater.  Consequently, flow-related 3 
activities will not affect the desert tortoise and are, therefore, not expected to result in 4 
take or adverse modification of its designated critical habitat.  The potential effects of 5 
implementing non-flow-related covered activities and LCR MSCP conservation measures 6 
on distribution and status of the Mojave population of desert tortoise are expected to be 7 
minor, potentially affecting a small number of individuals and small patches of habitat.  8 
The LCR MSCP Conservation Plan includes conservation measures to avoid and 9 
minimize direct effects of implementing covered activities and the LCR MSCP on the 10 
desert tortoise.  For the reasons described below, implementation of the non-flow-related 11 
covered activities and the LCR MSCP is likely to adversely affect the desert tortoise. 12 

5.5.3.1 Effects of Federal Non-Flow-Related Covered 13 
Activities 14 

Proposed activities related to conversion of lands to agricultural uses may result in take of 15 
the desert tortoise.  Conversion of creosote-dominated desert scrub land cover to 16 
agricultural land in Reaches 4 and 6 would remove 192 acres of desert tortoise habitat 17 
(see Table 5-5), but would not affect designated critical habitat.  Activities associated 18 
with conversion of habitat (ground-disturbing activities) could result in injury or 19 
mortality of individuals.  These activities are expected to result in a low level of take over 20 
the term of the LCR MSCP.  Ongoing non-flow related covered activities are not 21 
expected to result in indirect effects on the desert tortoise. 22 

5.5.3.2 Effects of LCR MSCP Implementation 23 

Activities associated with establishing and managing LCR MSCP–created covered 24 
species habitat may result in take of desert tortoise.  Some or all LCR MSCP 25 
conservation areas that are established on the west side of the Colorado River in 26 
Reaches 2–6 could affect desert tortoise habitat.  It is unlikely that LCR MSCP covered 27 
species habitats would be created in desert tortoise habitat because site conditions 28 
associated with tortoise habitat would likely be unsuitable for creation of covered species 29 
habitat.  However, depending on existing infrastructure associated with conservation 30 
areas established in the desert tortoise range, the LCR MSCP may be required to 31 
construct and maintain roads, install and maintain utility lines, and construct other 32 
infrastructure in desert tortoise habitat that is necessary to establish and maintain the 33 
conservation areas.  Such activities could result in removal and disturbance of habitat.  34 
The extent of habitat likely to be affected by these activities is expected to be minimal 35 
relative to the extent of existing habitat.   36 

Injury or mortality of individual tortoises associated with implementing the LCR MSCP 37 
Conservation Plan, to the extent practicable, would be avoided.  Over the term of the 38 
LCR MSCP, however, these activities (operation of vehicles and equipment in habitat) 39 
are expected to result in some low level of take (i.e., mortality) of individuals. 40 
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Implementation of the LCR MSCP Conservation Plan will protect 230 acres of 1 
unprotected occupied desert tortoise habitat to mitigate the loss of up to 192 acres of 2 
desert tortoise habitat as a result of implementing covered activities.  The acquired habitat 3 
will be transferred to an appropriate management agency for permanent protection of 4 
habitat for the species. 5 

5.5.3.3 Effects on Critical Habitat 6 

In 1994, the USFWS proposed critical habitat for the desert tortoise.  This BA does not 7 
rely on the regulatory definition of “destruction or adverse modification” of critical 8 
habitat found at 50 C.F.R. §402.02.  The definition of “destruction or adverse 9 
modification” found in this BA relies upon the ESA and the analysis found in Gifford 10 
Pinchot Task Force v. U.S. Fish and Wildlife Service, F.3d, (9th Circuit 2004).  11 

The Mojave population of desert tortoise is present in the LCR MSCP planning area in 12 
Reaches 1–6.  Designated critical habitat for this subspecies is present in Reaches 1–4 of 13 
the planning area.  Implementation of flow-related and Federal and non-Federal non-14 
flow-related covered activities and LCR MSCP conservation measures will not affect 15 
designated critical habitat for desert tortoise.   16 

5.5.4 Bonytail 17 

Although the bonytail is known only to exist in the mainstem and connected backwaters 18 
in Reaches 2 and 3 and High Levee Pond in Reach 4, it may be reintroduced into Reaches 19 
4 and 5 in future years under the LCR MSCP or other programs. 20 

Implementation of the covered activities and LCR MSCP conservation measures would 21 
affect flows and water levels in a substantial proportion of bonytail habitat along the LCR 22 
(i.e., Reaches 3–5).  The degree to which changes in points of diversion would affect the 23 
future distribution and status of bonytail in Reaches 3–5 compared to existing conditions 24 
is uncertain.  The LCR MSCP Conservation Plan, however, includes conservation 25 
measures to replace affected bonytail habitat and stock bonytail in sufficient numbers 26 
over the term of the LCR MSCP to fully mitigate effects and contribute to recovery of the 27 
species.  For the reasons described below, implementation of the flow-related and non-28 
flow-related covered activities and the LCR MSCP is likely to adversely affect the 29 
bonytail.  Implementation of the covered activities could impact bonytail critical habitat.  30 
These impacts, however, are not expected to appreciably diminish the value of critical 31 
habitat for species conservation. 32 

5.5.4.1 Effects of Flow-Related Covered Activities 33 

Flow-related activities may result in take of bonytail.  Changes in flow in Reaches 3–5 34 
would result in the loss of 399 acres of habitat, including the designated critical habitat 35 
between the northern boundary of Havasu NWR and Lake Havasu (see Table 5-5).  36 
Although bonytail is known to exist only in the mainstem and connected backwaters of 37 
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Reaches 2 and 3 and in High Levee Pond in Reach 4, it may be reintroduced into Reaches 1 
4 and 5 in future years under the LCR MSCP or other programs.  The LCR MSCP would 2 
avoid the potential effects of lowering groundwater elevations on an additional 225 acres 3 
of bonytail habitat at Topock Marsh by maintaining water deliveries to Topock Marsh, 4 
thereby maintaining water levels and existing conditions. 5 

Ongoing operations of reservoirs for hydropower generation result in river flow 6 
fluctuations that can vary substantially over a 24-hour period and could result in 7 
stranding or desiccation of bonytail.  The potential for stranding or desiccation of 8 
bonytail to occur is governed by two primary factors.  The first factor is the site specific 9 
channel morphology, including the presence of gravel and cobble bars, side channels, or 10 
shallow backwaters within the river reach affected by the fluctuating flows.  The closer to 11 
the dam these physical channel features are located, the amount of water level fluctuation 12 
will be greater, since fluctuations attenuate downstream (see Appendix J) and water 13 
levels stabilize.  The second factor is the current distribution and abundance of bonytail 14 
in the LCR MSCP planning area.  The number of individual bonytail in the areas of 15 
greatest fluctuations is low, and most of the bonytail in the LCR do not inhabit areas 16 
subject to significant fluctuations. 17 

Implementation of future flow-related covered activities would reduce river flow.  18 
Consequently, although river operations related to hydropower generation will not 19 
change (see Section 5.2.1.3), the range of high and low flows will be lower than under 20 
existing conditions.  Changes to the water elevations below Davis Dam (Reach 3) and 21 
Parker Dam (Reach 4) are depicted in Table 5-2.  These changes differ seasonally and 22 
range between –2.09 and –0.01 feet at Davis Dam and –2.46 and –0.21 feet at parker 23 
Dam.  The pattern of fluctuations does not change, and once reduced flows are expressed, 24 
no additional changes to elevations would be expected.  The end result of these changes 25 
is not substantial related to existing conditions.  The change in the potential for stranding 26 
and desiccation, therefore, is expected to be minimal.  The level of take associated with 27 
stranding and desiccation could increase in future years with LCR MSCP stocking of up 28 
to 620,000 subadults.  The potential for take associated with stranding and desiccation 29 
would increase in Reach 4 for bonytail would develop after the species is stocked there, 30 
the overall of effect on the abundance of bonytail would be minimal because only a small 31 
proportion of bonytail present in the LCR MSCP planning area would be stocked in this 32 
reach. 33 

Implementing future flow-related covered activities would reduce river depth during the 34 
spawning period.  The lower depth could reduce potential spawning habitat area.  35 
Bonytail prefer backwaters and occupy pools and eddies away from strong currents 36 
(Pimentel and Bulkley 1983; Vanicek 1967).  Backwaters are warmer and more 37 
productive than the main river channel, potentially supporting faster growth rates.  In 38 
addition, backwaters with emergent vegetation provide cover and refuge from predators.  39 
Reduced flow, and the consequent shallower depth, could reduce rearing habitat area in 40 
the river and backwaters.   41 

Based on known entrainment of razorback suckers in water diversions (Bureau of 42 
Reclamation 1996), diversions from the LCR may entrain bonytail.  There are relatively 43 
few diversions directly from the river segment of Reach 3, although large diversions 44 
(i.e., Metropolitan and the CAWCD) are made from Lake Havasu.  The diversions from 45 
the river channel are small relative to river flow, and potential individual entrainment 46 
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losses would be small; however, any entrainment of bonytail could affect the population 1 
because of its low population numbers.  Entrainment of bonytail under implementation of 2 
flow-related covered activities will be similar to existing conditions (based on the area 3 
with measurable velocity toward the diversion intake).   4 

Despite this, the number of bonytail that could be entrained in Reach 3 is expected to 5 
increase with implementation of the LCR MSCP, which will include augmenting the 6 
existing population by stocking up to 620,000 bonytail in the LCR.  Bonytail, if 7 
introduced into Reaches 4 and 5, could be entrained in the canals and other diversions 8 
(e.g., Senator Wash Reservoir), resulting in a loss of individuals.  Canals at Headgate 9 
Rock Dam, Palo Verde Diversion Dam, and Imperial Dam divert most of their flow from 10 
the river.  Large diversions at Headgate Rock Dam and Palo Verde Diversion Dam could 11 
coincide with the planktonic larval life stage of bonytail in the summer, a period of 12 
potentially high entrainment vulnerability.  In addition, reintroduced bonytail would be 13 
affected by the day-to-day operations and environmental conditions in the river, 14 
reservoirs, and backwaters.  Eggs may be desiccated, and stranding losses could occur 15 
because daily flow variability would isolate and subsequently desiccate occupied habitat.  16 
LCR MSCP conservation measures to augment bonytail in Reach 3 and possibly stock 17 
bonytail in Reaches 4 and 5 is expected to result in take associated with entrainment. 18 

5.5.4.2 Effects of Federal Non-Flow-Related Covered 19 
Activities 20 

Non-flow-related covered activities to maintain the stable location and slope of the river 21 
channel include dredging, bank maintenance, and maintenance of levees, jetties, and 22 
training structures.  These activities may result in take of bonytail in Reaches 3–5.  23 
Bonytail is currently present only in Reaches 2 and 3, but could be reintroduced in 24 
Reaches 4 and 5 in future years.  Effects on bonytail would be temporary, generally 25 
encompassing the period of construction.  Dredging may remove potential spawning and 26 
rearing habitat associated with wash fans.  Dredging and maintenance activities would 27 
temporarily remove food organisms and cover from the dredged areas of river channel 28 
and backwaters.  Placement of riprap and the removal of shoreline vegetation could 29 
reduce channel-edge complexity, thereby reducing cover from predator species and 30 
production of invertebrates that are food for fish (Hicks et al. 1991).  Increased turbidity 31 
caused by dredging and maintenance activities could cause sedimentation of spawning 32 
and rearing habitat.  Sedimentation could suffocate eggs and larvae and reduce the 33 
production and availability of food organisms.  Contaminants accidentally discharged or 34 
suspended with disturbed sediments could adversely affect survival, growth, and 35 
reproduction.  These activities are expected to result in some low level of take over the 36 
term of the LCR MSCP.  As described in Sections 5.2.2.3, indirect effects of ongoing 37 
non-flow-related covered activities could contribute to a minimal and unquantifiable level 38 
of degradation of the river channel and backwaters that provide habitat over the term of 39 
the LCR MSCP. 40 

In addition to causing effects on habitat, dredging and maintenance of banks, levees, 41 
jetties, and training structures could cause direct mortality or cause fish to temporarily 42 
avoid using affected habitat.  Direct mortality could result from entrainment into the 43 
dredge intake or physical trauma to the organisms.  Adult and juvenile fish may move 44 
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away from affected habitat.  These activities are expected to result in a low level of take 1 
over the term of the LCR MSCP. 2 

Dredging backwaters and the areas surrounding jetties and training structures would 3 
maintain flow continuity between the backwaters and the river and maintain the 4 
backwater area and depth.  Bonytail may benefit from maintenance of backwaters 5 
because backwaters along the LCR provide habitat (Bradford et al. 1998).  Improved 6 
flow continuity in the backwaters would improve access and maintain water quality. 7 

Construction and maintenance of fish grow-out coves, fishing docks, fish attraction 8 
structures, and boat ramps in Lake Mohave would disturb and cover up the reservoir 9 
bottom.  The construction-related removal of potential spawning and rearing habitat 10 
would affect a small area and is not expected to adversely affect bonytail.  Temporary 11 
adverse effects could be associated with the increased turbidity and contaminants that are 12 
contributed by construction and maintenance activities and that could affect spawning 13 
and rearing habitat.  Sedimentation could suffocate eggs and larvae and reduce the 14 
production and availability of food organisms.  Contaminants accidentally discharged or 15 
suspended with disturbed sediments could adversely affect survival, growth, and 16 
reproduction.  These activities are expected to result in a low level of take over the term 17 
of the LCR MSCP. 18 

In addition to causing effects on habitat, construction and resulting recreational activities 19 
associated with fishing docks, artificial fish habitats, and boat ramps at Lake Mohave 20 
could cause direct mortality of fish or cause fish to temporarily avoid using affected 21 
habitat.  Direct mortality could result from physical trauma to individual fish during 22 
construction or through capture by recreational anglers.  Adult and juvenile fish may 23 
move away from affected habitat.  In addition, these artificial habitats designed for 24 
nonnative fish species may adversely affect bonytail by increasing local predator density.  25 
These activities are expected to result in a low level of take over the term of the LCR 26 
MSCP. 27 

Augmentation of the existing bonytail population through implementation of the LCR 28 
MSCP Conservation Plan is expected to result in an increase in the numbers and 29 
distribution of bonytail in the LCR MSCP planning area.  Consequently, the number of 30 
bonytail exposed to disturbances caused by non-flow-related activities is expected to 31 
increase in future years. 32 

5.5.4.3 Effects of LCR MSCP Implementation 33 

Construction-related activities associated with establishing and managing LCR MSCP–34 
created covered species habitat in Reaches 2 and 3 may result in take of bonytail.  35 
Adverse effects of habitat construction and maintenance activities on bonytail would be 36 
temporary, generally occurring during the period of construction.  Habitat creation–37 
related construction and maintenance activities may: 38 

 cause juvenile and adult fish to temporarily avoid using affected habitat; 39 
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 increase turbidity and cause sedimentation of spawning and rearing habitat, which 1 
could suffocate eggs and larvae and temporarily reduce the production and 2 
availability of food organisms; and 3 

 accidentally discharge contaminants or resuspend contaminants from disturbed 4 
sediments, which could adversely affect the survival, growth, and reproduction of 5 
bonytail. 6 

Although construction and maintenance activities could adversely affect bonytail and its 7 
habitat, the extent of habitat disturbed would be small, the disturbance would be 8 
temporary, and the effects would be minimal.  Control of competitor and predator species 9 
in created backwaters occupied by bonytail may also inadvertently capture, injure, or 10 
result in mortality of individual bonytail. 11 

Stocking bonytail to augment the existing population could introduce and spread diseases 12 
and parasites.  However, the use of modern fish culture practices that strive to minimize 13 
disease and parasite spread through enhancement of fish health, best management 14 
practices (BMPs), and other means would minimize the risk.  In addition, transporting 15 
and handling bonytail during activities supporting augmentation may result in direct 16 
mortality of individual fish. 17 

Buhl and Hamilton (1996) found that mixtures of inorganics derived from irrigation 18 
activities may have an adverse effect on larval and juvenile bonytail in the Green River.  19 
However, establishing and maintaining LCR MSCP–created habitats is not expected to 20 
increase contaminant concentrations above existing levels.  Establishing and maintaining 21 
LCR MSCP habitats is not expected to require pesticide use that could diminish habitat 22 
value for terrestrial species, so creation of habitat on agricultural lands would likely result 23 
in an overall decrease in contaminant concentrations, or in no net change for 24 
nonagricultural sites.  Runoff/return flow from habitat creation sites would be minimized 25 
to the greatest extent possible.  Therefore, contaminants associated with runoff from LCR 26 
MSCP habitats are unlikely to adversely affect bonytail. 27 

If bonytail are reintroduced into Reaches 4 and 5, the effects of LCR MSCP 28 
implementation on bonytail in these reaches would be the same as described above for 29 
Reaches 2 and 3. 30 

Implementation of the LCR MSCP conservation measures, including creation of 31 
360 acres of habitat and stocking of up to 620,000 subadult bonytail over the term of the 32 
LCR MSCP will fully mitigate effects of covered activities and help ensure that the 33 
existing abundance of the species in the LCR MSCP planning area is maintained.  34 
Stocking subadult bonytail and the attendant monitoring and research conducted for the 35 
bonytail under the LCR MSCP Conservation Plan will contribute to attainment of the 36 
recovery goals established for the species (U.S. Fish and Wildlife Service 2002c). 37 

5.5.4.4 Effects on Critical Habitat 38 

In 1994, the USFWS proposed critical habitat for the bonytail.  This BA does not rely on 39 
the regulatory definition of “destruction or adverse modification” of critical habitat found 40 
at 50 C.F.R. §402.02.  The definition of “destruction or adverse modification” found in 41 
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this BA relies upon the ESA and the analysis found in Gifford Pinchot Task Force v. U.S. 1 
Fish and Wildlife Service, F.3d, (9th Circuit 2004). 2 

Designated critical habitat for bonytail in the LCR MSCP planning area consists of: 3 

 the Colorado River from Hoover Dam to Davis Dam, including Lake Mohave up to 4 
its full-pool elevation (i.e., Reach 2); and 5 

 the Colorado River from the northern boundary of Havasu NWR to Parker Dam, 6 
including Lake Havasu up to its full-pool elevation (i.e., Reach 3). 7 

Implementation of flow-related covered activities would not affect environmental 8 
conditions in Reach 2, including Lake Mohave.  Therefore, critical habitat in Reach 2 9 
would not be affected.  Flow-related covered activities would affect environmental 10 
conditions in Reach 3, by changing river flow in the segment upstream of Lake Havasu 11 
and changing diversion in Lake Havasu, and would result in the loss of 77 acres of 12 
habitat.  Implementation of non-flow-related activities and LCR MSCP conservation 13 
measures could also affect environmental conditions in Reaches 2 and 3, but is not 14 
expected to result in the loss of habitat. 15 

Effects on critical habitat for the bonytail are confined to Reach 3 from the upper end of 16 
Lake Havasu to the upper end of Havasu NWR.  Lake Havasu operations are not 17 
expected to change with the implementation of the covered activities.  Implementation of 18 
covered activities would reduce river depth during the spawning period.  The reduced 19 
depth could reduce potential spawning habitat area and associated backwaters.  Bonytail 20 
prefer backwaters and occupy pools and eddies away from strong currents (Pimentel and 21 
Bulkley 1983; Vanicek 1967).  Backwaters are warmer and more productive than the 22 
main river channel, potentially supporting faster growth rates.  In addition, backwaters 23 
with emergent vegetation provide cover and potential refuges from predators.  Reduced 24 
flow, and subsequent shallower depth, could reduce rearing habitat area in the river and 25 
backwaters.  Reduced flow may also increase stranding losses where daily flow 26 
variability isolates and subsequently desiccates occupied habitat.  Increasing stranding 27 
relative to the existing conditions depends on site-specific channel morphology and the 28 
relationship of reduced depth in association with ongoing daily flow fluctuation.  29 
Although the flow-related covered activities may have impacts on bonytail critical 30 
habitat, the factor limiting the abundance of bonytail and other LCR native fish species is 31 
competition from non-native fish species.  Effects on bonytail critical habitat and 32 
predation are not expected to increase the threat from competition from non-native fish 33 
species.  The possibility, therefore, of impacts on critical habitat resulting from the 34 
covered activities is not expected to appreciably diminish the value of critical habitat for 35 
species’ conservation, affect the survival of the species, nor appreciably diminish the 36 
value of critical habitat for survival of the species.  For the following reasons, there is not 37 
an appreciable diminishment of the value of critical habitat for bonytail conservation.   38 

1. The LCR MSCP includes conservation measures specific to constructing or 39 
managing critical habitat for the bonytail within its designated critical habitat.  The 40 
created habitat within designated critical habitat will be managed to provide higher 41 
value for the bonytail than the affected critical habitat it will replace (e.g., the habitat 42 
will be maintained free of nonnative competitors/predator fishes to the greatest extent 43 
practicable). 44 
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2. The implementation of the covered activities and the conservation measures will not 1 
diminish capacity of bonytail critical habitat present within the LCR MSCP planning 2 
area to a level that will preclude future achievement of the razorback sucker recovery 3 
goals (U.S. Fish and Wildlife Service 2002c). 4 

In addition, the LCR MSCP provides for the continued adaptive management of 5 
conservation measures to ensure that implementation of the covered activities will not 6 
diminish the value of critical habitat for conservation. 7 

Based on the understanding that the definition of adverse modification found at 50 C.F.R. 8 
§402.02 has been found to not comport with the ESA, this BA does not consider 9 
“survival” in the context of “survival and recovery”.  The survival of bonytail, however, 10 
will not be compromised by the possible effects on critical habitat resulting from Federal 11 
covered activities because:  1) the stocking of bonytail under the LCR MSCP will 12 
maintain and increase the abundance of bonytail; 2) the construction and management of 13 
backwaters within designated critical habitat to provide high value bonytail habitat will 14 
replace the value of affected habitat; and 3) the development of successful bonytail 15 
rearing methodology will ensure the availability of bonytail for re-introduction by 16 
ongoing and future programs. 17 

5.5.5 Humpback Chub 18 

Based on efforts to recover humpback chub in the Colorado River upstream of Lake 19 
Mead, humpback chub may occur in up to an estimated 62 miles of the Colorado River, 20 
in transitory river segments that could form within the full-pool elevation of Lake Mead 21 
when reservoir elevations are lowered to 950 feet msl.  The potential effects of 22 
implementing flow-related covered activities and LCR MSCP conservation measures on 23 
the distribution and status of humpback chub are expected to be minor.  These covered 24 
activities and conservation measures could affect a relatively small number of individuals 25 
that may periodically move into and use transitory river segments when they are present 26 
in Lake Mead.  Critical habitat has been designated, but none is located in the LCR 27 
MSCP planning area; therefore, designated critical habitat will not be affected by covered 28 
activities and LCR MSCP implementation. 29 

Federal non-flow-related covered activities and LCR MSCP implementation are not 30 
expected to result in take of humpback chub.  For the reasons described below, 31 
implementation of the flow-related covered activities is likely to adversely affect 32 
humpback chub.  33 

5.5.5.1 Effects of Flow-Related Covered Activities 34 

Implementation of flow-related covered activities may result in take of humpback chub.  35 
flow-related covered activities that change reservoir elevations could cause up to 62 miles 36 
of transitory Colorado River channel to form if the reservoir pool is maintained at lower 37 
elevations.  Such transitory river segments could be occupied by humpback chub.  These 38 
segments would be lost when the reservoir pool elevation is raised.  Over the term of the 39 
LCR MSCP, reservoir operations are expected to result in some low level of take. 40 
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5.5.6 Razorback Sucker 1 

Implementation of the covered activities and LCR MSCP conservation measures could 2 
affect razorback sucker habitat in Lake Mead and a substantial proportion of habitat 3 
along the LCR (i.e., Reaches 3–5).  The degree to which changes in points of diversion 4 
would affect the future distribution and status of razorback sucker in Reaches 3–5 5 
compared to existing conditions is uncertain.  The LCR MSCP Conservation Plan, 6 
however, includes conservation measures to replace affected razorback sucker habitat and 7 
stock razorback sucker over the term of the LCR MSCP in numbers sufficient to fully 8 
mitigate effects and contribute to the recovery of the species.  For the reasons described 9 
below, implementation of the flow-related and non-flow-related covered activities, and 10 
the LCR MSCP is likely to adversely affect the razorback sucker.  Implementation of the 11 
covered activities could impact razorback sucker critical habitat.  These impacts, 12 
however, are not expected to appreciably diminish the value of critical habitat for 13 
species conservation.  14 

5.5.6.1 Effects of Flow-Related Covered Activities 15 

Flow-related activities may result in take of razorback sucker.  Flow-related covered 16 
activities that change flow in Reaches 3–5 would result in the loss of 399 acres of habitat, 17 
including designated critical habitat (see Table 5-5).  The LCR MSCP would avoid the 18 
potential effects of lowering groundwater elevations on an additional 225 acres of created 19 
razorback habitat at Topock Marsh by maintaining water deliveries to Topock Marsh, 20 
thereby maintaining water levels and existing conditions. 21 

The spawning habitat for razorback sucker in Lake Mead may be affected by changes in 22 
reservoir operations (see Appendix M).  The known spawning elevations that may be 23 
important for razorback sucker are between 1,120 and 1,150 feet msl in Lake Mead.  24 
Current information shows that during the spawning seasons of 1997–2001, razorback 25 
sucker spawned at or near the cliff spawning site at the back of Echo Bay.  This site was 26 
dry in 2002 and spawning occurred in a different area along the south shore of Echo Bay.  27 
During the 2003 spawning season, the 2002 spawning site was dry.  However, razorback 28 
sucker apparently spawned along the same shore just east of the 2002 spawning site on a 29 
gravelly point submerged in 2–5 feet of water.  In 2004 larval concentrations and habitat 30 
use of a telemetered fish indicated the Echo Bay population spawned approximately 250 31 
meters east of the 2003 site (Welker and Holden 2004).  These changes in spawning 32 
location indicates that razorback suckers would successfully move their spawning 33 
location to progressively lower elevations, where suitable spawning substrate is present, 34 
as the lake recedes.  With the exception of sediment accumulation from Las Vegas Wash, 35 
recent investigations (Twichell and Rudin 1999) indicate that it is unlikely that sediment 36 
accumulation over available spawning substrate in the remainder of Lake Mead will 37 
affect spawning habitat area.  The encroachment of sediment on spawning habitat from 38 
Las Vegas Wash, however, is not only a function of lowering lake levels, but is likely 39 
also related to high rainfall events and growing wastewater discharge as a result of 40 
growth in the Las Vegas area.  Changes in Lake Mead reservoir operations are therefore 41 
expected to result in some low level of take over the term of the LCR MSCP. 42 
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Razorback suckers require clean gravel in shallow areas of quiet water for spawning from 1 
January through April/May (Langhorst and Marsh 1986).  Implementing future flow-2 
related covered activities would reduce river depth during the spawning period.  The 3 
reduced depth could reduce potential spawning habitat area.  Connected backwaters and 4 
low-velocity channel types, such as pool edges and side channels, provide rearing habitat 5 
for larval and juvenile razorback sucker.  Stocked razorback show a preference for 6 
backwaters over the main channel habitats (Gurtin and Bradford 2000).  Backwaters are 7 
warmer and more productive than the main river channel, potentially supporting faster 8 
growth rates.  In addition, backwaters with emergent vegetation provide cover and refuge 9 
from predators.  Reduced flow, and the resulting shallower depth, could reduce rearing 10 
habitat area in the river and backwaters. 11 

Ongoing operations of reservoirs for hydropower generation result in river flow 12 
fluctuations that can vary substantially over a 24-hour period and could result in 13 
stranding or desiccation of razorback sucker.  The potential for stranding or desiccation 14 
of razorback sucker to occur is governed by two primary factors.  The first factor is the 15 
site specific channel morphology, including the presence of gravel and cobble bars, side 16 
channels, or shallow backwaters within the river reach affected by the fluctuating flows.  17 
The closer to the dam these physical channel features are located, the amount of water 18 
level fluctuation will be greater, since fluctuations attenuate downstream (see Appendix 19 
J) and water levels stabilize.  The second factor is the current distribution and abundance 20 
of razorback sucker in the LCR MSCP planning area.  The number of individual 21 
razorback sucker in the areas of greatest fluctuations is low, and most of the razorback 22 
sucker in the LCR do not inhabit areas subject to significant fluctuations.  23 
Implementation of future flow-related covered activities would reduce river flow.  24 
Consequently, although river operations related to hydropower generation will not 25 
change (see Section 5.2.1.3), the range of high and low flows will be lower than under 26 
existing conditions.  Changes to the water elevations below Davis Dam (Reach 3) and 27 
Parker Dam (Reach 4) are depicted in Table 5-2.  These changes differ seasonally and 28 
range between –2.09 and –0.01 feet at Davis Dam and –2.46 and –0.21 feet at parker 29 
Dam.  The pattern of fluctuations does not change, and once reduced flows are expressed, 30 
no additional changes to elevations would be expected.  The end result of these changes 31 
is not substantial related to existing conditions.  The change in the potential for stranding 32 
and desiccation, therefore, is expected to be minimal.  The level of take associated with 33 
stranding and desiccation could increase in future years with LCR MSCP stocking of up 34 
to 660,000 subadults. 35 

Diversions from the LCR may entrain razorback sucker.  Razorback suckers have been 36 
observed in the CRIT canal system (Bureau of Reclamation 1996).  Razorback suckers 37 
have been entrained in and captured with the CAP canal (Bureau of Reclamation 1996).  38 
Razorback suckers have also been observed in Senator Wash Reservoir, which may 39 
indicate that they were entrained with water diverted from the LCR.  Alternatively, 40 
razorback suckers observed in the reservoir may have been surviving fish from those 41 
stocked in the reservoir by CDFG between 1987 and 1990.  There are relatively few 42 
diversions directly from the river in Reach 3, although large diversions are made from 43 
Lake Havasu.  Entrainment of razorback sucker with changes in points of diversion 44 
would be similar to existing conditions.   45 

In Reach 4, canals at Headgate Rock Dam and Palo Verde Diversion Dam divert a 46 
substantial proportion of flow from the river.  The increased proportion of river flow 47 
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diverted could increase entrainment losses of razorback sucker.  The level of entrainment 1 
of razorback suckers in Reach 5 is not expected to increase because nearly all of the river 2 
flow in this reach is diverted into canals and power generation facilities at Imperial Dam, 3 
and diversions to Senator Wash Reservoir will not change.   4 

The number of razorback suckers that could be entrained is expected to increase with 5 
implementation of the LCR MSCP Conservation Plan, which will include augmenting the 6 
existing population by stocking up to 660,000 razorback suckers in the LCR.  7 
Implementation of LCR MSCP conservation measures to augment the existing population 8 
is expected to result in a low level of take associated with entrainment. 9 

5.5.6.2 Effects of Federal Non-Flow-Related Covered 10 
Activities 11 

Non-flow-related covered activities to maintain the stable location and slope of the river 12 
channel include dredging, bank maintenance, and maintenance of levees, jetties, and 13 
training structures.  These activities could result in take of razorback sucker in Reaches 14 
3–5.  Effects on razorback sucker would be temporary, generally encompassing the 15 
period of construction.  Dredging may remove potential spawning and rearing habitat 16 
associated with wash fans.  Dredging and maintenance activities would temporarily 17 
remove food organisms and cover from the dredged areas of the river channel and 18 
backwaters.  Placement of riprap and the removal of shoreline vegetation could reduce 19 
channel-edge complexity, reducing cover from predator species and production of 20 
invertebrates that are food for fish (Hicks et al. 1991).  Increased turbidity caused by 21 
dredging and maintenance activities could result in sedimentation of spawning and 22 
rearing habitat.  Sedimentation could suffocate eggs and larvae and reduce the production 23 
and availability of food organisms.  Contaminants accidentally discharged or suspended 24 
with disturbed sediments could adversely affect survival, growth, and reproduction.  25 
These activities are expected to result in some low level of take over the term of the LCR 26 
MSCP.  As described in Section 5.2.2.3, indirect effects of ongoing non-flow-related 27 
covered activities could contribute to a minimal and unquantifiable level of degradation 28 
of the river channel and backwaters that provide habitat as a result of the potential for 29 
further degradation from baseline conditions of the geomorphic processes that contribute 30 
to the maintenance and regeneration of habitat over the term of the LCR MSCP. 31 

In addition to causing effects on habitat, dredging and maintenance of banks, levees, 32 
jetties, and training structures could cause direct mortality or cause fish to temporarily 33 
avoid using affected habitat.  Direct mortality could result from entrainment into the 34 
dredge intake or physical trauma to the organisms.  Adult and juvenile fish may move 35 
away from affected habitat.  These activities are expected to result a low level of take 36 
over the term of the LCR MSCP. 37 

Dredging the areas surrounding jetties and training structures, as well as dredging 38 
backwaters, would maintain flow continuity between the backwaters and the river and 39 
maintain the backwater area and depth.  Razorback sucker may benefit from maintenance 40 
of backwaters because backwaters along the LCR provide habitat (Bradford et al. 1998).  41 
Improved flow continuity in the backwaters would improve access and maintain water 42 
quality. 43 
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Construction and maintenance of fish grow-out coves, fishing docks, fish attraction 1 
structures, and boat ramps in Lake Mead and Lake Mohave would disturb and cover up 2 
the reservoir bottom.  The removal of potential spawning and rearing habitat associated 3 
with construction would affect a small area and is not expected to adversely affect 4 
razorback sucker.  Increased turbidity and contaminants contributed by construction and 5 
maintenance activities could cause temporary adverse effects by affecting spawning and 6 
rearing habitat.  Sedimentation could suffocate eggs and larvae and reduce the production 7 
and availability of food organisms.  Contaminants accidentally discharged or suspended 8 
with disturbed sediments could adversely affect survival, growth, and reproduction.  9 
These activities are expected to result in a low level of take over the term of the LCR 10 
MSCP. 11 

In addition to effects on habitat, construction and resulting recreational activities 12 
associated with fishing docks, aritificial fish habitats, and boat ramps at Lake Mead and 13 
Lake Mohave could cause direct mortality or cause fish to temporarily avoid using 14 
affected habitat.  Direct mortality could result from physical trauma to individual fish 15 
during construction or through capture by recreational anglers.  Adult and juvenile fish 16 
may move away from affected habitat.  In addition, these artificial habitats designed for 17 
nonnative fish species may adversely affect razorback sucker by increasing local predator 18 
density.  These activities are expected to result in a low level of take over the term of the 19 
LCR MSCP. 20 

Augmentation of the existing razorback sucker population through implementation of the 21 
LCR MSCP Conservation Plan is expected to result in an increase in the numbers and 22 
distribution of razorback sucker in the LCR MSCP planning area.  Consequently, the 23 
number of razorback suckers exposed to disturbances caused by non-flow-related 24 
activities is expected to increase in future years. 25 

5.5.6.3 Effects of LCR MSCP Implementation 26 

Construction-related activities associated with establishing and managing LCR MSCP–27 
created covered species habitat in Reaches 1–5 may result in take of razorback sucker.  28 
Adverse effects of habitat construction and maintenance activities on razorback sucker 29 
would be temporary, generally occurring during the period of construction.  Habitat 30 
creation–related construction and maintenance activities may: 31 

 cause juvenile and adult fish to temporarily avoid using affected habitat; 32 

 disturb substrate and cause sedimentation of spawning and rearing habitat, which 33 
could suffocate eggs and larvae and temporarily reduce the local production and 34 
availability of food organisms; and 35 

 accidentally discharge contaminants or resuspend contaminants from disturbed 36 
sediments, which could adversely affect the survival, growth, and reproduction of 37 
razorback sucker. 38 

Although construction and maintenance activities could adversely affect the razorback 39 
sucker and its habitat, the extent of habitat disturbed would be small, the disturbance 40 
would be temporary, and the effects would be minimal.  Control of competitor and 41 
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predator species in created backwaters occupied by razorback suckers may also 1 
inadvertently capture, injure, or result in mortality of individual razorback sucker. 2 

Stocking razorback suckers to augment the existing population could introduce and 3 
spread diseases and parasites and could adversely affect the genetic and ecological 4 
distinctiveness of the existing razorback sucker population.  However, the use of modern 5 
fish culture practices that strive to minimize disease and parasite spread by enhancing 6 
fish health, implementing best management practices, and using other means would 7 
minimize the risk.  Genetic monitoring and management would also be incorporated.   8 

The transport and handling of razorback sucker during activities supporting augmentation 9 
may result in direct mortality of individual fish.  Stocking bonytail to augment the 10 
existing bonytail population could also adversely affect the razorback sucker population 11 
through competition and predation. 12 

Buhl and Hamilton (1996) found that mixtures of inorganics derived from irrigation 13 
activities may have an adverse effect on larval and juvenile razorback suckers in the 14 
Green River.  However, establishing and maintaining LCR MSCP–created habitats is not 15 
expected to increase contaminant concentrations above existing levels.  Establishing and 16 
maintaining LCR MSCP habitats is not expected to require pesticide use that could 17 
diminish habitat value for terrestrial species, so creation of habitat on agricultural lands 18 
would likely result in an overall decrease in contaminant concentrations, or in no net 19 
change for nonagricultural sites.  Runoff/return flow from habitat creation sites would be 20 
minimized to the greatest extent possible.  Therefore, contaminants associated with 21 
runoff from LCR MSCP habitats are unlikely to adversely affect razorback sucker. 22 

Implementation of the LCR MSCP conservation measures, including creation of 23 
360 acres of habitat and stocking of up to 660,000 subadult razorback sucker will fully 24 
mitigate effects of covered activities and help ensure that the existing abundance of the 25 
species in the LCR MSCP planning area is maintained.  Stocking subadult razorback 26 
sucker and the attendant monitoring and research conducted for the razorback sucker 27 
under the LCR MSCP Conservation Plan will contribute to attainment of the recovery 28 
goals established for the species (U.S. Fish and Wildlife Service 2002e). 29 

5.5.6.4 Effects on Critical Habitat 30 

In 1994, the USFWS proposed critical habitat for the razorback sucker.  This BA does 31 
not rely on the regulatory definition of “destruction or adverse modification” of critical 32 
habitat found at 50 C.F.R. §402.02.  The definition of “destruction or adverse 33 
modification” found in this BA relies upon the ESA and the analysis found in Gifford 34 
Pinchot Task Force v. U.S. Fish and Wildlife Service (9th Circuit 2004). 35 

Designated critical habitat for razorback sucker in the LCR MSCP planning area consists 36 
of: 37 

 Lake Mead up to its full-pool elevation (i.e., Reach 1); 38 

 the Colorado River and its 100-year floodplain from Hoover Dam to Davis Dam, 39 
including Lake Mohave up to its full-pool elevation (i.e., Reach 2); and 40 
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 the Colorado River and its 100-year floodplain from Parker Dam to Imperial Dam, 1 
including Imperial Reservoir to the full-pool elevation or 100-year floodplain, 2 
whichever is greater (i.e., Reaches 4 and 5). 3 

Implementation of flow-related covered activities would affect environmental conditions 4 
in Reach 1.  Reductions in Lake Mead lake levels with the implementation of flow-5 
related covered activities may result in impacts on critical habitat.  Implementation of 6 
flow-related covered activities would not affect environmental conditions in Reach 2, 7 
including Lake Mohave.  Therefore, critical habitat in Reach 2 would not be affected.  8 
Flow-related covered activities would affect environmental conditions in Reaches 4 and 9 
5, by changing river flow and the proportion of flow diverted, and would result in the loss 10 
of 214 acres of habitat.  Implementation of non-flow-related activities and LCR MSCP 11 
conservation measures could affect environmental conditions in Reaches 1, 2, 4, and 5, 12 
but are not expected to result in the loss of habitat. 13 

The spawning habitat for razorback sucker in Lake Mead may be affected with changes 14 
in reservoir operations (see Appendix M).  The known spawning elevations that may be 15 
important for the razorback sucker occur between 1,120 and 1,150 feet msl in Lake 16 
Mead.  Current information shows at Echo Bay, during the spawning seasons of 1997–17 
2001, razorback sucker spawned at or near the cliff spawning site at the back of the bay.  18 
This site was dry in 2002 and spawning occurred in a different area along the south shore 19 
of Echo Bay.  During the 2003 spawning season, the 2002 spawning site was dry: 20 
however, razorback sucker apparently spawned along the same shore just east of the 2002 21 
spawning site on a gravelly point submerged in 2–5 feet of water (BIO-WEST 2003).  22 
These changes in spawning location indicate the razorback sucker will successfully move 23 
their spawning location into progressively lower elevations where suitable spawning 24 
substrate is present as the lake recedes.  Findings of recent investigations have 25 
determined that it is unlikely that sediment accumulation over available spawning 26 
substrate will affect spawning habitat area (see Appendix M). 27 

Adverse effects on razorback sucker critical habitat that may occur in the riverine reaches 28 
of the LCR would result from stranding and desiccation from daily water delivery 29 
operations and the gradual lowering of water surface elevations in the main channel and 30 
backwaters.  Implementation of future flow related covered activities would reduce river 31 
depth during the spawning period.  The reduced depth could reduce potential spawning 32 
habitat area.  Connected backwaters and low-velocity channel types, such as pool edges 33 
and side channels, provide rearing habitat for larval and juvenile razorback sucker.  34 
Stocked razorback suckers show a preference for backwaters over the main channel 35 
habitats (Gurtin and Bradford 2000).  Backwaters are warmer and more productive than 36 
the main river channel, potentially supporting faster growth rates.  In addition, 37 
backwaters with emergent vegetation provide cover and potential refuges from predators.  38 
Reduced flow, and subsequent shallower depth, could reduce rearing habitat are in the 39 
river and backwaters.  Reduced flow may also increase the incidence of stranding where 40 
daily flow variability isolates and subsequently desiccates habitat.  Increased stranding 41 
relative to the existing conditions depends on site-specific channel morphology and the 42 
relationship with reduced depth in association with ongoing daily flow fluctuation. 43 

The factor limiting the abundance of razorback sucker and other LCR native fish species 44 
is competition and predation from non-native fish species.  If impacts on razorback 45 
sucker critical habitat results from implementation of Federal covered activities, it is not 46 
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expected to increase the threat from competition from non-native fish species.  The 1 
possibility, therefore, of impacts on critical habitat resulting from the covered activities is 2 
not expected to appreciably diminish the value of critical habitat for species’ 3 
conservation, affect the survival of the species, nor appreciably diminish the value of 4 
critical habitat for survival of the species.  For the following reasons, there is not an 5 
appreciable diminishment of the value of critical habitat for razorback sucker 6 
conservation: 7 

1. The LCR MSCP includes conservation measures specific to constructing or 8 
managing critical habitat for the razorback sucker within its designated critical 9 
habitat.  The created habitat within designated critical habitat will be managed to 10 
provide higher value for the razorback sucker than the affected critical habitat it will 11 
replace (e.g., the habitat will be maintained free of nonnative competitors/predator 12 
fishes to the greatest extent practicable).  13 

2. The implementation of the covered activities and the conservation measures will not 14 
diminish capacity of razorback sucker critical habitat present within the LCR MSCP 15 
planning area to a level that will preclude future achievement of the razorback sucker 16 
recovery goals (U.S. Fish and Wildlife Service 2002e). 17 

In addition, the LCR MSCP provides for the continued adaptive management of 18 
conservation measures to ensure that implementation of the covered activities will not 19 
diminish the value of critical habitat for conservation. 20 

Based on the understanding that the definition of adverse modification found at 50 C.F.R. 21 
§402.02 has been found to not comport with the ESA, this BA does not consider 22 
“survival” in the context of “survival and recovery”.  The survival of razorback sucker, 23 
however, will not be compromised by the possible effects on critical habitat resulting 24 
from Federal covered activities, because:  1) ongoing programs conducted by the Lake 25 
Mohave Native Fish Work Group which are incorporated within the LCR MSCP will 26 
ensure a strong diverse genetic source to ensure survival of razorback sucker into the 27 
future; 2) the stocking of razorback sucker under the LCR MSCP will maintain and 28 
increase the abundance of razorback sucker; 3) the construction and management of 29 
backwaters within designated critical habitat to provide high value razorback sucker 30 
habitat will replace the value of affected habitat; and 4) the development of successful 31 
razorback sucker rearing methodology will ensure the availability of razorback suckers 32 
for re-introduction by ongoing and future programs. 33 

5.5.7 Western Red Bat 34 

The potential effects of implementing covered activities and LCR MSCP conservation 35 
measures on the rangewide distribution and status of the western red bat are expected to 36 
be minor, affecting a relatively small number of individuals and proportion of its roosting 37 
habitat throughout its range over the term of the LCR MSCP.  The LCR MSCP 38 
Conservation Plan includes conservation measures to avoid and minimize direct effects 39 
of implementing covered activities and the LCR MSCP on the western red bat, and the 40 
potential effects of habitat loss are expected to be minimized with the creation of 41 
replacement habitat.  For the reasons described below, implementation of the flow-related 42 
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and non-flow-related covered activities, and the LCR MSCP is likely to adversely affect 1 
the western red bat. 2 

5.5.7.1 Effects of Flow-Related Covered Activities 3 

Flow-related activities may result in take of western red bat in Reaches 3–5.  Changes in 4 
points of diversion in Reaches 3–5 will reduce groundwater sufficiently in these reaches 5 
to reduce the extent or quality of 161 acres of cottonwood-willow land cover types I and 6 
II that provide western red bat habitat (see Table 5-5).  Lowering of groundwater 7 
elevations could reduce the production and abundance of insect prey by changing the 8 
extent, frequency, and duration that surface water or moist soil surface conditions are 9 
present in patches of riparian land cover.  There is currently insufficient information to 10 
determine whether reduction in groundwater levels would reduce the abundance of insect 11 
prey species enough to affect western red bat.  For purposes of this assessment, it is 12 
assumed that there would be a low level of take associated with effects on prey species 13 
over the term of the LCR MSCP. 14 

As described in Section 5.2.3.3, cottonwoods and willows that could provide roosting 15 
habitat for the western red bat may establish as Lake Mead reservoir elevations decline 16 
over the term of the LCR MSCP at the Lake Mead delta, Virgin River delta, Muddy 17 
River delta, and the portion of the Grand Canyon influenced by Lake Mead.  18 
Cottonwoods and willow that provide roosting habitat would not likely establish except 19 
when the timing of when suitable substrates are wetted by changes in reservoir elevations 20 
coincides with the timing of cottonwood and willow seed dispersal.  Western red bat 21 
roosting habitat is not currently present within the full pool elevation of Lake Mead and 22 
implementation of the covered activities will not result in immediate take of western red 23 
bat.  Cottonwoods and willows could establish under favorable reservoir conditions in the 24 
future and could be lost when reservoir elevations subsequently decline or rise 25 
sufficiently to respectively desiccate or inundate the habitat.  The frequency, extent, and 26 
value of habitat and attendant species benefits that could be periodically created and 27 
subsequently lost as a result of changes in reservoir elevations over the term of the LCR 28 
MSCP cannot be predicted based on the available information.  The periodic loss of this 29 
ephemeral roosting habitat, however, could result in a low level of take of western red bat 30 
over the term of the LCR MSCP.   31 

As described in Section 5.2.2.3, effects of ongoing flow-related covered activities could 32 
contribute to a minimal and unquantifiable level of degradation of cottonwood-willow 33 
land cover types that provide habitat over the term of the LCR MSCP. 34 

5.5.7.2 Effects of Federal Non-Flow-Related Covered 35 
Activities 36 

Conversion of lands to agricultural uses and operation of equipment to implement non-37 
flow-related covered activities (e.g., implementation of channel, desilting basin, boat 38 
ramp, gage station, and other facility maintenance activities; implementation of marsh 39 
and riparian restoration and maintenance projects; conversion of lands to agriculture) 40 
could result in take of western red bat.  Converting lands to agricultural uses could result 41 
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in the loss of 604 acres of roosting habitat (see Table 5-5).  Disturbances associated with 1 
implementing other non-flow-related covered activities (e.g., operation of equipment) 2 
could result in the direct removal of trees that provide roosting habitat and in harassment 3 
of individuals if these activities are undertaken near roosts.  These activities could result 4 
in a low level of take over the term of the LCR MSCP.  Some land cover types that are 5 
not considered to be species’ habitat, but that may support some transitory or minor level 6 
of use (e.g., saltcedar and saltcedar-dominated land cover types) by individuals, could 7 
also be converted to agriculture.  Implementation of the avoidance and minimization 8 
measures described in the LCR MSCP Conservation Plan, however, will reduce the 9 
likelihood for incidental take of that could be associated with removal of these land cover 10 
types. 11 

As described in Section 5.2.2.3, indirect effects of ongoing non-flow-related covered 12 
activities could contribute to a minimal and unquantifiable level of degradation of 13 
cottonwood-willow land cover types that provide habitat over the term of the LCR 14 
MSCP. 15 

5.5.7.3 Effects of LCR MSCP Implementation 16 

Activities associated with creating and maintaining covered species habitat may result in 17 
take of western red bat.  To the extent practicable, habitat creation–related activities 18 
would avoid removing cottonwoods, willows, and honey mesquite that could serve as 19 
roosts.  Some land cover types that are not considered to be species’ habitat, but that may 20 
support some transitory or minor level of use (e.g., saltcedar and saltcedar-dominated 21 
land cover types) by individuals, could be converted to habitat to benefit other covered 22 
species.  Implementation of the avoidance and minimization measures described in the 23 
LCR MSCP Conservation Plan (see LCR MSCP HCP Chapter 5), however, will reduce 24 
the likelihood for incidental take that could be associated with removal of these land 25 
cover types. 26 

The maximum extent of habitat that could be affected by habitat management activities is 27 
estimated to be 7,260 acres (i.e., the extent of cottonwood-willow and honey mesquite 28 
land cover to be created as habitat for associated covered species) over the term of the 29 
LCR MSCP.  Disturbances associated with creating covered species habitat (e.g., 30 
operation of equipment) and ongoing maintenance of created habitats and conservation 31 
area infrastructure could result in harassment of individuals if these activities are 32 
undertaken near roosts. 33 

Implementation of the LCR MSCP Conservation Plan will create at least 765 acres of 34 
western red bat roosting habitat to replace habitat that could be lost as a result of covered 35 
activities. 36 

5.5.8 Western Yellow Bat 37 

The potential effects of implementing covered activities and LCR MSCP conservation 38 
measures on the rangewide distribution and status of the western yellow bat are expected 39 
to be minor, affecting a relatively small number of individuals and proportion of its 40 
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roosting habitat throughout its range over the term of the LCR MSCP.  The LCR MSCP 1 
Conservation Plan includes conservation measures to avoid and minimize direct effects 2 
of implementing covered activities and the LCR MSCP on the western yellow bat, and 3 
the potential effects of habitat loss are expected to be minimized with the creation of 4 
replacement habitat.  For the reasons described below, implementation of the flow-related 5 
and non-flow-related covered activities, and the LCR MSCP is likely to adversely affect 6 
the western yellow bat. 7 

5.5.8.1 Effects of Flow-Related Covered Activities 8 

Flow-related activities may result in take of western yellow bat in Reaches 3–5.  Changes 9 
in points of diversion in Reaches 3–5 would reduce groundwater sufficiently in these 10 
reaches to reduce the extent or quality of 161 acres of cottonwood-willow land cover 11 
types I and II that provide western yellow bat habitat (see Table 5-5).  Lowering of 12 
groundwater elevations could affect the production of insect prey by changing the extent, 13 
frequency, and duration that surface water or moist soil surface conditions are present in 14 
patches of riparian land cover.  There is currently insufficient information to determine 15 
whether reduction in groundwater levels would reduce the abundance of insect prey 16 
species enough to affect western yellow bat.  For purposes of this assessment, it is 17 
assumed that there would be a low level of take associated with effects on prey species 18 
over the term of the LCR MSCP. 19 

As described in Section 5.2.3.3, cottonwoods and willows that could provide roosting 20 
habitat for the western yellow bat may establish as Lake Mead reservoir elevations 21 
decline over the term of the LCR MSCP at the Lake Mead delta, Virgin River delta, 22 
Muddy River delta, and the portion of the Grand Canyon influenced by Lake Mead.  23 
Cottonwoods and willow that provide roosting habitat would not likely establish except 24 
when the timing of when suitable substrates are wetted by changes in reservoir elevations 25 
coincides with the timing of cottonwood and willow seed dispersal.  Western yellow bat 26 
roosting habitat is not currently present within the full pool elevation of Lake Mead and 27 
implementation of the covered activities will not result in immediate take of western 28 
yellow bat.  Cottonwoods and willows could establish under favorable reservoir 29 
conditions in the future and could be lost when reservoir elevations subsequently decline 30 
or rise sufficiently to respectively desiccate or inundate the habitat.  The frequency, 31 
extent, and value of habitat and attendant species benefits that could be periodically 32 
created and subsequently lost as a result of changes in reservoir elevations over the term 33 
of the LCR MSCP cannot be predicted based on the available information.  The periodic 34 
loss of this ephemeral roosting habitat, however, could result in a low level of take of 35 
western yellow bat over the term of the LCR MSCP.   36 

As described in Section  5.2.2.3, effects of ongoing flow-related covered activities could 37 
contribute to a minimal and unquantifiable level of degradation of cottonwood-willow 38 
land cover types that provide habitat over the term of the LCR MSCP. 39 
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5.5.8.2 Effects of Federal Non-Flow-Related Covered 1 
Activities 2 

Conversion of lands to agricultural uses and operation of equipment to implement non-3 
flow-related covered activities (e.g., implementation of channel, desilting basin, boat 4 
ramp, gage station, and other facility maintenance activities; implementation of marsh 5 
and riparian restoration and maintenance projects; conversion of lands to agriculture) 6 
could result in take of western yellow bat.  Converting lands to agricultural uses could 7 
result in the loss of 604 acres of roosting habitat (see Table 5-5).  Disturbances associated 8 
with implementing other non-flow-related covered activities (e.g., operation of 9 
equipment) could result in the direct removal of trees that provide roosting habitat and in 10 
harassment of individuals if these activities are undertaken near roosts.  These activities 11 
could result in a low level of take over the term of the LCR MSCP.  Some land cover 12 
types that are not considered to be species’ habitat, but that may support some transitory 13 
or minor level of use (e.g., saltcedar and saltcedar-dominated land cover types) by 14 
individuals, could also be converted to agriculture.  Implementation of the avoidance and 15 
minimization measures described in the LCR MSCP Conservation Plan, however, will 16 
reduce the likelihood for incidental take of that could be associated with removal of these 17 
land cover types. 18 

As described in Section 5.2.2.3, indirect effects of ongoing non-flow-related covered 19 
activities could contribute to a minimal and unquantifiable level of degradation of 20 
cottonwood-willow land cover types that provide habitat over the term of the LCR 21 
MSCP. 22 

5.5.8.3 Effects of LCR MSCP Implementation 23 

Activities associated with creating and maintaining covered species habitat may result in 24 
take of western yellow bat.  To the extent practicable, habitat creation–related activities 25 
would avoid removing cottonwoods, willows, and honey mesquite that could serve as 26 
roosts.  Some land cover types that are not considered to be species’ habitat, but that may 27 
support some transitory or minor level of use (e.g., saltcedar and saltcedar-dominated 28 
land cover types) by individuals, could be converted to habitat to benefit other covered 29 
species.  Implementation of the avoidance and minimization measures described in the 30 
LCR MSCP Conservation Plan (see LCR MSCP HCP Chapter 5), however, will reduce 31 
the likelihood for incidental take that could be associated with removal of these land 32 
cover types. 33 

The maximum extent of habitat that could be affected by habitat management activities is 34 
estimated to be 7,260 acres (i.e., the extent of cottonwood-willow and honey mesquite 35 
land cover to be created as habitat for associated covered species) over the term of the 36 
LCR MSCP.  Disturbances associated with creating covered species habitat (e.g., 37 
operation of equipment) and ongoing maintenance of created habitats and conservation 38 
area infrastructure could result in harassment of individuals if these activities are 39 
undertaken near roosts. 40 
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Implementation of the LCR MSCP Conservation Plan will create at least 765 acres of 1 
western yellow bat roosting habitat to replace habitat that could be lost as a result of 2 
covered activities. 3 

5.5.9 Desert Pocket Mouse 4 

Desert pocket mouse inhabits fluvial soil in the transitional zone between desert riparian 5 
and desert scrub communities in Reaches 1 and 2, and in Reach 3 south to Topock Gorge 6 
(Jameson and Peeters 1988; Genoways and Brown 1993).  Flow-related covered activities 7 
would not affect land cover types that provide desert pocket mouse habitat and, therefore, 8 
would not result in take of desert pocket mouse. 9 

The potential effects of implementing non-flow-related covered activities and LCR 10 
MSCP conservation measures on the distribution and status of the desert pocket mouse 11 
are expected to be minor, potentially affecting a relatively small number of individuals 12 
and proportion of its habitat over the term of the LCR MSCP.  The desert pocket mouse 13 
would be affected only if LCR MSCP habitat creation and maintenance activities are 14 
implemented in its habitat.  The LCR MSCP Conservation Plan includes conservation 15 
measures to avoid and minimize effects on habitat and provides for the restoration of any 16 
habitat that may be disturbed as a result of these activities.  For the reasons described 17 
below, implementation of the non-flow-related covered activities and the LCR MSCP is 18 
likely to adversely affect the desert pocket mouse. 19 

5.5.9.1 Effects of Federal Non-Flow-Related Covered 20 
Activities 21 

Proposed restoration of up to 600 acres of native riparian vegetation in Reaches 1 and 2 22 
in the Lake Mead NRA (see Chapter 2, “Description of Federal Actions (Covered 23 
Activities)”) may result in take of desert pocket mouse if implemented in the species’ 24 
habitat.  Restoration-related activities, such as operation of equipment to remove 25 
vegetation, could result in temporary or permanent loss of habitat and harassment, injury, 26 
or mortality of individuals.  Effects on habitat would be temporary for restoration projects 27 
that restore or improve existing desert pocket mouse habitat (e.g., mixed mesquite and 28 
desert scrub vegetation).  To the extent practicable, these activities would be designed to 29 
avoid desert pocket mouse habitat.  These activities, however, could inadvertently result 30 
in some low level of take over the term of the LCR MSCP.  Implementation of ongoing 31 
flow-related covered activities are not expected to result in indirect effects on the desert 32 
pocket mouse. 33 

5.5.9.2 Effects of LCR MSCP Implementation 34 

Activities associated with establishing and managing LCR MSCP–created covered 35 
species habitat in desert pocket mouse habitat in Reaches 1–3 may result in take of desert 36 
pocket mouse.  Habitat creation- and management-related activities, such as operation of 37 
equipment to remove vegetation and maintain roads, could result in temporary or 38 
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permanent loss of habitat and harassment, injury, or mortality of individuals.  To the 1 
extent practicable, desert pocket mouse habitat would not be removed to create habitat for 2 
other species.  These activities, however, could inadvertently result in some low level of 3 
take over the term of the LCR MSCP.  The level of adverse effects on habitats and 4 
individuals will depend on the extent of LCR MSCP–created habitat that is established in 5 
desert pocket mouse habitat. 6 

Created habitats will be designed, to the extent consistent with achieving LCR MSCP 7 
conservation objectives for other species, to avoid affecting desert pocket mouse habitat.  8 
If habitat cannot be avoided, the LCR MSCP Conservation Plan provides for fully 9 
mitigating effects on the species. 10 

5.5.10 Colorado River Cotton Rat 11 

Although the Colorado River cotton rat is only known from along the LCR (Reaches 3 12 
and 4), the potential effects of implementing covered activities and LCR MSCP 13 
conservation measures on distribution and status of the Colorado River cotton rat are 14 
expected to be minor, potentially affecting less than 2 percent of marsh land cover that 15 
provides habitat.  The LCR MSCP Conservation Plan includes conservation measures to 16 
minimize and mitigate the potential effects of habitat loss with the creation of 17 
replacement habitat.  For the reasons described below, implementation of the flow-related 18 
and non-flow-related covered activities, and the LCR MSCP is likely to adversely affect 19 
the Colorado River cotton rat. 20 

5.5.10.1 Effects of Flow-Related Covered Activities 21 

Flow-related activities may result in take of Colorado River cotton rat.  Changes in points 22 
of diversion in Reaches 3 and 4 will lower groundwater levels sufficiently in these 23 
reaches to reduce the extent or quality of 59 acres of habitat (see Table 5-5) provided by 24 
marshes associated with backwaters.  Reservoir elevations in Reaches 3–4 would not be 25 
affected by lower river stage elevations.  Consequently, flow-related activities are not 26 
expected to affect habitat associated with marshes maintained by reservoirs (e.g., Bill 27 
Williams Delta [Reach 3]) or that are managed to support marsh vegetation (e.g., Cibola 28 
NWR [Reach 4]).  The LCR MSCP will avoid the potential effects of lowering 29 
groundwater elevations on an additional 16 acres of habitat at Topock Marsh by 30 
maintaining water deliveries to Topock Marsh, thereby maintaining water levels and 31 
existing habitat conditions (see Table 5-3).  Lowering groundwater elevations could 32 
cause direct loss of habitat by desiccating, fragmenting, or reducing the extent of habitat 33 
patches. 34 

As described in Section  5.2.2.3, effects of ongoing flow-related covered activities could 35 
contribute to a minimal and unquantifiable level of degradation of marshes that provide 36 
habitat over the term of the LCR MSCP. 37 
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5.5.10.2 Effects of Federal Non-Flow-Related Covered 1 
Activities 2 

Periodic maintenance of boat ramps, gaging stations, and water control structures will 3 
remove emergent vegetation and affect up to 3 acres of Colorado River cotton rat habitat 4 
(see Table 5-5).  Operation of equipment and other activities associated with removing 5 
habitat could also result in harassment, injury, or mortality of individuals.  As described 6 
in Section 5.2.2.3, indirect effects of ongoing non-flow-related covered activities could 7 
contribute to a minimal and unquantifiable level of degradation of marshes that provide 8 
habitat over the term of the LCR MSCP. 9 

These activities are expected to result in some low level of take over the term of the LCR 10 
MSCP. 11 

5.5.10.3 Effects of LCR MSCP Implementation 12 

Activities associated with creating and maintaining backwaters and marsh as habitat for 13 
covered species may result in take of Colorado River cotton rat.  LCR MSCP habitat 14 
creation–related activities could result in temporary disturbance of habitat and harassment 15 
of individuals if they are present at the time activities are implemented, but these 16 
activities would avoid removing primary habitat to establish habitat for other covered 17 
species.  Up to 125 acres of existing degraded or former marsh that may provide low-18 
value habitat could be type-converted to fully functioning marsh that provides high-value 19 
Colorado River cotton rat habitat.  Some additional limited and low-value habitat (e.g., 20 
dry patches of herbaceous vegetation near marsh edges) could be converted to habitat to 21 
benefit other covered species. 22 

Habitat management–related activities, such as operating equipment to remove vegetation 23 
and maintain open water in backwaters and burning decadent marsh vegetation to 24 
stimulate vegetation growth, could result in temporary loss of habitat and harassment, 25 
injury, or mortality of individuals.  The LCR MSCP would avoid removing habitat to 26 
create habitat for other covered species.  The maximum extent of habitat that could be 27 
affected by habitat management activities is estimated to be 512 acres (i.e., the extent of 28 
marsh land cover to be created as habitat for associated covered species) over the term of 29 
the LCR MSCP.  The level of adverse effects on habitats and individuals will depend on 30 
the type and extent of LCR MSCP habitat management activities that are undertaken in 31 
species habitat. 32 

Implementation of the LCR MSCP Conservation Plan will create at least 125 acres of 33 
Colorado River cotton rat habitat to replace habitat that could be lost as a result of 34 
covered activities. 35 
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5.5.11 Yuma Hispid Cotton Rat 1 

Yuma hispid cotton rat is present in Reaches 6 and 7, which would not be affected by 2 
flow-related covered activities.  Flow-related covered activities, therefore, would not 3 
result in take of Yuma hispid cotton rat. 4 

The potential effects of implementing non-flow-related covered activities and LCR 5 
MSCP conservation measures on the distribution and status of the Yuma hispid cotton rat 6 
are expected to be minor, affecting a relatively small number of individuals and 7 
proportion of its habitat over the term of the LCR MSCP.  The LCR MSCP Conservation 8 
Plan includes conservation measures to minimize and mitigate the potential effects of 9 
habitat loss with the creation of replacement habitat.  For the reasons described below, 10 
implementation of the non-flow-related covered activities and the LCR MSCP is likely to 11 
adversely affect the Yuma hispid cotton rat. 12 

5.5.11.1 Effects of Federal Non-Flow-Related Covered 13 
Activities 14 

Dredging desilting basins and converting lands to agriculture in Reaches 6 and 7 would 15 
remove up to 71 acres of Yuma hispid cotton rat habitat (see Table 5-5).  Operation of 16 
equipment and other activities associated with removal of habitat could also result in 17 
harassment, injury, or mortality of individuals.  As described in Section 5.2.2.3, indirect 18 
effects of ongoing non-flow-related covered activities could contribute to a minimal and 19 
unquantifiable level of degradation of cottonwood-willow land cover types that provide 20 
habitat over the term of the LCR MSCP. 21 

These activities are expected to result in some low level of take over the term of the LCR 22 
MSCP. 23 

5.5.11.2 Effects of LCR MSCP Implementation 24 

Activities associated with creating and maintaining habitat for covered species may result 25 
in take of Yuma hispid cotton rat.  LCR MSCP habitat creation–related activities could 26 
result in temporary disturbance of habitat and harassment of individuals if they are 27 
present at the time activities are implemented, but these activities would avoid removing 28 
primary habitat to establish habitat for other covered species.  Some limited and low-29 
value habitat (e.g., patches of saltcedar and saltcedar-dominated land cover types) could 30 
be converted to habitat to benefit other covered species; with implementation of the 31 
avoidance and minimization measures described in the LCR MSCP Conservation Plan, 32 
removal of these low-quality habitats is not expected to result in harm (i.e., injury or 33 
mortality of individuals); therefore, it is not expected to result in take of Yuma hispid 34 
cotton rat.  Habitat management–related activities, such as operation of equipment to 35 
remove vegetation to set back succession, could result in temporary loss of habitat and 36 
harassment, injury, or mortality of individuals.  The maximum extent of habitat that could 37 
be affected by habitat management activities is estimated to be no more than 1,000 acres 38 
(i.e., the extent of cottonwood-willow land cover likely to be created as habitat for 39 
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associated covered species in Reaches 6 and 7) over the term of the LCR MSCP.  The 1 
level of adverse effects on habitats and individuals will depend on the type and extent of 2 
LCR MSCP habitat management activities that are undertaken in species habitat. 3 

Implementation of the LCR MSCP Conservation Plan will create at least 76 acres of 4 
Yuma hispid cotton rat habitat to replace habitat that could be lost as a result of covered 5 
activities. 6 

5.5.12 Western Least Bittern 7 

The potential effects of implementing covered activities and LCR MSCP conservation 8 
measures on the rangewide distribution and status of the western least bittern are 9 
expected to be minor, affecting a relatively small number of individuals and proportion of 10 
its habitat throughout its range over the term of the LCR MSCP.  The LCR MSCP 11 
Conservation Plan includes conservation measures to avoid and minimize direct effects 12 
of implementing covered activities and the LCR MSCP on the western least bittern, and 13 
the potential effects of habitat loss are expected to be minimized with the creation of 14 
replacement habitat.  For the reasons described below, implementation of the flow-related 15 
and non-flow-related covered activities, and the LCR MSCP is likely to adversely affect 16 
the western least bittern. 17 

5.5.12.1 Effects of Flow-Related Covered Activities 18 

Flow-related activities may result in take of western least bittern.  Changes in points of 19 
diversion in Reaches 3–5 would lower groundwater levels sufficiently in these reaches to 20 
reduce the extent or quality of 133 acres of habitat (see Table 5-5) provided by marshes 21 
associated with backwaters.  Reservoir elevations in Reaches 3–5 would not be affected 22 
by lower river stage elevations.  Consequently, flow-related activities are not expected to 23 
affect habitat associated with marshes maintained by reservoirs (e.g., Bill Williams Delta 24 
[Reach 3]) or that are managed to support marsh vegetation (e.g., Imperial NWR 25 
[Reach 5]).  The LCR MSCP would avoid the potential effects of lowering groundwater 26 
elevations on an additional 16 acres of habitat at Topock Marsh by maintaining water 27 
deliveries to Topock Marsh, thereby maintaining water levels and existing habitat 28 
conditions (see Table 5-3).  Lowering groundwater elevations could cause direct loss of 29 
these habitats by desiccating, fragmenting, or reducing the extent of habitat patches. 30 

As described in Section 5.2.3.3, implementation of flow-related covered activities may 31 
affect marsh vegetation that provides western least bittern habitat that periodically 32 
establish at inflow points of Lake Mead (e.g., Colorado River delta, Virgin River delta, 33 
Muddy River delta) when Lake Mead water surface elevations are below full pool.  34 
Marsh habitat below the full pool elevation will be created and lost based on water 35 
surface elevations.  For example, marsh vegetation established at a certain elevation may 36 
be lost if the water surface elevation declines so that groundwater elevations drop below 37 
the rooting depths of emergent vegetation.  Alternatively, established marsh vegetation 38 
would be inundated and lost during wetter periods, when Lake Mead reservoir elevations 39 
rise.  The frequency, extent, and value of habitat and attendant species benefits that could 40 
be periodically created and subsequently lost as a result of changes in reservoir elevations 41 
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over the term of the LCR MSCP cannot be predicted based on the available information.  1 
The periodic loss of these ephemeral marshes, however, could result in a low level of 2 
take of western least bittern over the term of the LCR MSCP. 3 

As described in Section  5.2.2.3, effects of ongoing flow-related covered activities could 4 
contribute to a minimal and unquantifiable level of degradation of marshes that provide 5 
habitat over the term of the LCR MSCP. 6 

5.5.12.2 Effects of Federal Non-Flow-Related Covered 7 
Activities 8 

Operation of equipment to implement non-flow-related covered activities (e.g., 9 
implementation of channel, desilting basin, boat ramp, gage station, and other facility 10 
maintenance activities; implementation of marsh and riparian restoration and 11 
maintenance projects; conversion of lands to agriculture) may result in take of western 12 
least bittern.  Noise, artificial lighting, and dust may have indirect effects, well beyond 13 
the construction areas, on nesting western least bitterns.  Such effects may include 14 
displacement of nesting pairs or decreased reproductive success.  Equipment operation 15 
and associated activities are expected to result in some low level of take over the term of 16 
the LCR MSCP. 17 

Up to 70 acres of western least bittern habitat could be removed to maintain channel 18 
functions (e.g., dredging desilting basins) (see Table 5-5).  Activities associated with 19 
removal of habitat during the breeding season could result in mortality of eggs or 20 
nestlings.  These activities are expected to result in some low level of take over the term 21 
of the LCR MSCP.  However, these activities would be conducted, to the extent 22 
practicable, when nesting adults and young birds are not present.  As described in Section 23 
5.2.2.3, indirect effects of ongoing non-flow-related covered activities could contribute to 24 
a minimal and unquantifiable level of degradation of marshes that provide habitat over 25 
the term of the LCR MSCP. 26 

The creation of western least bittern habitat through implementation of the LCR MSCP 27 
Conservation Plan is expected to result in an increase in the numbers and distribution of 28 
western least bittern in the LCR MSCP planning area.  Consequently, the number of 29 
western least bitterns exposed to disturbances by these types of non-flow-related 30 
activities is expected to increase in future years. 31 

5.5.12.3 Effects of LCR MSCP Implementation 32 

Activities associated with creating and maintaining backwaters and marsh as habitat for 33 
covered species may result in take of western least bittern.  LCR MSCP habitat creation–34 
related activities could result in temporary disturbance of habitat and harassment of 35 
individuals if they are present at the time activities are implemented, but these activities 36 
would avoid removing primary habitat to establish habitat for other covered species.  Up 37 
to 512 acres of existing degraded or former marsh that may provide low-value habitat 38 
could be converted to fully functioning marsh that provides high-value western least 39 
bittern habitat.  Some additional limited and low-value habitat (e.g., dry patches of 40 
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herbaceous vegetation near marsh edges) could be converted to habitat to benefit other 1 
covered species.  However, with implementation of the avoidance and minimization 2 
measures described in the LCR MSCP Conservation Plan, removal of these low-quality 3 
habitats is not expected to result in harm (i.e., injury or mortality of individuals); 4 
therefore, it is not expected to result in take of western least bittern.   5 

Habitat management–related activities, such as operating equipment to remove vegetation 6 
and maintain open water in backwaters and burning decadent marsh vegetation to 7 
stimulate vegetation growth, could result in temporary loss of habitat and harassment, 8 
injury, or mortality of individuals.  To the extent practicable, these activities would be 9 
conducted when nesting adults and young birds are not present, to avoid injury or 10 
mortality.  The maximum extent of habitat that could be affected by habitat management 11 
activities is estimated to be 512 acres (i.e., the extent of marsh land cover to be created as 12 
habitat for associated covered species) over the term of the LCR MSCP.  The likelihood 13 
of take is expected to increase over the term of the LCR MSCP if the abundance of 14 
western least bittern increases in the LCR MSCP planning area as a result of 15 
implementing LCR MSCP conservation measures for this species.  The level of adverse 16 
effects on habitats and individuals will depend on the type and extent of LCR MSCP 17 
habitat management activities that are undertaken in species habitat. 18 

Implementation of the LCR MSCP Conservation Plan will create 512 acres of western 19 
least bittern habitat to replace habitat that could be lost as a result of covered activities 20 
and will increase the amount of new habitat by 269 acres. 21 

5.5.13 California Black Rail 22 

The potential effects of implementing covered activities and LCR MSCP conservation 23 
measures on the rangewide distribution and status of the California black rail are 24 
expected to be minor, affecting a relatively small number of individuals and proportion of 25 
its habitat throughout its range over the term of the LCR MSCP.  The LCR MSCP 26 
Conservation Plan includes conservation measures to avoid and minimize direct effects 27 
of implementing covered activities and the LCR MSCP on the California black rail, and 28 
the potential effects of habitat loss are expected to be minimized with the creation of 29 
replacement habitat.  For the reasons described below, implementation of the flow-related 30 
and non-flow-related covered activities, and the LCR MSCP is likely to adversely affect 31 
the California black rail. 32 

5.5.13.1 Effects of Flow-Related Covered Activities 33 

Flow-related activities may result in take of California black rail.  Reservoir elevations in 34 
Reaches 3–6 would not be affected by lower river stage elevations.  Consequently, flow-35 
related activities are not expected to affect habitat associated with marshes maintained by 36 
reservoirs (e.g., Bill Williams Delta [Reach 3]) or that are managed to support marsh 37 
vegetation (e.g., Imperial NWR [Reach 5]).  In Reaches 3 and 4, with the exception of 38 
Topock Marsh, California black rails are associated with marshes that would not be 39 
affected by flow-related covered activities.  The LCR MSCP would avoid the potential 40 
effects of lowering groundwater elevations on an additional 16 acres of habitat at Topock 41 
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Marsh by maintaining water deliveries to Topock Marsh, thereby maintaining water 1 
levels and existing habitat conditions (see Table 5-3).  However, lowering groundwater 2 
elevations could result in the loss of 37 acres of California black rail habitat in Reach 5 3 
by desiccating, fragmenting, or reducing the extent of habitat (see Table 5-5) provided by 4 
marshes associated with backwaters. 5 

As described in Section  5.2.2.3, effects of ongoing flow-related covered activities could 6 
contribute to a minimal and unquantifiable level of degradation of marshes that provide 7 
habitat over the term of the LCR MSCP. 8 

5.5.13.2 Effects of Federal Non-Flow-Related Covered 9 
Activities 10 

Operation of equipment to implement non-flow-related covered activities (e.g., 11 
implementation of channel, desilting basin, boat ramp, gage station, and other facility 12 
maintenance activities; implementation of marsh and riparian restoration and 13 
maintenance projects; conversion of lands to agriculture) could result in take of 14 
California black rail.  Noise, artificial lighting, and dust may have indirect effects, well 15 
beyond the construction areas, on nesting California black rails.  Such effects may 16 
include displacement of nesting pairs or decreased reproductive success.  Equipment 17 
operation and associated activities are expected to result in some low level of take over 18 
the term of the LCR MSCP. 19 

Up to 31 acres of California black rail habitat could be removed to maintain channel 20 
functions (e.g., dredging desilting basins) (see Table 5-5).  Activities associated with 21 
removal of habitat during the breeding season could result in mortality of eggs or young.  22 
These activities are expected to result in some low level of take over the term of the LCR 23 
MSCP.  However, these activities would be conducted, to the extent practicable, when 24 
nesting adults and young birds are not present.  As described in Section 5.2.2.3, indirect 25 
effects of ongoing non-flow-related covered activities could contribute to a minimal and 26 
unquantifiable level of degradation of marshes that provide habitat over the term of the 27 
LCR MSCP. 28 

The creation of California black rail habitat through implementation of the LCR MSCP 29 
Conservation Plan is expected to result in an increase in the numbers and distribution of 30 
California black rail in the LCR MSCP planning area.  Consequently, the number of 31 
California black rails exposed to disturbances by these types of non-flow-related 32 
activities is expected to increase in future years. 33 

5.5.13.3 Effects of LCR MSCP Implementation 34 

Activities associated with creating and maintaining backwaters and marsh as habitat for 35 
covered species may result in take of California black rail.  LCR MSCP habitat creation–36 
related activities could result in temporary disturbance of habitat and harassment of 37 
individuals if they are present at the time activities are implemented, but these activities 38 
would avoid removing primary habitat to establish habitat for other covered species.  Up 39 
to 130 acres of existing degraded or former marsh that may provide low-value habitat 40 
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could be converted to fully functioning marsh that provides high-value California black 1 
rail habitat.  Some additional limited and low-value habitat (e.g., dry patches of 2 
herbaceous vegetation near marsh edges) could be converted to habitat to benefit other 3 
covered species.  However, with implementation of the avoidance and minimization 4 
measures described in the LCR MSCP Conservation Plan, removal of these low-quality 5 
habitats is not expected to result in harm (i.e., injury or mortality of individuals); 6 
therefore, it is not expected to result in take of California black rail.   7 

Habitat management–related activities, such as operating equipment to remove vegetation 8 
and maintain open water in backwaters and burning decadent marsh vegetation to 9 
stimulate vegetation growth, could result in temporary loss of habitat and harassment of 10 
individuals.  To the extent practicable, these activities would be conducted when nesting 11 
adults and young birds are not present, to avoid injury and mortality.  The maximum 12 
extent of habitat that could be affected by habitat management activities is estimated to 13 
be 512 acres (i.e., the extent of marsh land cover to be created as habitat for associated 14 
covered species) over the term of the LCR MSCP.  The likelihood of take is expected to 15 
increase over the term of the LCR MSCP if the abundance of California black rail 16 
increases in the LCR MSCP planning area as a result of implementing LCR MSCP 17 
conservation measures for this species.  The level of adverse effects on habitats and 18 
individuals will depend on the type and extent of LCR MSCP habitat management 19 
activities that are undertaken in species habitat. 20 

Implementation of the LCR MSCP Conservation Plan will create at least 130 acres of 21 
California black rail habitat to replace habitat that could be lost as a result of covered 22 
activities and will increase the amount of new habitat by 27 acres.  In addition, the LCR 23 
MSCP Conservation Plan will maintain existing important California black rail habitat 24 
areas in the LCR MSCP planning area. 25 

5.5.14 Yellow-Billed Cuckoo 26 

The potential effects of implementing covered activities and LCR MSCP conservation 27 
measures on the rangewide distribution and status of the yellow-billed cuckoo are 28 
expected to be minor, affecting a relatively small number of individuals and proportion of 29 
its habitat throughout its range over the term of the LCR MSCP.  Within the LCR MSCP 30 
planning area, the effects of changes in points of diversion on cottonwood-willow land 31 
cover that provides habitat will be gradual and commensurate with the creation of higher 32 
value replacement habitats.  The LCR MSCP Conservation Plan includes conservation 33 
measures to avoid and minimize direct effects of implementing covered activities and the 34 
LCR MSCP on the yellow-billed cuckoo, and the potential effects of habitat loss are 35 
expected to be minimized with the creation of replacement habitat.  For the reasons 36 
described below, implementation of the flow-related and non-flow-related covered 37 
activities, and the LCR MSCP is likely to adversely affect the yellow-billed cuckoo. 38 

5.5.14.1 Effects of Flow-Related Covered Activities 39 

Flow-related activities may result in take of yellow-billed cuckoo.  Changes in points of 40 
diversion in Reaches 3–5 would lower groundwater levels sufficiently in these reaches to 41 
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reduce the extent or quality of 1,425 acres of yellow-billed cuckoo breeding, foraging, 1 
and migration habitat (see Table 5-5).  The LCR MSCP would avoid the potential effects 2 
of lowering groundwater elevations on an additional 133 acres of habitat at Topock 3 
Marsh by maintaining water deliveries to Topock Marsh, thereby maintaining water 4 
levels and existing habitat conditions (see Table 5-3). 5 

As described in Section 5.2.3.3, cottonwoods and willows that could provide habitat for 6 
the yellow-billed cuckoo may establish as Lake Mead reservoir elevations decline over 7 
the term of the LCR MSCP at the Lake Mead delta, Virgin River delta, Muddy River 8 
delta, and the portion of the Grand Canyon influenced by Lake Mead.  Cottonwoods and 9 
willow that provide habitat would not likely establish except when the timing of when 10 
suitable substrates are wetted by changes in reservoir elevations coincides with the timing 11 
of cottonwood and willow seed dispersal.  Yellow-billed cuckoo habitat is not currently 12 
present within the full pool elevation of Lake Mead and implementation of the covered 13 
activities will not result in immediate take of yellow-billed cuckoo.  Cottonwoods and 14 
willows could establish under favorable reservoir conditions in the future and could be 15 
lost when reservoir elevations subsequently decline or rise sufficiently to respectively 16 
desiccate or inundate the habitat.  The frequency, extent, and value of habitat and 17 
attendant species benefits that could be periodically created and subsequently lost as a 18 
result of changes in reservoir elevations over the term of the LCR MSCP cannot be 19 
predicted based on the available information.  The periodic loss of this ephemeral habitat, 20 
however, could result in a low level of take of yellow-billed cuckoo over the term of the 21 
LCR MSCP. 22 

As described in Section  5.2.2.3, effects of ongoing flow-related covered activities could 23 
contribute to a minimal and unquantifiable level of degradation of cottonwood-willow 24 
land cover types that provide habitat over the term of the LCR MSCP. 25 

5.5.14.2 Effects of Federal Non-Flow-Related Covered 26 
Activities 27 

Operation of equipment to implement non-flow-related covered activities (e.g., 28 
implementation of channel, desilting basin, boat ramp, gage station, and other facility 29 
maintenance activities; implementation of marsh and riparian restoration and restoration 30 
projects; conversion of lands to agriculture) is expected to result in take of yellow-billed 31 
cuckoo.  Noise, artificial lighting, and dust may have indirect effects, well beyond the 32 
construction areas, on nesting yellow-billed cuckoos.  Such effects may include 33 
displacement of nesting pairs or decreased reproductive success.  Equipment operation 34 
and associated activities are expected to result in some low level of take over the term of 35 
the LCR MSCP. 36 

Up to 99 acres of yellow-billed cuckoo habitat could be removed to maintain channel 37 
functions (e.g., dredging desilting basins) and convert lands to agriculture (see Table 5-38 
5).  Activities associated with removal of habitat during the breeding season could result 39 
in mortality of eggs or nestlings.  These activities are expected to result in some low level 40 
of take over the term of the LCR MSCP.  However, these activities would be conducted, 41 
to the extent practicable, when nesting adults and young birds are not present.  Some land 42 
cover types that are not considered to be species’ habitat, but that may support some 43 
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transitory or minor level of use (e.g., saltcedar and saltcedar-dominated land cover types) 1 
by individuals, could also be converted to agriculture.  Implementation of the avoidance 2 
and minimization measures described in the LCR MSCP Conservation Plan, however, 3 
will reduce the likelihood for incidental take of that could be associated with removal of 4 
these land cover types. 5 

As described in Section 5.2.2.3, indirect effects of ongoing non-flow-related covered 6 
activities could contribute to a minimal and unquantifiable level of degradation of 7 
cottonwood-willow land cover types that provide habitat over the term of the LCR 8 
MSCP. 9 

The creation of yellow-billed cuckoo habitat through implementation of the LCR MSCP 10 
Conservation Plan is expected to result in an increase in the numbers and distribution of 11 
yellow-billed cuckoos in the LCR MSCP planning area.  Consequently, the number of 12 
yellow-billed cuckoos exposed to disturbances by these types of non-flow-related 13 
activities is expected to increase in future years. 14 

5.5.14.3 Effects of LCR MSCP Implementation 15 

Activities associated with creating and maintaining covered species habitat may result in 16 
take of yellow-billed cuckoo.  LCR MSCP habitat creation–related activities could result 17 
in harassment of individuals if they are present at the time activities are implemented, but 18 
these activities would avoid removing primary habitat to establish habitat for other 19 
covered species.  Some land cover types that are not considered to be species’ habitat, but 20 
that may support some transitory or minor level of use (e.g., saltcedar and saltcedar-21 
dominated land cover types) by individuals, could be converted to habitat to benefit other 22 
covered species.  Implementation of the avoidance and minimization measures described 23 
in the LCR MSCP Conservation Plan (see LCR MSCP HCP Chapter 5), however, will 24 
reduce the likelihood for incidental take that could be associated with removal of these 25 
land cover types. 26 

Habitat management–related activities, such as periodic removal of trees in patches of 27 
created habitat to encourage stand regeneration and operation of equipment to maintain 28 
roads, could result in temporary loss of habitat and harassment of individuals.  The 29 
maximum extent of habitat that could be affected by habitat management activities is 30 
estimated to be 5,940 acres (i.e., the extent of cottonwood-willow land cover to be 31 
created as habitat for associated covered species) over the term of the LCR MSCP.  The 32 
likelihood of take is expected to increase over the term of the LCR MSCP if the 33 
abundance of yellow-billed cuckoo increases in the LCR MSCP planning area as a result 34 
of implementing LCR MSCP conservation measures for this species.  The level of 35 
adverse effects on habitats and individuals will depend on the type and extent of LCR 36 
MSCP habitat management activities that are undertaken in species habitat. 37 

Implementation of the LCR MSCP Conservation Plan will create at least 4,050 acres of 38 
yellow-billed cuckoo habitat to replace habitat that could be lost as a result of covered 39 
activities and will increase the amount of new habitat by 2,516 acres.  LCR MSCP–40 
created southwestern willow flycatcher habitat patches that are larger than 25 acres 41 
(Halterman pers. comm.) and support cottonwood-willow types I-III would provide 42 



  Effects of the Covered Activities

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
5-72 

December 2004

J&S 00450.00

 

additional habitat for the yellow-billed cuckoo.  In addition, the LCR MSCP 1 
Conservation Plan will maintain existing important yellow-billed cuckoo habitat areas in 2 
the LCR MSCP planning area. 3 

5.5.15 Elf Owl 4 

The potential effects of implementing covered activities and LCR MSCP conservation 5 
measures on the rangewide distribution and status of the elf owl are expected to be minor, 6 
affecting a relatively small number of individuals and proportion of its habitat throughout 7 
its range over the term of the LCR MSCP.  Within the LCR MSCP planning area, the 8 
effects of changes in points of diversion on cottonwood-willow land cover that provides 9 
habitat will be gradual and commensurate with the creation of higher value replacement 10 
habitats.  The LCR MSCP Conservation Plan includes conservation measures to avoid 11 
and minimize direct effects of implementing covered activities and the LCR MSCP on 12 
the elf owl, and the potential effects of habitat loss are expected to be minimized with the 13 
creation of replacement habitat.  For the reasons described below, implementation of the 14 
flow-related and non-flow-related covered activities, and the LCR MSCP is likely to 15 
adversely affect the elf owl. 16 

5.5.15.1 Effects of Flow-Related Covered Activities 17 

Flow-related activities may result in take of the owl.  Changes in points of diversion in 18 
Reaches 3–5 would lower groundwater levels sufficiently in these reaches to reduce the 19 
extent or quality of 161 acres of elf owl habitat (see Table 5-5).  As described in Section  20 
5.2.2.3, effects of ongoing flow-related covered activities could contribute to a minimal 21 
and unquantifiable level of degradation of cottonwood-willow land cover types that 22 
provide habitat over the term of the LCR MSCP. 23 

5.5.15.2 Effects of Federal Non-Flow-Related Covered 24 
Activities 25 

Operation of equipment to implement non-flow-related covered activities (e.g., 26 
implementation of channel, desilting basin, boat ramp, gage station, and other facility 27 
maintenance activities; implementation of marsh restoration projects; conversion of lands 28 
to agriculture) could result in take of elf owl.  Noise, artificial lighting, and dust may 29 
have indirect effects, well beyond the construction areas, on nesting elf owls.  Such 30 
effects may include displacement of nesting pairs or decreased reproductive success.  31 
Equipment operation and associated activities are expected to result in some low level of 32 
take over the term of the LCR MSCP. 33 

Up to 590 acres of elf owl habitat could be converted to agricultural fields (see Table 5-34 
5).  Activities associated with removal of habitat during the breeding season could result 35 
in mortality of eggs or nestlings.  These activities are expected to result in some low level 36 
of take over the term of the LCR MSCP.  However, these activities would be conducted, 37 
to the extent practicable, when nesting adults and young birds are not present.  Some land 38 
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cover types that are not considered to be species’ habitat, but that may support some 1 
transitory or minor level of use (e.g., saltcedar and saltcedar-dominated land cover types) 2 
by individuals, could also be converted to agriculture.  Implementation of the avoidance 3 
and minimization measures described in the LCR MSCP Conservation Plan, however, 4 
will reduce the likelihood for incidental take of that could be associated with removal of 5 
these land cover types. 6 

As described in Section 5.2.2.3, indirect effects of ongoing non-flow-related covered 7 
activities could contribute to a minimal and unquantifiable level of degradation of 8 
cottonwood-willow land cover types that provide habitat over the term of the LCR 9 
MSCP. 10 

The creation of elf owl habitat through implementation of the LCR MSCP Conservation 11 
Plan is expected to result in an increase in the numbers and distribution of elf owl in the 12 
LCR MSCP planning area.  Consequently, the number of elf owls exposed to 13 
disturbances by these types of non-flow-related activities is expected to increase in future 14 
years. 15 

5.5.15.3 Effects of LCR MSCP Implementation 16 

Activities associated with creating and maintaining covered species habitat may result in 17 
take of elf owl.  LCR MSCP habitat creation–related activities could result in harassment 18 
of individuals if they are present at the time activities are implemented, but these 19 
activities would avoid removing primary habitat to establish habitat for other covered 20 
species.  Some land cover types that are not considered to be species’ habitat, but that 21 
may support some transitory or minor level of use (e.g., saltcedar and saltcedar-22 
dominated land cover types) by individuals, could be converted to habitat to benefit other 23 
covered species.  Implementation of the avoidance and minimization measures described 24 
in the LCR MSCP Conservation Plan (see LCR MSCP HCP Chapter 5), however, will 25 
reduce the likelihood for incidental take that could be associated with removal of these 26 
land cover types. 27 

Habitat management–related activities, such as periodic removal of trees in patches of 28 
created habitat to encourage stand regeneration and operation of equipment to maintain 29 
roads, could result in temporary loss of habitat and harassment of individuals.  The 30 
maximum extent of habitat that could be affected by habitat management activities is 31 
estimated to be 5,940 acres (i.e., the extent of cottonwood-willow land cover to be 32 
created as habitat for associated covered species) over the term of the LCR MSCP.  The 33 
likelihood of take is expected to increase over the term of the LCR MSCP if the 34 
abundance of elf owl increases in the LCR MSCP planning area as a result of 35 
implementing LCR MSCP conservation measures for this species.  The level of adverse 36 
effects on habitats and individuals will depend on the type and extent of LCR MSCP 37 
habitat management activities that are undertaken in the species habitat. 38 

Implementation of the LCR MSCP Conservation Plan will create at least 1,784 acres of 39 
elf owl habitat to replace habitat that could be lost as a result of covered activities and 40 
will increase the amount of new habitat by 1,033 acres. 41 
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5.5.16 Gilded Flicker 1 

Implementation of the covered activities and LCR MSCP conservation measures could 2 
affect a substantial proportion of gilded flicker habitat throughout its present range over 3 
the term of the LCR MSCP.  Within the LCR MSCP planning area, the effects of changes 4 
in points of diversion on cottonwood-willow land cover that provides habitat will be 5 
gradual and commensurate with the creation of higher value replacement habitats.  The 6 
LCR MSCP Conservation Plan includes conservation measures to avoid and minimize 7 
direct effects of implementing covered activities and the LCR MSCP on the gilded 8 
flicker, and the potential effects of habitat loss are expected to be minimized with the 9 
creation of replacement habitat.  For the reasons described below, implementation of the 10 
flow-related and non-flow-related covered activities, and the LCR MSCP is likely to 11 
adversely affect the gilded flicker. 12 

5.5.16.1 Effects of Flow-Related Covered Activities 13 

Flow-related activities may result in take of gilded flicker.  Changes in points of 14 
diversion in Reaches 3–5 would lower groundwater levels sufficiently in these reaches to 15 
reduce the extent or quality of 1,425 acres of gilded flicker habitat (see Table 5-5).  The 16 
LCR MSCP would avoid the potential effects of lowering groundwater elevations on an 17 
additional 133 acres of habitat at Topock Marsh by maintaining water deliveries to 18 
Topock Marsh, thereby maintaining water levels and existing habitat conditions (see 19 
Table 5-3). 20 

As described in Section  5.2.2.3, effects of ongoing flow-related covered activities could 21 
contribute to a minimal and unquantifiable level of degradation of cottonwood-willow 22 
land cover types that provide habitat over the term of the LCR MSCP. 23 

5.5.16.2 Effects of Federal Non-Flow-Related Covered 24 
Activities 25 

Operation of equipment to implement non-flow-related covered activities (e.g., 26 
implementation of channel, desilting basin, boat ramp, gage station, and other facility 27 
maintenance activities; implementation of marsh restoration projects; conversion of lands 28 
to agriculture) could result in take of gilded flicker.  Noise, artificial lighting, and dust 29 
may have indirect effects, well beyond the construction areas, on nesting gilded flickers.  30 
Such effects may include displacement of nesting pairs or decreased reproductive 31 
success.  Equipment operation and associated activities are expected to result in some low 32 
level of take over the term of the LCR MSCP. 33 

Up to 99 acres of gilded flicker habitat could be removed to maintain channel functions 34 
(e.g., dredging desilting basins) and convert lands to agriculture (see Table 5-5).  35 
Activities associated with removal of habitat during the breeding season could result in 36 
mortality of eggs or nestlings.  However, these activities would be conducted, to the 37 
extent practicable, when nesting adults and young birds are not present.  Some land cover 38 
types that are not considered to be species’ habitat, but that may support some transitory 39 
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or minor level of use (e.g., saltcedar and saltcedar-dominated land cover types) by 1 
individuals, could also be converted to agriculture.  Implementation of the avoidance and 2 
minimization measures described in the LCR MSCP Conservation Plan, however, will 3 
reduce the likelihood for incidental take of that could be associated with removal of these 4 
land cover types. 5 

As described in Section 5.2.2.3, indirect effects of ongoing non-flow-related covered 6 
activities could contribute to a minimal and unquantifiable level of degradation of 7 
cottonwood-willow land cover types that provide habitat over the term of the LCR 8 
MSCP. 9 

The creation of gilded flicker habitat through implementation of the LCR MSCP 10 
Conservation Plan is expected to result in an increase in the numbers and distribution of 11 
gilded flickers in the LCR MSCP planning area.  Consequently, the number of gilded 12 
flickers exposed to disturbances by these types of non-flow-related activities is expected 13 
to increase in future years. 14 

5.5.16.3 Effects of LCR MSCP Implementation 15 

Activities associated with creating and maintaining covered species habitat may result in 16 
take of gilded flicker.  LCR MSCP habitat creation–related activities could result in 17 
harassment of individuals if they are present at the time activities are implemented, but 18 
these activities would avoid removing primary habitat to establish habitat for other 19 
covered species.  Some land cover types that are not considered to be species’ habitat, but 20 
that may support some transitory or minor level of use (e.g., saltcedar and saltcedar-21 
dominated land cover types) by individuals, could be converted to habitat to benefit other 22 
covered species.  Implementation of the avoidance and minimization measures described 23 
in the LCR MSCP Conservation Plan (see LCR MSCP HCP Chapter 5), however, will 24 
reduce the likelihood for incidental take that could be associated with removal of these 25 
land cover types. 26 

Habitat management–related activities, such as periodic removal of trees in patches of 27 
created habitat to encourage stand regeneration and operation of equipment to maintain 28 
roads, could result in temporary loss of habitat and harassment of individuals.  The 29 
maximum extent of habitat that could be affected by habitat management activities is 30 
estimated to be 5,940 acres (i.e., the extent of cottonwood-willow land cover to be 31 
created as habitat for associated covered species) over the term of the LCR MSCP.  The 32 
likelihood of take is expected to increase over the term of the LCR MSCP if the 33 
abundance of gilded flicker increases in the LCR MSCP planning area as a result of 34 
implementing LCR MSCP conservation measures for this species.  The level of adverse 35 
effects on habitats and individuals will depend on the type and extent of LCR MSCP 36 
habitat management activities that are undertaken in species habitat. 37 

Implementation of the LCR MSCP Conservation Plan will create at least 4,050 acres of 38 
gilded flicker habitat to replace habitat that could be lost as a result of covered activities 39 
and will increase the amount of new habitat by 2,516 acres. 40 
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5.5.17 Gila Woodpecker 1 

Implementation of the covered activities and LCR MSCP conservation measures could 2 
affect a substantial proportion of Gila woodpecker habitat provided by cottonwood-3 
willow land cover in the LCR MSCP planning area.  In the LCR MSCP planning area, 4 
the effects of changes in points of diversion on cottonwood-willow land cover that 5 
provides habitat would be gradual, commensurate with the creation of higher-value 6 
replacement habitats.  The LCR MSCP Conservation Plan includes conservation 7 
measures to avoid and minimize the direct effects of implementing covered activities and 8 
the LCR MSCP on Gila woodpecker.  The potential effects of habitat loss are expected to 9 
be minimized through creation of replacement habitat.  For the reasons described below, 10 
implementation of the flow-related and non-flow-related covered activities, and the LCR 11 
MSCP is likely to adversely affect the Gila woodpecker. 12 

5.5.17.1 Effects of Flow-Related Covered Activities 13 

Flow-related activities may result in take of Gila woodpecker.  Changes in points of 14 
diversion in Reaches 3–5 would lower groundwater levels sufficiently in these reaches to 15 
reduce the extent or quality of 819 acres of Gila woodpecker habitat (see Table 5-5).  As 16 
described in Section  5.2.2.3, effects of ongoing flow-related covered activities could 17 
contribute to a minimal and unquantifiable level of degradation of cottonwood-willow 18 
land cover types that provide habitat over the term of the LCR MSCP. 19 

5.5.17.2 Effects of Federal Non-Flow-Related Covered 20 
Activities 21 

Operation of equipment to implement non-flow-related covered activities (e.g., 22 
implementation of channel, desilting basin, boat ramp, gage station, and other facility 23 
maintenance activities; implementation of marsh and riparian restoration and restoration 24 
projects; conversion of lands to agriculture) is expected to result in take of Gila 25 
woodpecker.  Noise, artificial lighting, and dust may have indirect effects, well beyond 26 
the construction areas, on nesting Gila woodpeckers.  Such effects may include 27 
displacement of nesting pairs or decreased reproductive success.  Equipment operation 28 
and associated activities are expected to result in some low level of take over the term of 29 
the LCR MSCP. 30 

Up to 26 acres of Gila woodpecker habitat could be removed to maintain channel 31 
functions (e.g., dredging desilting basins) and convert lands to agriculture (see Table 5-32 
5).  Activities associated with removal of habitat during the breeding season could result 33 
in mortality of eggs or nestlings.  These activities are expected to result in some low level 34 
of take over the term of the LCR MSCP.  However, these activities would be conducted, 35 
to the extent practicable, when nesting adults and young birds are not present.  Some land 36 
cover types that are not considered to be species’ habitat, but that may support some 37 
transitory or minor level of use (e.g., saltcedar and saltcedar-dominated land cover types) 38 
by individuals, could also be converted to agriculture.  Implementation of the avoidance 39 
and minimization measures described in the LCR MSCP Conservation Plan, however, 40 
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will reduce the likelihood for incidental take of that could be associated with removal of 1 
these land cover types. 2 

As described in Section 5.2.2.3, indirect effects of ongoing non-flow-related covered 3 
activities could contribute to a minimal and unquantifiable level of degradation of 4 
cottonwood-willow land cover types that provide habitat over the term of the LCR 5 
MSCP. 6 

The creation of Gila woodpecker habitat through implementation of the LCR MSCP 7 
Conservation Plan is expected to result in an increase in the numbers and distribution of 8 
Gila woodpecker in the LCR MSCP planning area.  Consequently, the number of Gila 9 
woodpeckers exposed to disturbances by these types of non-flow-related activities is 10 
expected to increase in future years. 11 

5.5.17.3 Effects of LCR MSCP Implementation 12 

Activities associated with creating and maintaining covered species habitat may result in 13 
take of Gila woodpecker.  LCR MSCP habitat creation–related activities could result in 14 
harassment of individuals if they are present at the time activities are implemented, but 15 
these activities would avoid removing primary habitat to establish habitat for other 16 
covered species.  Some land cover types that are not considered to be species’ habitat, but 17 
that may support some transitory or minor level of use (e.g., dry patches of saltcedar and 18 
saltcedar-dominated land cover types) by individuals, could be converted to habitat to 19 
benefit other covered species.  Implementation of the avoidance and minimization 20 
measures described in the LCR MSCP Conservation Plan (see LCR MSCP HCP Chapter 21 
5), however, will reduce the likelihood for incidental take that could be associated with 22 
removal of these land cover types. 23 

Habitat management–related activities, such as periodic removal of trees in patches of 24 
created habitat to encourage stand regeneration and operation of equipment to maintain 25 
roads, could result in temporary loss of habitat and harassment of individuals.  The 26 
maximum extent of habitat that could be affected by habitat management activities is 27 
estimated to be 5,940 acres (i.e., the extent of cottonwood-willow land cover to be 28 
created as habitat for associated covered species) over the term of the LCR MSCP.  The 29 
likelihood of take is expected to increase over the term of the LCR MSCP if the 30 
abundance of Gila woodpecker increases in the LCR MSCP planning area as a result of 31 
implementing LCR MSCP conservation measures for this species.  The level of adverse 32 
effects on habitats and individuals will depend on the type and extent of LCR MSCP 33 
habitat management activities that are undertaken in species habitat. 34 

Implementation of the LCR MSCP Conservation Plan will create at least 1,702 acres of 35 
Gila woodpecker habitat to replace habitat that could be lost as a result of covered 36 
activities and will increase the amount of new habitat by 847 acres. 37 
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5.5.18 Vermilion Flycatcher 1 

The potential effects of implementing covered activities and LCR MSCP conservation 2 
measures on the rangewide distribution and status of the vermilion flycatcher are 3 
expected to be minor, affecting a relatively small number of individuals and proportion of 4 
its habitat throughout its range over the term of the LCR MSCP.  Within the LCR MSCP 5 
planning area, the effects of changes in points of diversion on cottonwood-willow land 6 
cover that provides habitat will be gradual and commensurate with the creation of higher 7 
value replacement habitats.  The LCR MSCP Conservation Plan includes conservation 8 
measures to avoid and minimize direct effects of implementing covered activities and the 9 
LCR MSCP on the vermilion flycatcher, and the potential effects of habitat loss are 10 
expected to be minimized with the creation of replacement habitat.  For the reasons 11 
described below, implementation of the flow-related and non-flow-related covered 12 
activities, and the LCR MSCP is likely to adversely affect the vermilion flycatcher. 13 

5.5.18.1 Effects of Flow-Related Covered Activities 14 

Flow-related activities may result in take of vermilion flycatcher.  Changes in points of 15 
diversion in Reaches 3–5 will lower groundwater levels sufficiently in these reaches to 16 
reduce the extent or quality of 1,890 acres of cottonwood-willow types I–V that provide 17 
vermilion flycatcher nesting, foraging, and migration habitat (see Table 5-5).  The LCR 18 
MSCP will avoid the potential effects of lowering groundwater elevations on an 19 
additional 133 acres of habitat at Topock Marsh by maintaining water deliveries to 20 
Topock Marsh, thereby maintaining water levels and existing habitat conditions (see 21 
Table 5-3). 22 

As described in Section 5.2.3.3, cottonwoods and willows that could provide habitat for 23 
the vermilion flycatcher may establish as Lake Mead reservoir elevations decline over the 24 
term of the LCR MSCP at the Lake Mead delta, Virgin River delta, Muddy River delta, 25 
and the portion of the Grand Canyon influenced by Lake Mead.  Cottonwoods and 26 
willow that provide habitat would not likely establish except when the timing of when 27 
suitable substrates are wetted by changes in reservoir elevations coincides with the timing 28 
of cottonwood and willow seed dispersal.  Vermilion flycatcher habitat is not currently 29 
present within the full pool elevation of Lake Mead and implementation of the covered 30 
activities will not result in immediate take of vermilion flycatcher.  Cottonwoods and 31 
willows could establish under favorable reservoir conditions in the future and could be 32 
lost when reservoir elevations subsequently decline or rise sufficiently to respectively 33 
desiccate or inundate the habitat.  The frequency, extent, and value of habitat and 34 
attendant species benefits that could be periodically created and subsequently lost as a 35 
result of changes in reservoir elevations over the term of the LCR MSCP cannot, 36 
however, be predicted based on the available information.  The periodic loss of this 37 
ephemeral habitat, however, could result in a low level of take of vermilion flycatcher 38 
over the term of the LCR MSCP. 39 

As described in Section  5.2.2.3, effects of ongoing flow-related covered activities could 40 
contribute to a minimal and unquantifiable level of degradation of cottonwood-willow 41 
land cover types that provide habitat over the term of the LCR MSCP. 42 
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5.5.18.2 Effects of Federal Non-Flow-Related Covered 1 
Activities 2 

Operation of equipment to implement non-flow-related covered activities (e.g., 3 
implementation of channel, desilting basin, boat ramp, gage station, and other facility 4 
maintenance activities; implementation of marsh and riparian restoration and restoration 5 
projects; conversion of lands to agriculture) could result in take of vermilion flycatcher.  6 
Noise, artificial lighting, and dust may have indirect effects, well beyond the construction 7 
areas, on nesting vermilion flycatchers.  Such effects may include displacement of 8 
nesting pairs or decreased reproductive success.  Equipment operation and associated 9 
activities are expected to result in some low level of take over the term of the LCR 10 
MSCP. 11 

Up to 714 acres of vermilion flycatcher habitat could be removed to maintain channel 12 
functions (e.g., dredging desilting basins) and convert lands to agriculture (see Table 5-13 
5).  Activities associated with removal of habitat during the breeding season could result 14 
in mortality of eggs or nestlings.  These activities are expected to result in some low level 15 
of take over the term of the LCR MSCP.  However, these activities would be conducted, 16 
to the extent practicable, when nesting adults and young birds are not present.  Some land 17 
cover types that are not considered to be species’ habitat, but that may support some 18 
transitory or minor level of use (e.g., saltcedar and saltcedar-dominated land cover types) 19 
by individuals, could also be converted to agriculture.  Implementation of the avoidance 20 
and minimization measures described in the LCR MSCP Conservation Plan, however, 21 
will reduce the likelihood for incidental take of that could be associated with removal of 22 
these land cover types. 23 

As described in Section 5.2.2.3, indirect effects of ongoing non-flow-related covered 24 
activities could contribute to a minimal and unquantifiable level of degradation of 25 
cottonwood-willow land cover types that provide over the term of the LCR MSCP. 26 

The creation of vermilion flycatcher habitat through implementation of the LCR MSCP 27 
Conservation Plan is expected to result in an increase in the numbers and distribution of 28 
vermilion flycatcher in the LCR MSCP planning area.  Consequently, the number of 29 
vermilion flycatchers exposed to disturbances by these types of non-flow-related 30 
activities is expected to increase in future years. 31 

5.5.18.3 Effects of LCR MSCP Implementation 32 

Activities associated with creating and maintaining created covered species habitat may 33 
result in take of vermilion flycatcher.  LCR MSCP habitat creation–related activities 34 
could result in harassment of individuals if they are present at the time activities are 35 
implemented, but these activities would avoid removing primary habitat to establish 36 
habitat for other covered species.  Some land cover types that are not considered to be 37 
species’ habitat, but that may support some transitory or minor level of use 38 
(e.g., saltcedar and saltcedar-dominated land cover types) by individuals, could be 39 
converted to habitat to benefit other covered species.  Implementation of the avoidance 40 
and minimization measures described in the LCR MSCP Conservation Plan (see LCR 41 
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MSCP HCP Chapter 5), however, will reduce the likelihood for incidental take that could 1 
be associated with removal of these land cover types. 2 

Habitat management–related activities, such as periodic removal of trees in patches of 3 
created habitat to encourage stand regeneration and operation of equipment to maintain 4 
roads, could result in temporary loss of habitat and harassment of individuals.  The 5 
maximum extent of habitat that could be affected by habitat management activities is 6 
estimated to be 7,260 acres (i.e., the extent of cottonwood-willow and honey mesquite 7 
land cover to be created as habitat for associated covered species) over the term of the 8 
LCR MSCP.  The likelihood of take is expected to increase over the term of the LCR 9 
MSCP if the abundance of vermilion flycatcher increases in the LCR MSCP planning 10 
area as a result of implementing LCR MSCP conservation measures for this species.  The 11 
level of adverse effects on habitats and individuals will depend on the type and extent of 12 
LCR MSCP habitat management activities that are undertaken in species habitat. 13 

Implementation of the LCR MSCP Conservation Plan will create at least 5,208 acres of 14 
vermilion flycatcher habitat to replace habitat that could be lost as a result of covered 15 
activities and will increase the amount of new habitat by 2,594 acres. 16 

5.5.19 Arizona Bell’s Vireo 17 

The potential effects of implementing covered activities and LCR MSCP conservation 18 
measures on the rangewide distribution and status of the Arizona Bell’s vireo are 19 
expected to be minor, affecting a relatively small number of individuals and proportion of 20 
its habitat throughout its range over the term of the LCR MSCP.  Within the LCR MSCP 21 
planning area, the effects of changes in points of diversion on cottonwood-willow land 22 
cover that provides habitat will be gradual and commensurate with the creation of higher 23 
value replacement habitats.  The LCR MSCP Conservation Plan includes conservation 24 
measures to avoid and minimize direct effects of implementing covered activities and the 25 
LCR MSCP on the Arizona Bell’s vireo, and the potential effects of habitat loss are 26 
expected to be minimized with the creation of replacement habitat.  For the reasons 27 
described below, implementation of the flow-related and non-flow-related covered 28 
activities, and the LCR MSCP is likely to adversely affect the Arizona Bell’s vireo. 29 

5.5.19.1 Effects of Flow-Related Covered Activities 30 

Flow-related activities may result in take of Arizona Bell’s vireo.  Changes in points of 31 
diversion in Reaches 3–5 would lower groundwater levels sufficiently in these reaches to 32 
reduce the extent or quality of 1,654 acres of Arizona Bell’s vireo habitat (see Table 5-5).  33 
The LCR MSCP would avoid the potential effects of lowering groundwater elevations on 34 
an additional 133 acres of habitat at Topock Marsh by maintaining water deliveries to 35 
Topock Marsh, thereby maintaining of water levels and existing habitat conditions (see 36 
Table 5-3). 37 

As described in Section 5.2.3.3, cottonwoods and willows that could provide habitat for 38 
the Arizona Bell’s vireo may establish as Lake Mead reservoir elevations decline over the 39 
term of the LCR MSCP at the Lake Mead delta, Virgin River delta, Muddy River delta, 40 



  Effects of the Covered Activities

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
5-81 

December 2004

J&S 00450.00

 

and the portion of the Grand Canyon influenced by Lake Mead.  Cottonwoods and 1 
willow that provide habitat would not likely establish except when the timing of when 2 
suitable substrates are wetted by changes in reservoir elevations coincides with the timing 3 
of cottonwood and willow seed dispersal.  Arizona Bell’s vireo habitat is not currently 4 
present within the full pool elevation of Lake Mead and implementation of the covered 5 
activities will not result in immediate take of Arizona Bell’s vireo.  Cottonwoods and 6 
willows could establish under favorable reservoir conditions in the future and could be 7 
lost when reservoir elevations subsequently decline or rise sufficiently to respectively 8 
desiccate or inundate the habitat.  The frequency, extent, and value of habitat and 9 
attendant species benefits that could be periodically created and subsequently lost as a 10 
result of changes in reservoir elevations over the term of the LCR MSCP cannot be 11 
predicted based on the available information.  The periodic loss of this ephemeral habitat, 12 
however, could result in a low level of take of Arizona Bell’s vireo over the term of the 13 
LCR MSCP. 14 

As described in Section  5.2.2.3, effects of ongoing flow-related covered activities could 15 
contribute to a minimal and unquantifiable level of degradation of cottonwood-willow 16 
land cover types that provide habitat over the term of the LCR MSCP. 17 

5.5.19.2 Effects of Federal Non-Flow-Related Covered 18 
Activities 19 

Operation of equipment to implement non-flow-related covered activities (e.g., 20 
implementation of channel, desilting basin, boat ramp, gauge station, and other facility 21 
maintenance activities; implementation of marsh and riparian restoration and restoration 22 
projects; conversion of lands to agriculture) could result in take of Arizona Bell’s vireo.  23 
Noise, artificial lighting, and dust may have indirect effects, well beyond the construction 24 
areas, on nesting Arizona Bell’s vireos.  Such effects may include displacement of 25 
nesting pairs or decreased reproductive success.  Equipment operation and associated 26 
activities are expected to result in some low level of take over the term of the LCR 27 
MSCP. 28 

Up to 1,309 acres of Arizona Bell’s vireo habitat could be removed to maintain channel 29 
functions (e.g., dredging desilting basins) and convert lands to agriculture (see Table 5-30 
5).  Up to an additional 3,832 acres of honey mesquite type IV that provides habitat could 31 
be removed by Federal non-flow-related activities; however, these activities and resultant 32 
impacts are not covered under the LCR MSCP.  Activities associated with removal of 33 
habitat during the breeding season could result in mortality of eggs or nestlings.  These 34 
activities are expected to result in some low level of take over the term of the LCR 35 
MSCP.  However, these activities would be conducted, to the extent practicable, when 36 
nesting adults and young birds are not present.  Some land cover types that are not 37 
considered to be species’ habitat, but that may support some transitory or minor level of 38 
use (e.g., saltcedar and saltcedar-dominated land cover types) by individuals, could also 39 
be converted to agriculture.  Implementation of the avoidance and minimization measures 40 
described in the LCR MSCP Conservation Plan, however, will reduce the likelihood for 41 
incidental take of that could be associated with removal of these land cover types. 42 



  Effects of the Covered Activities

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
5-82 

December 2004

J&S 00450.00

 

As described in Section 5.2.2.3, indirect effects of ongoing non-flow-related covered 1 
activities could contribute to a minimal and unquantifiable level of degradation of 2 
cottonwood-willow land cover types that provide habitat over the term of the LCR 3 
MSCP. 4 

5.5.19.3 Effects of LCR MSCP Implementation 5 

Activities associated with creating and maintaining covered species habitat may result in 6 
take of Arizona Bell’s vireo.  LCR MSCP habitat creation–related activities could result 7 
in harassment of individuals if they are present at the time activities are implemented, but 8 
these activities would avoid removing primary habitat to establish habitat for other 9 
covered species.  Some land cover types that are not considered to be species’ habitat, but 10 
that may support some transitory or minor level of use (e.g., saltcedar and saltcedar-11 
dominated land cover types) by individuals, could be converted to habitat to benefit other 12 
covered species.  Implementation of the avoidance and minimization measures described 13 
in the LCR MSCP Conservation Plan (see LCR MSCP HCP Chapter 5), however, will 14 
reduce the likelihood for incidental take that could be associated with removal of these 15 
land cover types. 16 

Habitat management–related activities, such as periodic removal of trees in patches of 17 
created habitat to encourage stand regeneration and operation of equipment to maintain 18 
roads, could result in temporary loss of habitat and harassment of individuals.  The 19 
maximum extent of habitat that could be affected by habitat management activities is 20 
estimated to be 7,260 acres (i.e., the extent of cottonwood-willow land cover to be 21 
created as habitat for associated covered species) over the term of the LCR MSCP.  The 22 
likelihood of take is expected to increase over the term of the LCR MSCP if the 23 
abundance of Arizona Bell’s vireo increases in the LCR MSCP planning area as a result 24 
of implementing LCR MSCP conservation measures for this species.  The level of 25 
adverse effects on habitats and individuals will depend on the type and extent of LCR 26 
MSCP habitat management activities that are undertaken in species habitat. 27 

Implementation of the LCR MSCP Conservation Plan will create at least 2,983 acres of 28 
Arizona Bell’s vireo habitat to replace habitat that could be lost as a result of covered 29 
activities. 30 

5.5.20 Sonoran Yellow Warbler 31 

Implementation of the covered activities and LCR MSCP conservation measures could 32 
affect a substantial proportion of Sonoran yellow warbler habitat throughout its present 33 
range over the term of the LCR MSCP.  In the LCR MSCP planning area, the effects of 34 
changes in points of diversion on cottonwood-willow land cover that provides habitat 35 
would be gradual, commensurate with the creation of higher value replacement habitats.  36 
The LCR MSCP Conservation Plan includes conservation measures to avoid and 37 
minimize the direct effects of implementing covered activities and the LCR MSCP on 38 
Sonoran yellow warbler, and the potential effects of habitat loss are expected to be 39 
minimized through creation of replacement habitat.  For the reasons described below, 40 
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implementation of the flow-related and non-flow-related covered activities, and the LCR 1 
MSCP is likely to adversely affect the Sonoran yellow warbler. 2 

5.5.20.1 Effects of Flow-Related Covered Activities 3 

Flow-related activities may result in take of Sonoran yellow warbler.  Changes in points 4 
of diversion in Reaches 3–5 would lower groundwater levels sufficiently in these reaches 5 
to reduce the extent or quality of 2,929 acres of Sonoran yellow warbler habitat (see 6 
Table 5-5).  The LCR MSCP would avoid the potential effects of lowering groundwater 7 
elevations on an additional 2,224 acres of habitat at Topock Marsh by maintaining water 8 
deliveries to Topock Marsh, thereby maintaining water levels and existing conditions (see 9 
Table 5-3). 10 

As described in Section 5.2.3.3, riparian vegetation that could provide habitat for the 11 
Sonoran yellow warbler may establish as Lake Mead reservoir elevations decline over the 12 
term of the LCR MSCP at the Lake Mead delta, Virgin River delta, Muddy River delta, 13 
and the portion of the Grand Canyon influenced by Lake Mead.  Sonoran yellow warbler 14 
habitat is not currently present within the full pool elevation of Lake Mead and 15 
implementation of the covered activities will not result in immediate take of Sonoran 16 
yellow warbler.  Riparian vegetation that provides habitat could establish under favorable 17 
reservoir conditions in the future and could be lost or degraded when reservoir elevations 18 
subsequently decline or rise sufficiently to respectively desiccate or inundate the habitat.  19 
The frequency, extent, and value of habitat and attendant species benefits that could be 20 
periodically created and subsequently lost as a result of changes in reservoir elevations 21 
over the term of the LCR MSCP cannot be predicted based on the available information.  22 
The periodic loss of this ephemeral habitat, however, could result in a low level of take of 23 
Sonoran yellow warbler over the term of the LCR MSCP. 24 

As described in Section  5.2.2.3, effects of ongoing flow-related covered activities could 25 
contribute to a minimal and unquantifiable level of degradation of habitat over the term 26 
of the LCR MSCP. 27 

5.5.20.2 Effects of Federal Non-Flow-Related Covered 28 
Activities 29 

Operation of equipment to implement non-flow-related covered activities (e.g., 30 
implementation of channel, desilting basin, boat ramp, gauge station, and other facility 31 
maintenance activities; implementation of marsh and riparian restoration and restoration 32 
projects; conversion of lands to agriculture) could result in take of Sonoran yellow 33 
warbler.  Noise, artificial lighting, and dust may have indirect effects, well beyond the 34 
construction areas, on nesting Sonoran yellow warbler.  Such effects may include 35 
displacement of nesting pairs or decreased reproductive success.  Equipment operation 36 
and associated activities are expected to result in some low level of take over the term of 37 
the LCR MSCP. 38 

Up to 183 acres of Sonoran yellow warbler habitat could be removed to maintain channel 39 
functions (e.g., dredging desilting basins) and convert lands to agriculture (see Table 5-40 
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5).  Activities associated with removal of habitat during the breeding season could result 1 
in mortality of eggs or nestlings.  These activities are expected to result in some low level 2 
of take over the term of the LCR MSCP.  However, these activities would be conducted, 3 
to the extent practicable, when nesting adults and young birds are not present.  Some land 4 
cover types that are not considered to be species’ habitat, but that may support some 5 
transitory or minor level of use (e.g., saltcedar and saltcedar-dominated land cover types) 6 
by individuals, could also be converted to agriculture.  Implementation of the avoidance 7 
and minimization measures described in the LCR MSCP Conservation Plan, however, 8 
will reduce the likelihood for incidental take of that could be associated with removal of 9 
these land cover types. 10 

As described in Section 5.2.2.3, indirect effects of ongoing non-flow-related covered 11 
activities could contribute to a minimal and unquantifiable level of degradation of habitat 12 
over the term of the LCR MSCP. 13 

5.5.20.3 Effects of LCR MSCP Implementation 14 

Activities associated with creating and maintaining covered species habitat may result in 15 
take of Sonoran yellow warbler.  LCR MSCP habitat creation–related activities could 16 
result in temporary disturbance of habitat and harassment of individuals if they are 17 
present at the time activities are implemented, but these activities would avoid removing 18 
primary habitat to establish habitat for other covered species.  Some land cover types that 19 
are not considered to be species’ habitat, but that may support some transitory or minor 20 
level of use (e.g., dry patches of saltcedar and saltcedar-dominated land cover types) by 21 
individuals, could be converted to habitat to benefit other covered species.  22 
Implementation of the avoidance and minimization measures described in the LCR 23 
MSCP Conservation Plan (see LCR MSCP HCP Chapter 5), however, will reduce the 24 
likelihood for incidental take that could be associated with removal of these land cover 25 
types. 26 

Habitat management–related activities, such as periodic removal of trees in patches of 27 
created habitat to encourage stand regeneration and operation of equipment to maintain 28 
roads, could result in temporary loss of habitat and harassment of individuals.  The 29 
maximum extent of habitat that could be affected by habitat management activities is 30 
estimated to be 5,940 acres (i.e., the extent of cottonwood-willow land cover to be 31 
created as habitat for associated covered species) over the term of the LCR MSCP.  The 32 
likelihood of take is expected to increase over the term of the LCR MSCP if the 33 
abundance of Sonoran yellow warbler increases in the LCR MSCP planning area as a 34 
result of implementing LCR MSCP conservation measures for this species.  The level of 35 
adverse effects on habitats and individuals will depend on the type and extent of LCR 36 
MSCP habitat management activities that are undertaken in species habitat. 37 

Implementation of the LCR MSCP Conservation Plan will create at least 4,050 acres of 38 
Sonoran yellow warbler habitat to replace habitat that could be lost as a result of covered 39 
activities and will increase the amount of new habitat by 928 acres. 40 
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5.5.21 Summer Tanager 1 

The potential effects of implementing covered activities and LCR MSCP conservation 2 
measures on the rangewide distribution and status of the summer tanager are expected to 3 
be minor, affecting a relatively small number of individuals and proportion of its habitat 4 
throughout its range over the term of the LCR MSCP.  Within the LCR MSCP planning 5 
area, the effects of changes in points of diversion on cottonwood-willow land cover that 6 
provides habitat will be gradual and commensurate with the creation of higher value 7 
replacement habitats.  The LCR MSCP Conservation Plan includes conservation 8 
measures to avoid and minimize direct effects of implementing covered activities and the 9 
LCR MSCP on the summer tanager, and the potential effects of habitat loss are expected 10 
to be minimized with the creation of replacement habitat.  For the reasons described 11 
below, implementation of the flow-related and non-flow-related covered activities, and 12 
the LCR MSCP is likely to adversely affect the summer tanager. 13 

5.5.21.1 Effects of Flow-Related Covered Activities 14 

Flow-related activities may result in take of summer tanager.  Changes in points of 15 
diversion in Reaches 3–5 would lower groundwater levels sufficiently in these reaches to 16 
reduce the extent or quality of 161 acres of habitat (see Table 5-5). 17 

As described in Section 5.2.3.3, cottonwoods and willows that could provide habitat for 18 
the summer tanager may establish as Lake Mead reservoir elevations decline over the 19 
term of the LCR MSCP at the Lake Mead delta, Virgin River delta, Muddy River delta, 20 
and the portion of the Grand Canyon influenced by Lake Mead.  Cottonwoods and 21 
willow that provide habitat would not likely establish except when the timing of when 22 
suitable substrates are wetted by changes in reservoir elevations coincides with the timing 23 
of cottonwood and willow seed dispersal.  Summer tanager habitat is not currently 24 
present within the full pool elevation of Lake Mead and implementation of the covered 25 
activities will not result in immediate take of summer tanager.  Cottonwoods and willows 26 
could establish under favorable reservoir conditions in the future and could be lost when 27 
reservoir elevations subsequently decline or rise sufficiently to respectively desiccate or 28 
inundate the habitat.  The frequency, extent, and value of habitat and attendant species 29 
benefits that could be periodically created and subsequently lost as a result of changes in 30 
reservoir elevations over the term of the LCR MSCP cannot be predicted based on the 31 
available information.  The periodic loss of this ephemeral roosting habitat, however, 32 
could result in a low level of take of summer tanager over the term of the LCR MSCP. 33 

As described in Section  5.2.2.3, effects of ongoing flow-related covered activities could 34 
contribute to a minimal and unquantifiable level of degradation of cottonwood-willow 35 
land cover types that provide habitat over the term of the LCR MSCP. 36 
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5.5.21.2 Effects of Federal Non-Flow-Related Covered 1 
Activities 2 

Operation of equipment to implement non-flow-related covered activities (e.g., 3 
implementation of channel, desilting basin, boat ramp, gage station, and other facility 4 
maintenance activities; implementation of marsh and riparian restoration and restoration 5 
projects; conversion of lands to agriculture) may result in take of summer tanager.  Noise, 6 
artificial lighting, and dust may have indirect effects, well beyond the construction areas, 7 
on nesting summer tanagers.  Such effects may include displacement of nesting pairs or 8 
decreased reproductive success.  Equipment operation and associated activities are 9 
expected to result in some low level of take over the term of the LCR MSCP. 10 

Up to 14 acres of summer tanager habitat could be removed to maintain channel 11 
functions (e.g., dredging desilting basins) (see Table 5-5).  Activities associated with 12 
removal of habitat during the breeding season could result in mortality of eggs or 13 
nestlings.  These activities are expected to result in some low level of take over the term 14 
of the LCR MSCP.  However, these activities would be conducted, to the extent 15 
practicable, when nesting adults and young birds are not present.  Some land cover types 16 
that are not considered to be species’ habitat, but that may support some transitory or 17 
minor level of use (e.g., saltcedar and saltcedar-dominated land cover types) by 18 
individuals, could also be converted to agriculture.  Implementation of the avoidance and 19 
minimization measures described in the LCR MSCP Conservation Plan, however, will 20 
reduce the likelihood for incidental take of that could be associated with removal of these 21 
land cover types. 22 

As described in Section 5.2.2.3, indirect effects of ongoing non-flow-related covered 23 
activities could contribute to a minimal and unquantifiable level of degradation of 24 
cottonwood-willow land cover types that provide habitat over the term of the LCR 25 
MSCP. 26 

The creation of summer tanager habitat through implementation of the LCR MSCP 27 
Conservation Plan is expected to result in an increase in the numbers and distribution of 28 
summer tanagers in the LCR MSCP planning area.  Consequently, the number of summer 29 
tanagers exposed to disturbances by these types of non-flow-related activities is expected 30 
to increase in future years. 31 

5.5.21.3 Effects of LCR MSCP Implementation 32 

Activities associated with creating and maintaining created covered species habitat may 33 
result in take of summer tanager.  LCR MSCP habitat creation–related activities could 34 
result in harassment of individuals if they are present at the time activities are 35 
implemented, but these activities would avoid removing primary habitat to establish 36 
habitat for other covered species.  Some land cover types that are not considered to be 37 
species’ habitat, but that may support some transitory or minor level of use 38 
(e.g., saltcedar and saltcedar-dominated land cover types) by individuals, could be 39 
converted to habitat to benefit other covered species.  Implementation of the avoidance 40 
and minimization measures described in the LCR MSCP Conservation Plan (see LCR 41 
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MSCP HCP Chapter 5), however, will reduce the likelihood for incidental take that could 1 
be associated with removal of these land cover types. 2 

Habitat management–related activities, such as periodic removal of trees in patches of 3 
created habitat to encourage stand regeneration and operation of equipment to maintain 4 
roads, could result in temporary loss of habitat and harassment of individuals.  The 5 
maximum extent of habitat that could be affected by habitat management activities is 6 
estimated to be 5,940 acres (i.e., the extent of cottonwood-willow land cover to be 7 
created as habitat for associated covered species) over the term of the LCR MSCP.  The 8 
likelihood of take is expected to increase over the term of the LCR MSCP if the 9 
abundance of summer tanager increases in the LCR MSCP planning area as a result of 10 
implementing LCR MSCP conservation measures for this species.  The level of adverse 11 
effects on habitats and individuals will depend on the type and extent of LCR MSCP 12 
habitat management activities that are undertaken in species habitat. 13 

Implementation of the LCR MSCP Conservation Plan will create at least 602 acres of 14 
summer tanager habitat to replace habitat that could be lost as a result of covered 15 
activities and will increase the amount of protected new habitat by 427 acres. 16 

5.5.22 Flat-Tailed Horned Lizard 17 

Flow-related activities will not affect the desert scrub communities inhabited by the flat-18 
tailed horned lizard.  Flow-related covered activities, therefore, are unlikely to result in 19 
take of the flat-tailed horned lizard.  The potential effects of implementing non-flow-20 
related covered activities and LCR MSCP conservation measures on the rangewide 21 
distribution and status of the flat-tailed horned lizard are expected to be minor, potentially 22 
affecting a small number of individuals and small patches of habitat.  The LCR MSCP 23 
Conservation Plan includes conservation measures to avoid and minimize direct effects 24 
of implementing covered activities and the LCR MSCP on the flat-tailed horned lizard.  25 
For the reasons described below, implementation of the non-flow-related covered 26 
activities and the LCR MSCP is likely to adversely affect the flat-tailed horned lizard. 27 

5.5.22.1 Effects of Federal Non-Flow-Related Covered 28 
Activities 29 

Conversion of lands to agriculture in Reaches 6 and 7 and activities associated with 30 
maintaining the 242 Well Field and Lateral near the SIB would result in take of flat-tailed 31 
horned lizard.  Conversion of lands to agriculture would remove habitat, and operation of 32 
equipment necessary to convert lands and farm fields would result in harassment and 33 
mortality of individuals.  This species inhabits sites that support sparsely vegetated fine 34 
sands.  Species habitat cannot be directly correlated to mapped LCR MSCP land cover 35 
types, but could be present as inclusions within desert scrub and riparian land cover types 36 
in Reaches 6 and 7.  The extent of habitat loss is estimated to be up to 10 percent of the 37 
total extent of desert scrub and riparian land cover types that would be converted to 38 
agricultural uses in Reaches 6 and 7.  Up to 1,280 acres of desert scrub and riparian land 39 
cover could be converted to agricultural uses; therefore, based on this assumption, up to 40 
128 acres of flat-tailed horned lizard habitat could be removed by these activities (see 41 
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Table 5-5).  Channel maintenance–related activities would be implemented adjacent to 1 
the river channel, where this species and its habitat are not expected to be present. 2 

Activities to maintain the 242 Well Field include controlling weeds, cleaning the lateral, 3 
grading and graveling access roads, and repairing or replacing infrastructure.  Operation 4 
of vehicles and other equipment to implement these activities could result in direct 5 
mortality of individual lizards.  Operation of equipment can crush lizards in underground 6 
burrows or on the surface in locations where maintenance activities are undertaken, or 7 
lizards present along roadways may be struck by vehicles (U.S. Fish and Wildlife Service 8 
1997).  These activities are expected to result in low level of take over the term of the 9 
LCR MSCP. 10 

Implementation of ongoing non-flow-related covered activities are not expected to result 11 
in indirect effects on the flat-tailed horned lizard. 12 

5.5.22.2 Effects of LCR MSCP Implementation 13 

Activities associated with establishing and managing LCR MSCP–created covered 14 
species habitat may result in take of flat-tailed horned lizard.  It is unlikely that LCR 15 
MSCP covered species habitats would be created in flat-tailed horned lizard habitat 16 
because site conditions associated with its habitat likely would be unsuitable for creation 17 
of other habitat.  To the extent practicable, construction of new infrastructure that may be 18 
required to establish and maintain conservation areas in Reaches 6 and 7 would be 19 
designed to avoid flat-tailed horned lizard habitat.  However, harassment and mortality of 20 
individuals could be associated with habitat establishment and maintenance activities 21 
(e.g., operation of vehicles and equipment).  These activities, therefore, could result in a 22 
low level of take. 23 

Implementation of the LCR MSCP Conservation Plan will protect 230 acres of 24 
unprotected occupied flat-tailed horned lizard habitat to mitigate the loss of up to 25 
128 acres of flat-tailed horned lizard habitat as a result of implementing covered 26 
activities.  The acquired habitat will be transferred to an appropriate management agency 27 
for permanent protection of habitat for the species. 28 

5.5.23 Relict Leopard Frog 29 

The potential effects of implementing the covered activities and LCR MSCP 30 
conservation measures on distribution and status of the relict leopard frog are expected to 31 
be minor, potentially affecting a small number of individuals and small patches of 32 
habitat.  The LCR MSCP Conservation Plan includes conservation measures to avoid and 33 
minimize direct effects of implementing covered activities and the LCR MSCP on the 34 
relict leopard frog.  For the reasons described below, implementation of the flow-related 35 
covered activities and the LCR MSCP is likely to adversely affect relict leopard frog. 36 
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5.5.23.1 Effects of Flow-Related Covered Activities 1 

Flow-related activities may result in take of relict leopard frog.  Relict leopard frog 2 
inhabits springs in Black Canyon in Reach 2.  Although relict leopard frog breeds in 3 
springs, it has been observed in the mainstem of the LCR in Reach 2, which likely serves 4 
as a corridor for movement among patches of habitat.  Changes in flow releases from 5 
Hoover Dam associated with implementation of flow-related covered activities could 6 
disrupt use of the corridor (e.g., cold-water flow releases) and may result in a low level of 7 
take of relict leopard frog.  Effects of ongoing flow releases from Hoover Dam on the use 8 
of the LCR as a movement corridor by the relict leopard frog will be the same as those 9 
associated with past operations. 10 

5.5.23.2 Effects of LCR MSCP Implementation 11 

It is unlikely that LCR MSCP created habitats will be established in or near relict leopard 12 
frog habitat.  However, if created habitat were to be established in occupied relict leopard 13 
frog habitat, the created habitat would be designed to provide habitat for the relict leopard 14 
frog as well as for other appropriate covered species.  Maintenance of created habitats 15 
occupied by relict leopard frogs or that are located near occupied habitat, could result in 16 
some unquantified level of harassment and mortality of individuals.  17 

Implementation of the LCR MSCP Conservation Plan will benefit the relict leopard frog 18 
by funding planned, but unfunded, research and conservation measures to be undertaken 19 
through existing programs, as appropriate.  Implementation of these measures will help 20 
ensure that the existing abundance of the species in and adjacent to the LCR MSCP 21 
planning area is maintained or increased. 22 

5.5.24 Flannelmouth Sucker 23 

The potential effects of implementing covered activities and LCR MSCP conservation 24 
measures on the rangewide distribution and status of the flannelmouth sucker are 25 
expected to be minor, affecting a relatively small number of individuals and proportion of 26 
its habitat throughout its range over the term of the LCR MSCP.  The LCR MSCP 27 
Conservation Plan includes conservation measures to replace habitat affected by covered 28 
activities and research to collect information necessary to direct future management of 29 
the species.  For the reasons described below, implementation of the flow-related and 30 
non-flow-related covered activities, and the LCR MSCP is likely to adversely affect the 31 
flannelmouth sucker. 32 

5.5.24.1 Effects of Flow-Related Covered Activities 33 

Flow-related activities may result in take of flannelmouth sucker.  Changes in flow in 34 
Reach 3 would result in the loss of 85 acres of flannelmouth sucker habitat (see Table 5-35 
5).  Spawning during spring has been observed in Reach 3 in glides or slow riffles over 36 
medium-coarse gravel substrate.  The reduced depth associated with reduced flows could 37 



  Effects of the Covered Activities

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
5-90 

December 2004

J&S 00450.00

 

result in the loss of up to 53 acres of spawning habitat.  Juvenile flannelmouth suckers 1 
use sheltered shorelines and backwaters.  Backwaters are warmer and more productive 2 
than the main river channel, potentially supporting faster fish growth rates.  In addition, 3 
backwaters with emergent vegetation provide cover and refuge from predators.  Reduced 4 
flow and shallower depth could result in the loss of up to 32 acres of rearing habitat.  5 
Reduced flow may also increase stranding losses where daily flow variability isolates and 6 
desiccates occupied habitat.  Effects of ongoing flow-related covered activities on the 7 
flannelmouth sucker would be the same as those described in Section 5.5.6 for the 8 
razorback sucker, except that the analysis is limited to Reach 3. 9 

Based on the potential for entrainment of razorback suckers in water diversions (Bureau 10 
of Reclamation 1996), diversions from the river could entrain flannelmouth sucker, but 11 
potential entrainment losses would be minimal.  There are relatively few diversions 12 
directly from the river segment of Reach 3, and the diversions are small relative to river 13 
flow. 14 

Changes in reservoir elevations associated with implementation of flow-related covered 15 
activities could result in the establishment of transitory segments of the Colorado River 16 
and Virgin River, when the reservoir pool is maintained at lower elevations that could be 17 
occupied by flannelmouth sucker.  These transitory river segments would be lost when 18 
the reservoir pool elevation is increased.  Over the term of the LCR MSCP reservoir 19 
operations are expected to result in some low level of take. 20 

5.5.24.2 Effects of Federal Non-Flow-Related Covered 21 
Activities 22 

Implementation of non-flow-related covered activities to maintain the stable location and 23 
slope of the river channel, including dredging, bank maintenance, and maintenance of 24 
levees, jetties, and training structures, may result in take of flannelmouth sucker in Reach 25 
3.  Effects on flannelmouth sucker would be temporary, generally encompassing the 26 
period of construction.  Dredging may remove potential spawning and rearing habitat 27 
associated with wash fans.  Dredging and maintenance activities would temporarily 28 
remove food organisms and cover from the dredged areas of the river channel and 29 
backwaters.  Placement of riprap and the removal of shoreline vegetation could reduce 30 
channel-edge complexity, subsequently reducing cover from predator species and 31 
production of invertebrates that are food for fish (Hicks et al. 1991).  Increased turbidity 32 
caused by dredging and maintenance activities could cause sedimentation of spawning 33 
and rearing habitat.  Sedimentation could suffocate eggs and larvae and reduce the 34 
production and availability of food organisms.  Contaminants accidentally discharged or 35 
suspended with disturbed sediments could adversely affect survival, growth, and 36 
reproduction.  These activities are expected to result in some low level of take over the 37 
term of the LCR MSCP.  As described in Section 5.2.2.3, indirect effects of ongoing non-38 
flow-related covered activities could contribute to a minimal and unquantifiable level of 39 
degradation of the river channel and backwaters that provide habitat over the term of the 40 
LCR MSCP. 41 

In addition to causing effects on habitat, dredging and maintenance of banks, levees, 42 
jetties, and training structures could cause direct mortality or cause fish to temporarily 43 
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avoid using affected habitat.  Direct mortality could result from entrainment into the 1 
dredge intake or physical trauma to the organisms.  Adult and juvenile fish may move 2 
away from affected habitat.  These activities are expected to result an level of take over 3 
the term of the LCR MSCP. 4 

Dredging backwaters and the areas surrounding jetties and training structures would 5 
maintain flow continuity between the backwaters and the river and would maintain the 6 
backwater area and depth.  Flannelmouth sucker may benefit from maintenance of 7 
backwaters because backwaters along the LCR provide habitat (Bradford et al. 1998).  8 
Improved flow continuity in the backwaters will improve access and maintain water 9 
quality. 10 

Construction and maintenance of fish grow-out coves, fishing docks, fish attraction 11 
structures, and boat ramps in Lake Mohave would disturb and cover up the reservoir 12 
bottom.  Only a small area of potential spawning and rearing habitat would be removed 13 
as a result of construction; this removal would not be expected to adversely affect 14 
flannelmouth sucker.  Temporary adverse effects could be associated with increased 15 
turbidity and contaminants contributed by construction and maintenance activities, which 16 
could affect spawning and rearing habitat.  Sedimentation could suffocate eggs and larvae 17 
and reduce the production and availability of food organisms.  Contaminants accidentally 18 
discharged or suspended with disturbed sediments could adversely affect survival, 19 
growth, and reproduction.  These activities are expected to result in a low level of take 20 
over the term of the LCR MSCP. 21 

In addition to effects on habitat, construction and resulting recreational activities 22 
associated with fishing docks, artificial fish habitats, and boat ramps at Lake Mohave 23 
could cause direct mortality or cause fish to temporarily avoid using affected habitat.  24 
Direct mortality could result from physical trauma to individual fish during construction 25 
or through capture by recreational anglers.  Adult and juvenile fish may move away from 26 
affected habitat.  In addition, these artificial habitats designed for nonnative fish species 27 
may adversely affect flannelmouth sucker by increasing local predator density.  These 28 
activities are expected to result in a low level of take over the term of the LCR MSCP. 29 

5.5.24.3 Effects of LCR MSCP Implementation 30 

Construction-related activities associated with establishing and managing LCR MSCP–31 
created covered species habitat in Reach 3 may result in take of flannelmouth sucker.  32 
The adverse effects of habitat construction and maintenance activities on flannelmouth 33 
sucker would be temporary, generally occurring during the period of construction.  34 
Habitat creation–related construction and maintenance activities may: 35 

 cause juvenile and adult fish to temporarily avoid using affected habitat; 36 

 increase turbidity and cause sedimentation of spawning and rearing habitat, which 37 
could suffocate eggs and larvae and temporarily reduce production and availability of 38 
food organisms; and 39 
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 result in accidental discharge of contaminants or cause resuspension of contaminants 1 
from disturbed sediments, which could adversely affect the survival, growth, and 2 
reproduction of flannelmouth sucker. 3 

Although construction and maintenance activities could adversely affect flannelmouth 4 
sucker and its habitat in Reach 3, the extent of habitat disturbed would be small, the 5 
disturbance would be temporary, and the effects would be minimal. 6 

Control of competitor and predator species in created backwaters occupied by 7 
flannelmouth sucker may also inadvertently capture, injure, or result in mortality of 8 
individual flannelmouth sucker.  Stocking razorback suckers in flannelmouth sucker 9 
habitat may result in hybridization, which may affect the flannelmouth population. 10 

Buhl and Hamilton (1996) found that mixtures of inorganics derived from irrigation 11 
activities may have an adverse effect on larval and juvenile bonytail and razorback sucker 12 
in the Green River.  Establishment and maintenance of LCR MSCP–created habitats, 13 
however, are not expected to increase contaminant concentrations above existing levels.  14 
Establishment and maintenance of LCR MSCP habitats are not expected to require 15 
pesticide use that could diminish habitat value for terrestrial species, so creation of 16 
habitat on agricultural lands would likely result in an overall decrease in contaminant 17 
concentrations, or in no net change for nonagricultural sites.  Runoff/return flow from 18 
habitat creation sites would be minimized to the greatest extent possible.  Therefore, 19 
contaminants associated with runoff from LCR MSCP habitats are unlikely to adversely 20 
affect flannelmouth sucker. 21 

Implementation of the LCR MSCP Conservation Plan conservation measures, including 22 
creation of 85 acres of habitat and funding research to determine the management needs 23 
of the flannelmouth sucker in the LCR, will help ensure that the existing abundance of 24 
the species in the LCR MSCP planning area is maintained.  Research undertaken by the 25 
LCR MSCP will provide the information necessary to identify future management 26 
actions that could be undertaken by the LCR MSCP or others that will benefit the species. 27 

5.5.25 MacNeill’s Sootywing Skipper 28 

Implementation of covered activities and the LCR MSCP conservation measures could 29 
affect a substantial proportion of the extent of known MacNeill’s sootywing skipper 30 
habitat.  The degree to which changes in points of diversion would affect the future 31 
distribution and status of MacNeill’s sootywing skipper compared to existing conditions 32 
is uncertain.  The effects of covered activities on the distribution and status of the 33 
MacNeill’s sootywing skipper, however, are expected to be minimized over the term of 34 
the LCR MSCP because the effects of changes in points of diversion on moist soils 35 
required by the species will be gradual and commensurate with the creation of higher 36 
value replacement habitats.  The LCR MSCP Conservation Plan also includes 37 
conservation measures to avoid and minimize direct effects of implementing covered 38 
activities and the LCR MSCP on the MacNeill’s sootywing skipper and research to 39 
collect information necessary to direct future management of the species.  For the reasons 40 
described below, implementation of the flow-related and non-flow-related covered 41 
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activities, and the LCR MSCP is likely to adversely affect the MacNeill’s sootywing 1 
skipper. 2 

5.5.25.1 Effects of Flow-Related Covered Activities 3 

Flow-related activities may result in take of MacNeill’s sootywing skipper.  Changes in 4 
flow in Reaches 3 and 4 would result in the degradation or loss of 172 acres of adjoining 5 
patches of atriplex and honey mesquite land cover that provide MacNeill’s sootywing 6 
skipper habitat (see Table 5-5).  Reductions in groundwater elevations are not expected to 7 
affect quail bush or honey mesquite plants used by the species.  However, reduction in 8 
groundwater elevations could be sufficient to degrade or eliminate the microhabitat 9 
conditions, maintained by high groundwater elevations, that are necessary to sustain 10 
MacNeill’s sootywing skipper. 11 

As described in Section  5.2.2.3, effects of ongoing flow-related covered activities could 12 
contribute to a minimal and unquantifiable level of degradation of habitat over the term 13 
of the LCR MSCP. 14 

5.5.25.2 Effects of Federal Non-Flow-Related Covered 15 
Activities 16 

Conversion of lands to agricultural uses could remove up to 50 acres of MacNeill’s 17 
sootywing skipper habitat (Table 5-5).  Operation of equipment to implement non-flow-18 
related covered activities (e.g., implementation of channel, desilting basin, boat ramp, 19 
gage station, and other facility maintenance activities) could result in take of MacNeill’s 20 
sootywing skipper.  These activities would, to the extent practicable, avoid removing 21 
MacNeill’s sootywing skipper habitat.  However, these activities may result in some low 22 
level of disturbance or loss of habitat over the term of the LCR MSCP.  Non-flow-related 23 
activities associated with operation of equipment near existing populations may result in 24 
direct take of individuals. 25 

As described in Section 5.2.2.3, indirect effects of ongoing non-flow-related covered 26 
activities could contribute to a minimal and unquantifiable level of degradation of habitat 27 
over the term of the LCR MSCP. 28 

5.5.25.3 Effects of LCR MSCP Implementation 29 

Habitat creation–related activities may result in take of MacNeill’s sootywing skipper.  30 
LCR MSCP habitat creation–related activities would avoid removing MacNeill’s 31 
sootywing skipper habitat.  However, LCR MSCP activities related to establishing and 32 
managing created habitat, such as operation of vehicles and equipment, could result in 33 
mortality of individuals if they are present when such activities are undertaken.  It is 34 
likely that activities associated with the creation of MacNeill’s sootywing skipper habitat 35 
would result in such take because it will be desirable to locate created habitat adjacent to 36 
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or near occupied habitat to facilitate the use of the new habitat by MacNeill’s sootywing 1 
skippers. 2 

Implementation of the LCR MSCP Conservation Plan will create at least 200 acres of 3 
MacNeill’s sootywing skipper habitat to replace habitat removed as a result of 4 
implementing covered activities and will help ensure that the existing abundance of the 5 
species in the LCR MSCP planning area is maintained. 6 

5.5.26 Sticky Buckwheat 7 

Sticky buckwheat is a rare annual plant; its distribution is centered in the Muddy and 8 
Virgin River drainages.  Regionally significant populations occur around the Overton 9 
Arm shoreline of Lake Mead, including some locations that are below the full-pool 10 
elevation (Niles et al. 1995, 1997; National Park Service 1999).  Federal non-flow-related 11 
covered activities and implementation of the LCR MSCP are not expected to result in 12 
take of sticky buckwheat.  This species occurs in mixed Mojave desert scrub 13 
communities that are not expected to be affected by non-flow-related covered activities, 14 
and implementation of the LCR MSCP Conservation Plan would avoid effects on the 15 
species. 16 

The potential effects of implementing covered activities and LCR MSCP conservation 17 
measures on distribution and status of the sticky buckwheat are expected to be minor, 18 
affecting only plants that become established in transitory shoreline habitats that are 19 
created when Lake Mead reservoir elevations are below full pool and that are inundated 20 
when reservoir elevations subsequently rise.  For the reasons described below, 21 
implementation of the flow-related covered activities, and the LCR MSCP is likely to 22 
adversely affect the sticky buckwheat. 23 

5.5.26.1 Effects of Flow-Related Covered Activities 24 

Implementation of ongoing and future flow-related covered activities may result in 25 
impacts on sticky buckwheat.  Sticky buckwheat can establish on suitable soils that 26 
become exposed when the Lake Mead reservoir is below its full-pool elevation.  Changes 27 
in reservoir elevations associated with flow-related covered activities could result in 28 
some low level of take of sticky buckwheat plants that have established below the full-29 
pool elevation because reservoir elevations could rise and inundate these plants. 30 

5.5.27 Threecorner Milkvetch 31 

Threecorner milkvetch is an annual plant whose distribution is limited.  In and adjacent to 32 
the LCR MSCP planning area, it is rare and occurs locally along the lower Muddy, 33 
Virgin, and Colorado Rivers.  Federal non-flow-related covered activities and LCR 34 
MSCP implementation would not result in take of threecorner milkvetch.  It is typically 35 
associated with creosote bush scrub, which is not expected to be affected by non-flow-36 
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related covered activities, and implementation of the LCR MSCP Conservation Plan 1 
would avoid effects on the species. 2 

The potential effects of implementing covered activities and LCR MSCP conservation 3 
measures on distribution and status of the threecorner milkvetch are expected to be 4 
minor, only affecting plants that become established in transitory shoreline habitats that 5 
are created when Lake Mead reservoir elevations are below full pool and that are 6 
inundated when reservoir elevations subsequently rise.  For the reasons described below, 7 
implementation of the flow-related covered activities, and the LCR MSCP is likely to 8 
adversely affect the threecorner milkvetch. 9 

5.5.27.1 Effects of Flow-Related Covered Activities 10 

Implementation of ongoing and future flow-related covered activities may result in 11 
impacts on threecorner milkvetch.  Threecorner milkvetch can establish on suitable soils 12 
that become exposed when the Lake Mead reservoir is below its full-pool elevation.  13 
Changes in reservoir elevations associated with implementation of flow-related covered 14 
activities could result in some low level of take of threecorner milkvetch plants that have 15 
established below the full-pool elevation because reservoir elevations could rise and 16 
inundate plants. 17 

5.5.28 Effects on Evaluation Species 18 

5.5.28.1 California Leaf-Nosed Bat 19 

The California leaf-nosed bat is a year-round resident in all reaches of the LCR.  It roosts 20 
in caves or mines close to riparian areas and forages near open water in all land cover 21 
types where insect prey are abundant.  Lowering of groundwater elevations could reduce 22 
the production and abundance of insect prey as a result of changes in the extent, 23 
frequency, and duration that surface water or moist soil surface conditions are present in 24 
patches of riparian land cover.  There is currently insufficient information to determine 25 
whether reduction in groundwater levels would reduce the abundance of insect prey 26 
species sufficiently to affect the California leaf-nosed bat.  Non-flow-related covered 27 
activities and LCR MSCP implementation are not expected to affect roost sites and, 28 
therefore, are not expected to result in take of the California leaf-nosed bat. 29 

Implementation of the LCR MSCP conservation measures that will maintain or increase 30 
the production of insect food items will fully mitigate flow-related effects, if any, on the 31 
diversity and production of insects.  In addition, implementation of survey and research 32 
conservation measures will provide important information for use in developing future 33 
conservation efforts for this species. 34 
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5.5.28.2 Pale Townsend’s Big-Eared Bat 1 

The pale Townsend’s big-eared bat is a year-round resident along all reaches of the 2 
MSCP planning area (Hall 1946).  Maternity and day roosts are generally located in 3 
mines or caves; night roosts may be in buildings or other structures.  Lowering of 4 
groundwater elevations could reduce the production and abundance of insect prey as a 5 
result of changes in the extent, frequency, and duration that surface water or moist soil 6 
surface conditions are present in patches of riparian land cover.  There is currently 7 
insufficient information to determine whether reduction in groundwater levels would 8 
reduce the abundance of insect prey species sufficiently to affect the pale Townsend’s 9 
big-eared bat.  Non-flow-related covered activities and LCR MSCP implementation are 10 
not expected to affect roost sites and, therefore, are not expected to result in take of the 11 
pale Townsend’s big-eared bat. 12 

Implementation of the LCR MSCP conservation measures that will maintain or increase 13 
the production of insect food items will fully mitigate flow-related effects, if any, on the 14 
diversity and production of insects.  In addition, implementation of survey and research 15 
conservation measures will provide important information for use in developing future 16 
conservation efforts for this species. 17 

5.5.28.3 Colorado River Toad 18 

The Colorado River toad is a semiaquatic amphibian associated with Sonoran desert 19 
tortoise habitats that was last observed in the LCR MSCP planning area in 1984 in 20 
Reach 4 on the Arizona side of the Cibola NWR.  Because the Colorado River toad is not 21 
present in the LCR MSCP planning area, implementation of flow-related covered 22 
activities, non-flow-related covered activities, and the LCR MSCP will not result in take 23 
of the Colorado River toad. 24 

Implementation of the LCR MSCP conservation measures to conduct research to 25 
determine the species status and life requirements and techniques for reestablishing 26 
occurrences of the Colorado River toad will provide information necessary for successful 27 
management to maintain and increase the abundance of the Colorado River toad 28 
throughout its range. 29 

5.5.28.4 Lowland Leopard Frog 30 

The lowland leopard frog is not known to occur in the LCR MSCP planning area but does 31 
occur near the LCR MSCP planning area at the Bill Williams River NWR, approximately 32 
7 miles upstream from the Colorado River in Reach 3.  Because the lowland leopard frog 33 
is not present in the LCR MSCP planning area, implementation of flow-related covered 34 
activities, non-flow-related covered activities, and the LCR MSCP will not result in take 35 
of the lowland leopard frog. 36 

Implementation of the LCR MSCP conservation measures to conduct research to 37 
determine the status and life requirements and techniques for reestablishing occurrences 38 
of the lowland leopard frog will provide information necessary for successful 39 
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management to maintain and increase the abundance of lowland leopard frogs throughout 1 
its range. 2 

5.6 Effects of Non-Federal Non-Flow-Related 3 

Covered Activities 4 

5.6.1 Yuma Clapper Rail 5 

Proposed activities related to habitat restoration and maintenance projects, facilities and 6 
infrastructure maintenance, and operation of watercraft for law enforcement along the 7 
LCR may result in take of Yuma clapper rail.  The likelihood of take is expected to 8 
increase over the term of the LCR MSCP if Yuma clapper rail becomes more abundant in 9 
the LCR MSCP planning area as a result of implementing LCR MSCP conservation 10 
measures for this species.  Restoration-related activities, such as operation of equipment 11 
to remove vegetation, could result in temporary or permanent loss of habitat and 12 
harassment or mortality of individuals.  However, these activities would be conducted, to 13 
the extent practicable, when nesting adults and young birds are not present.  Effects on 14 
habitat would be temporary for restoration projects that restore or improve existing Yuma 15 
clapper rail habitat.  The probability of permanent loss of habitat is considered minimal 16 
because restoration projects undertaken in existing Yuma clapper rail habitat would be 17 
designed to maintain or improve its habitat, and it is unlikely that state fish and wildlife 18 
agencies would remove Yuma clapper rail habitat to restore habitat for other species.  19 
However, because habitat restoration sites have not yet been identified, it is assumed that 20 
up to 10 acres of degraded or former marsh that provides low-value habitat could be 21 
removed over the term of the LCR MSCP to restore habitat for other species.   22 

Activities associated with maintaining facilities and infrastructure may result in the 23 
periodic removal of emergent vegetation, growing in canals and drains, that provides 24 
Yuma clapper rail habitat.  Up to 557 miles of canals and drains that could support 25 
patches of emergent vegetation could be subject to periodic maintenance activities that 26 
would remove emergent vegetation over the term of the LCR MSCP.  As described in 27 
Section 5.2.1.3, it is unlikely that maintenance of canals would measurably affect the 28 
extent of species habitat.  Periodic maintenance of the 244 miles of drains in the LCR 29 
MSCP planning area, however, could result in the removal of up to 30 acres of emergent 30 
vegetation that could provide habitat. 31 

Operation of law enforcement patrol boats to enforce no-wake zone regulations that 32 
protect habitat (e.g., the Bill Williams Delta) would generate boat wakes in the no-wake 33 
zones for short periods in which other watercraft are being pursued.  During the breeding 34 
season, boat wakes could swamp nests, potentially resulting in mortality of eggs or 35 
nestlings.  Because of the low frequency with which such incidents occur (AGFD 36 
estimates that 150–200 person-days are expended annually enforcing no-wake zone 37 
regulations and NDOW estimates that 25–30 person-days are annually expended 38 
operating watercraft in sensitive off-channel areas that could support habitat in the LCR 39 
MSCP planning area) and the shortness of periods in which patrol boats generate boat 40 
wakes in protected habitat (i.e., the period required to stop a boat), a low level of take is 41 
expected. 42 
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Implementation of non-Federal ongoing non-flow-related covered activities are not 1 
expected to result in indirect effects on the Yuma clapper rail. 2 

5.6.2 Southwestern Willow Flycatcher 3 

Proposed activities related to habitat restoration and maintenance projects and facilities 4 
and infrastructure maintenance in the LCR MSCP planning area may result in take of 5 
southwestern willow flycatcher.  The likelihood of take is expected to increase over the 6 
term of the LCR MSCP if southwestern willow flycatchers become more abundant in the 7 
LCR MSCP planning area as a result of implementing LCR MSCP conservation 8 
measures for this species. 9 

Restoration-related activities, such as operation of equipment to remove vegetation, could 10 
result in temporary loss of habitat and harassment of individuals if individuals are present 11 
and activities are undertaken during the breeding season.  Effects on habitat would be 12 
permanent for restoration projects that remove habitat to restore land cover types not used 13 
by southwestern willow flycatcher.  The probability of permanent loss of habitat is 14 
considered minimal because riparian restoration maintenance projects undertaken in 15 
existing southwestern willow flycatcher habitat would be designed to maintain or 16 
improve its habitat, and it is unlikely that state fish and wildlife agencies would remove 17 
southwestern willow flycatcher habitat to restore habitat for other species.  However, 18 
because habitat restoration sites have not yet been identified, it is assumed that up to 10 19 
acres of degraded cottonwood-willow land cover that provides low-value habitat could be 20 
removed over the term of the LCR MSCP to restore habitat for other species.  Some land 21 
cover types that are not considered to be species’ habitat, but that may support some 22 
transitory or minor level of use (e.g., dry patches of saltcedar and saltcedar-dominated 23 
land cover types) by individuals, could also be restored as habitat for other species.  24 
Implementation of the avoidance and minimization measures described in the LCR 25 
MSCP Conservation Plan (see LCR MSCP HCP Chapter 5), however, will reduce the 26 
likelihood for incidental take of that could be associated with removal of these land cover 27 
types. 28 

Implementation of non-Federal ongoing non-flow-related covered activities are not 29 
expected to result in indirect effects on the southwestern willow flycatcher. 30 

5.6.3 Desert Tortoise 31 

Proposed activities related to habitat restoration and maintenance projects and facilities 32 
and infrastructure maintenance may result in take of desert tortoise.  Restoration projects 33 
are not expected to be implemented in desert tortoise habitat or result in adverse 34 
modification of designated critical habitat because it is unlikely that the desert scrub 35 
communities the tortoise inhabits would be restored as aquatic, wetland, or riparian land 36 
cover.  However, removal of relatively small amounts of habitat could be required if 37 
access roads and other infrastructure required to install and maintain restored habitats are 38 
constructed in desert tortoise habitat.  The level of habitat removal is expected to be 39 
minimal and is not expected to result in harm (i.e., injury or mortality of individuals); 40 
therefore, it is not expected to result in take.  Injury or mortality of individual tortoises 41 
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associated with implementing restoration projects, to the extent practicable, would be 1 
avoided.  Over the term of the LCR MSCP, however, these activities (involving operation 2 
of vehicles and equipment in habitat) are expected to result in some low level of take. 3 

Activities associated with maintaining facilities and infrastructure are generally expected 4 
to avoid effects on desert tortoise habitat.  Over the term of the LCR MSCP, however, 5 
these activities (involving operation of vehicles and equipment in habitat) are expected to 6 
result in some low level of take of individuals.  Implementation of non-Federal ongoing 7 
non-flow-related covered activities are not expected to result in indirect effects on the 8 
desert tortoise. 9 

5.6.4 Bonytail 10 

Covered activities related to construction and maintenance of fish attraction structures 11 
and navigation structures and stocking of nonnative fish species may result in take of 12 
bonytail in Reaches 2–5.  Adverse effects of construction and maintenance activities on 13 
bonytail would be temporary, generally occurring during the period of construction.  14 
Construction and maintenance activities may temporarily increase turbidity and could 15 
cause sedimentation of spawning and rearing habitat.  Sedimentation could suffocate eggs 16 
and larvae and temporarily reduce the production and availability of food organisms.  17 
Contaminants accidentally discharged or suspended with disturbed sediments could 18 
adversely affect the survival, growth, and reproduction of bonytail.  Although 19 
construction and maintenance activities could adversely affect bonytail and its habitat, the 20 
effects would be minimal.  Implementation of these activities is expected to result in 21 
some low level of take over the term of the LCR MSCP.  Implementation of non-Federal 22 
ongoing non-flow-related covered activities are not expected to result in indirect effects 23 
on the bonytail. 24 

In addition to causing construction and maintenance effects on habitat, implementation of 25 
all non-flow-related covered activities could cause direct mortality or cause fish to 26 
temporarily avoid using affected habitat during periods of disturbance.  Establishment of 27 
artificial habitat for nonnative fish species may result in take associated with increasing 28 
predation levels on bonytail by increasing local predator density.   29 

Stocked nonnative species may prey on larvae and juvenile bonytail (assuming that 30 
bonytail larvae and juveniles are present).  However, stocked rainbow trout are not 31 
expected to establish self-sustaining populations, and bonytail’s temperature preference 32 
of near 75°F in their first year of life (Bulkley et al. 1981) is near the upper limit for 33 
survival of rainbow trout (Raleigh et al. 1984).  There would be a low level of take. 34 

5.6.5 Humpback Chub 35 

Implementation of state non-flow-related covered activities will not affect humpback 36 
chub. 37 
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5.6.6 Razorback Sucker 1 

Covered activities related to construction and maintenance of fish attraction structures 2 
and navigation structures and stocking of nonnative fish species may result in take of 3 
razorback sucker in Reaches 1–5.  Adverse effects of construction and maintenance 4 
activities on razorback sucker would be temporary, generally occurring during the period 5 
of construction.  Construction and maintenance activities could cause sedimentation of 6 
spawning and rearing habitat.  Sedimentation could suffocate eggs and larvae and 7 
temporarily reduce the local production and availability of food organisms.  8 
Contaminants accidentally discharged or suspended with disturbed sediments could 9 
adversely affect the survival, growth, and reproduction of razorback sucker.  Although 10 
construction and maintenance activities could adversely affect razorback sucker and its 11 
habitat, the effects would be minimal because of the small extent of disturbance by these 12 
activities.  Implementation of these activities is expected to result in some low level of 13 
take over the term of the LCR MSCP.  Implementation of non-Federal ongoing non-flow-14 
related covered activities are not expected to result in indirect effects on the razorback 15 
sucker. 16 

In addition to causing construction and maintenance effects on habitat, implementation of 17 
non-flow-related covered activities could cause direct mortality or cause fish to 18 
temporarily avoid using affected habitat during periods of disturbance.  Establishment of 19 
artificial habitat for nonnative fish species may result in take associated with increasing 20 
predation levels on razorback sucker by increasing local predator density.   21 

Stocked nonnative fish species may prey on larvae and juvenile razorback sucker.  22 
However, stocked rainbow trout are not expected to establish self-sustaining populations, 23 
and their effects, compared to those of existing nonnative fish, are expected to be 24 
minimal.  There would be a low level of take. 25 

5.6.7 Western Red Bat 26 

Proposed activities related to habitat restoration and maintenance projects along the LCR 27 
may result in take of western red bat.  Disturbances associated with implementing 28 
covered activities (e.g., operation of equipment) could result in harassment of individuals 29 
if these activities are undertaken near roosts.  However, habitat restoration projects would 30 
avoid removing cottonwood-willow types I and II and honey mesquite type III land cover 31 
that provide roosting habitat for this species to restore habitat for other species.  32 
Implementation of non-Federal ongoing non-flow-related covered activities are not 33 
expected to result in indirect effects on the western red bat. 34 

5.6.8 Western Yellow Bat 35 

Proposed activities related to habitat restoration and maintenance projects along the LCR 36 
may result in take of western yellow bat.  Disturbances associated with implementing 37 
covered activities (e.g., operation of equipment) could result in harassment of individuals 38 
if these activities are undertaken near roosts.  However, habitat restoration projects would 39 
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avoid removing cottonwood-willow types I and II and honey mesquite type III land cover 1 
that provide roosting habitat for this species to restore habitat for other species.  2 
Implementation of non-Federal ongoing non-flow-related covered activities are not 3 
expected to result in indirect effects on the western yellow bat. 4 

5.6.9 Desert Pocket Mouse 5 

Proposed activities related to habitat restoration and maintenance projects in Reaches 1– 6 
3 may result in take of desert pocket mouse if implemented in the species’ habitat.  7 
Restoration-related activities undertaken in or near desert pocket mouse habitat, such as 8 
operation of equipment to remove vegetation, could result in temporary loss of habitat or 9 
harassment, injury, or mortality of individuals.  However, habitat restoration projects 10 
would avoid removing desert pocket mouse habitat to restore habitat for other species; 11 
therefore, effects on habitat associated with these projects would be temporary.  12 
Implementation of non-Federal ongoing non-flow-related covered activities are not 13 
expected to result in indirect effects on the desert pocket mouse. 14 

5.6.10 Colorado River Cotton Rat 15 

Proposed activities related to habitat restoration and maintenance projects along the LCR 16 
in Reaches 3 and 4 may result in take of Colorado River cotton rat.  Restoration-related 17 
activities, such as operation of equipment to remove vegetation, could result in temporary 18 
or permanent loss of habitat or harassment, injury, or mortality of individuals.  Effects on 19 
habitat would be temporary for restoration projects that restore or improve existing 20 
Colorado River cotton rat habitat.  Because habitat restoration sites have not yet been 21 
identified, it is assumed that up to 5 acres of degraded or former marsh that provides low-22 
value habitat in Reaches 3 and 4 could be removed over the term of the LCR MSCP to 23 
restore habitat for other species.  Implementation of non-Federal ongoing non-flow-24 
related covered activities are not expected to result in indirect effects on the Colorado 25 
River cotton rat. 26 

5.6.11 Yuma Hispid Cotton Rat 27 

Proposed activities related to habitat restoration and maintenance projects along the LCR 28 
in Reaches 6 and 7 may result in take of Yuma hispid cotton rat.  Restoration-related 29 
activities, such as operation of equipment to remove vegetation, could result in temporary 30 
or permanent loss of habitat or harassment, injury, or mortality of individuals.  Effects on 31 
habitat would be temporary for restoration projects that improve existing Yuma hispid 32 
cotton rat habitat.  Effects on habitat would be permanent for restoration projects that 33 
removed habitat to restore land cover types that are not used by the Yuma hispid cotton 34 
rat.  The probability for permanent loss of habitat is considered minimal because riparian 35 
restoration maintenance projects undertaken in existing Yuma hispid cotton rat habitat 36 
will be designed to maintain or improve patches of cottonwood-willow that provide its 37 
habitat.  However, because habitat restoration sites have not yet been identified, it is 38 
assumed that up to 5 acres of degraded cottonwood-willow land cover that provide low-39 
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value habitat could be removed over the term of the LCR MSCP to restore habitat for 1 
other species.  Some land cover types that are not considered to be species’ habitat, but 2 
that may support some transitory or minor level of use (e.g., saltcedar and saltcedar-3 
dominated land cover types) by individuals, could also be restored as habitat for other 4 
species.  This could result in a low level of take. 5 

Implementation of non-Federal ongoing non-flow-related covered activities are not 6 
expected to result in indirect effects on the Yuma hispid cotton rat. 7 

5.6.12 Western Least Bittern 8 

Proposed activities related to habitat restoration and maintenance projects, facilities and 9 
infrastructure maintenance, and operation of watercraft for law enforcement along the 10 
LCR may result in take of western least bittern.  The likelihood of take is expected to 11 
increase over the term of the LCR MSCP if western least bittern becomes more abundant 12 
in the LCR MSCP planning area as a result of implementing LCR MSCP conservation 13 
measures for this species.  Restoration-related activities, such as operation of equipment 14 
to remove vegetation, could result in temporary or permanent loss of habitat or 15 
harassment, injury, or mortality of individuals.  However, these activities would be 16 
conducted, to the extent practicable, when nesting adults and young birds are not present.  17 
Effects on habitat would be temporary for restoration projects that restore or improve 18 
existing western least bittern habitat.  Because habitat restoration sites have not yet been 19 
identified, it is assumed that up to 10 acres of degraded or former marsh that provides 20 
low-quality habitat could be removed over the term of the LCR MSCP to restore habitat 21 
for other species.   22 

Activities associated with maintaining facilities and infrastructure may result in the 23 
periodic removal of emergent vegetation, growing in canals and drains, that provides 24 
western least bittern habitat.  Up to 557 miles of canals and drains that could support 25 
patches of emergent vegetation could be subject to periodic maintenance activities that 26 
would remove emergent vegetation over the term of the LCR MSCP.  As described in 27 
Section 5.2.1.3, it is unlikely that maintenance of canals would measurably affect the 28 
extent of species habitat.  Periodic maintenance of the 244 miles of drains in the LCR 29 
MSCP planning area, however, could result in the removal of up to 30 acres of emergent 30 
vegetation that could provide habitat. 31 

Operation of law enforcement patrol boats to enforce no-wake zone regulations that 32 
protect habitat (e.g., the Bill Williams Delta) would generate boat wakes in the no-wake 33 
zones for short periods in which other watercraft are being pursued.  During the breeding 34 
season, boat wakes could swamp nests, potentially resulting in mortality of eggs or 35 
nestlings.  Because of the low frequency with which such incidents occur (AGFD 36 
estimates that 150–200 person-days are expended annually enforcing no-wake zone 37 
regulations and NDOW estimates that 25–30 person-days are annually expended 38 
operating watercraft in sensitive off-channel areas that could support habitat in the LCR 39 
MSCP planning area) and the shortness of periods in which patrol boats generate boat 40 
wakes in protected habitat (i.e., the period required to stop a boat), a low level of take is 41 
expected. 42 
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Implementation of non-Federal ongoing non-flow-related covered activities are not 1 
expected to result in indirect effects on the western least bittern. 2 

5.6.13 California Black Rail 3 

Proposed activities related to habitat restoration and maintenance projects, facilities and 4 
infrastructure maintenance, and operation of watercraft for law enforcement along the 5 
LCR in or near habitat may result in take of California black rail.  The likelihood of take 6 
is expected to increase over the term of the LCR MSCP if California black rail becomes 7 
more abundant in the LCR MSCP planning area as a result of implementing LCR MSCP 8 
conservation measures for this species.  Restoration-related activities, such as operation 9 
of equipment to remove vegetation, could result in temporary or permanent loss of habitat 10 
or harassment or mortality of individuals.  However, these activities would be conducted, 11 
to the extent practicable, at times when nesting adults and young birds are not present.  12 
Effects on habitat would be temporary for restoration projects that restore or improve 13 
existing California black rail habitat.  The probability of permanent loss of habitat is 14 
considered minimal because restoration projects undertaken in existing California black 15 
rail habitat would be designed to maintain or improve its habitat, and it is unlikely that 16 
state fish and wildlife agencies would remove California black rail habitat to restore 17 
habitat for other species.  However, because habitat restoration sites have not yet been 18 
identified, it is assumed that up to 5 acres of degraded or former marsh that provides low-19 
quality habitat could be removed over the term of the LCR MSCP to restore habitat for 20 
other species.   21 

Activities associated with maintaining facilities and infrastructure may result in the 22 
periodic removal of emergent vegetation, growing in canals and drains, that provides 23 
California black rail habitat.  Up to 557 miles of canals and drains that could support 24 
patches of emergent vegetation could be subject to periodic maintenance activities that 25 
would remove emergent vegetation over the term of the LCR MSCP.  As described in 26 
Section 5.2.1.3, it is unlikely that maintenance of canals would measurably affect the 27 
extent of species habitat.  Periodic maintenance of the 244 miles of drains in the LCR 28 
MSCP planning area, however, could result in the removal of up to 30 acres of emergent 29 
vegetation that could provide habitat. 30 

Operation of law enforcement patrol boats to enforce no-wake zone regulations that 31 
protect habitat (e.g., the Bill Williams Delta) would generate boat wakes in the no-wake 32 
zones for short periods in which other watercraft are being pursued.  During the breeding 33 
season, boat wakes could swamp nests, potentially resulting in mortality of eggs or 34 
nestlings.  Because of the low frequency with which such incidents occur (AGFD 35 
estimates that 150–200 person-days are expended annually enforcing no-wake zone 36 
regulations and NDOW estimates that 25–30 person-days are annually expended 37 
operating watercraft in sensitive off-channel areas that could support habitat in the LCR 38 
MSCP planning area) and the shortness of periods in which patrol boats generate boat 39 
wakes in protected habitat (i.e., the period required to stop a boat), a low level of take is 40 
expected. 41 

Implementation of non-Federal ongoing non-flow-related covered activities are not 42 
expected to result in indirect effects on the California black rail. 43 
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5.6.14 Yellow-Billed Cuckoo 1 

Proposed activities related to habitat restoration and maintenance projects along the LCR 2 
in the LCR MSCP planning area may result in take of the yellow-billed cuckoo.  The 3 
likelihood of take is expected to increase over the term of the LCR MSCP if yellow-4 
billed cuckoo becomes more abundant in the LCR MSCP planning area as a result of 5 
implementing LCR MSCP conservation measures for this species.  Restoration-related 6 
activities, such as operation of equipment to remove vegetation, could result in temporary 7 
loss of habitat or harassment of individuals if individuals are present and if activities are 8 
undertaken during the breeding season.  Effects on habitat would be permanent for 9 
restoration projects that remove habitat to restore land cover types not used by yellow-10 
billed cuckoo.  The probability of permanent loss of habitat is considered minimal 11 
because riparian restoration maintenance projects undertaken in existing yellow-billed 12 
cuckoo habitat would be designed to maintain or improve its habitat, and it is unlikely 13 
that state fish and wildlife agencies would remove yellow-billed cuckoo habitat to restore 14 
habitat for other species.  However, because habitat restoration sites have not yet been 15 
identified, it is assumed that up to 10 acres of degraded cottonwood-willow land cover 16 
that provides low-value habitat could be removed over the term of the LCR MSCP to 17 
restore habitat for other species.  Some land cover types that are not considered to be 18 
species’ habitat, but that may support some transitory or minor level of use 19 
(e.g., saltcedar and saltcedar-dominated land cover types) by individuals, could also be 20 
restored as habitat for other species.  Implementation of the avoidance and minimization 21 
measures described in the LCR MSCP Conservation Plan (see LCR MSCP HCP Chapter 22 
5), however, will reduce the likelihood for incidental take of that could be associated with 23 
removal of these land cover types. 24 

Implementation of non-Federal ongoing non-flow-related covered activities are not 25 
expected to result in indirect effects on the yellow-billed cuckoo. 26 

5.6.15 Elf Owl 27 

Proposed activities related to habitat restoration and maintenance projects in the LCR 28 
MSCP planning area may result in take of elf owl.  The likelihood of take is expected to 29 
increase over the term of the LCR MSCP if elf owl becomes more abundant in the LCR 30 
MSCP planning area as a result of implementing LCR MSCP conservation measures for 31 
this species.  Restoration-related activities, such as operation of equipment to remove 32 
vegetation, could result in temporary loss of habitat and harassment of individuals if 33 
individuals are present and if activities are undertaken during the breeding season.  34 
Habitat restoration projects would avoid removing cottonwood-willow types I and II and 35 
honey mesquite type III land cover that provide habitat for this species to restore habitat 36 
for other species.  Some land cover types that are not considered to be species’ habitat, 37 
but that may support some transitory or minor level of use (e.g., saltcedar and saltcedar-38 
dominated land cover types) by individuals, could also be restored as habitat for other 39 
species.  Implementation of the avoidance and minimization measures described in the 40 
LCR MSCP Conservation Plan (see LCR MSCP HCP Chapter 5), however, will reduce 41 
the likelihood for incidental take of that could be associated with removal of these land 42 
cover types. 43 
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Implementation of non-Federal ongoing non-flow-related covered activities are not 1 
expected to result in indirect effects on the elf owl. 2 

5.6.16 Gilded Flicker 3 

Proposed activities related to habitat restoration and maintenance projects in the LCR 4 
MSCP planning area may result in take of gilded flicker.  The likelihood of take is 5 
expected to increase over the term of the LCR MSCP if gilded flicker becomes more 6 
abundant in the LCR MSCP planning area as a result of implementing LCR MSCP 7 
conservation measures for this species.  Restoration-related activities, such as operation 8 
of equipment to remove vegetation, could result in temporary loss of habitat and 9 
harassment of individuals if individuals are present and if activities are undertaken during 10 
the breeding season.  Effects on habitat would be permanent for restoration projects that 11 
remove habitat to restore land cover types not used by gilded flicker.  The probability of 12 
permanent loss of habitat is considered minimal because riparian restoration maintenance 13 
projects undertaken in existing gilded flicker habitat would be designed to maintain or 14 
improve its habitat, and it is unlikely that state fish and wildlife agencies would remove 15 
gilded flicker habitat to restore habitat for other species.  However, because habitat 16 
restoration sites have not yet been identified, it is assumed that up to 10 acres of degraded 17 
cottonwood-willow land cover that provides low-value habitat could be removed over the 18 
term of the LCR MSCP to restore habitat for other species.  Some land cover types that 19 
are not considered to be species’ habitat, but that may support some transitory or minor 20 
level of use (e.g., saltcedar and saltcedar-dominated land cover types) by individuals, 21 
could also be restored as habitat for other species.  Implementation of the avoidance and 22 
minimization measures described in the LCR MSCP Conservation Plan (see LCR MSCP 23 
HCP Chapter 5), however, will reduce the likelihood for incidental take of that could be 24 
associated with removal of these land cover types. 25 

Implementation of non-Federal ongoing non-flow-related covered activities are not 26 
expected to result in indirect effects on the gilded flicker. 27 

5.6.17 Gila Woodpecker 28 

Proposed activities related to habitat restoration and maintenance projects in the LCR 29 
MSCP planning area may result in take of Gila woodpecker.  The likelihood of take is 30 
expected to increase over the term of the LCR MSCP if Gila woodpecker becomes more 31 
abundant in the LCR MSCP planning area as a result of implementing LCR MSCP 32 
conservation measures for this species.  Restoration-related activities, such as operation 33 
of equipment to remove vegetation, could result in temporary loss of habitat and 34 
harassment of individuals if individuals are present and if activities are undertaken during 35 
the breeding season.  Effects on habitat would be permanent for restoration projects that 36 
remove habitat to restore land cover types not used by Gila woodpecker.  The probability 37 
of permanent loss of habitat is considered minimal because riparian restoration 38 
maintenance projects undertaken in existing Gila woodpecker habitat would be designed 39 
to maintain or improve its habitat, and it is unlikely that state fish and wildlife agencies 40 
would remove Gila woodpecker habitat to restore habitat for other species.  However, 41 
because habitat restoration sites have not yet been identified, it is assumed that up to 10 42 
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acres of degraded cottonwood-willow land cover that provides low-value habitat could be 1 
removed over the term of the LCR MSCP to restore habitat for other species.  Some land 2 
cover types that are not considered to be species’ habitat, but that may support some 3 
transitory or minor level of use (e.g., saltcedar and saltcedar-dominated land cover types) 4 
by individuals, could also be restored as habitat for other species.  Implementation of the 5 
avoidance and minimization measures described in the LCR MSCP Conservation Plan 6 
(see LCR MSCP HCP Chapter 5), however, will reduce the likelihood for incidental take 7 
of that could be associated with removal of these land cover types. 8 

Implementation of non-Federal ongoing non-flow-related covered activities are not 9 
expected to result in indirect effects on the Gila woodpecker. 10 

5.6.18 Vermilion Flycatcher 11 

Proposed activities related to habitat restoration and maintenance projects in the LCR 12 
MSCP planning area may result in take of vermilion flycatcher.  The likelihood of take is 13 
expected to increase over the term of the LCR MSCP if vermilion flycatcher becomes 14 
more abundant in the LCR MSCP planning area as a result of implementing LCR MSCP 15 
conservation measures for this species.  Restoration-related activities, such as operation 16 
of equipment to remove vegetation, could result in temporary loss of habitat and 17 
harassment of individuals if individuals are present and activities are undertaken during 18 
the breeding season.  Effects on habitat would be permanent for restoration projects that 19 
remove habitat to restore land cover types not used by vermilion flycatcher.  The 20 
probability of permanent loss of habitat is considered minimal because riparian 21 
restoration maintenance projects undertaken in existing vermilion flycatcher habitat 22 
would be designed to maintain or improve its habitat, and it is unlikely that state fish and 23 
wildlife agencies would remove vermilion flycatcher habitat to restore habitat for other 24 
species.  However, because habitat restoration sites have not yet been identified, it is 25 
assumed that up to 10 acres of degraded cottonwood-willow land cover that provides 26 
low-value habitat could be removed over the term of the LCR MSCP to restore habitat 27 
for other species.  Habitat restoration projects would avoid removing honey mesquite 28 
type III that provides habitat for this species to restore habitat for other species.  Some 29 
land cover types that are not considered to be species’ habitat, but that may support some 30 
transitory or minor level of use (e.g., saltcedar and saltcedar-dominated land cover types) 31 
by individuals, could also be restored as habitat for other species.  Implementation of the 32 
avoidance and minimization measures described in the LCR MSCP Conservation Plan 33 
(see LCR MSCP HCP Chapter 5), however, will reduce the likelihood for incidental take 34 
of that could be associated with removal of these land cover types. 35 

Implementation of non-Federal ongoing non-flow-related covered activities are not 36 
expected to result in indirect effects on the vermilion flycatcher. 37 

5.6.19 Arizona Bell’s Vireo 38 

Proposed activities related to habitat restoration and maintenance projects in the LCR 39 
MSCP planning area may result in take of Arizona Bell’s vireo.  The likelihood of take is 40 
expected to increase over the term of the LCR MSCP if Arizona Bell’s vireo becomes 41 
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more abundant in the LCR MSCP planning area as a result of implementing LCR MSCP 1 
conservation measures for this species.  Restoration-related activities, such as operation 2 
of equipment to remove vegetation, could result in temporary loss of habitat and 3 
harassment of individuals if individuals are present and if activities are undertaken during 4 
the breeding season.  Effects on habitat would be permanent for restoration projects that 5 
remove habitat to restore land cover types not used by Arizona Bell’s vireo.  The 6 
probability of permanent loss of habitat is considered minimal because riparian 7 
restoration maintenance projects undertaken in existing Arizona Bell’s vireo habitat 8 
would be designed to maintain or improve its habitat, and it is unlikely that state fish and 9 
wildlife agencies would remove Arizona Bell’s vireo habitat to restore habitat for other 10 
species.  However, because habitat restoration sites have not yet been identified, it is 11 
assumed that up to 20 acres of degraded cottonwood-willow and honey mesquite type IV 12 
land cover that provide low-value habitat could be removed over the term of the LCR 13 
MSCP to restore habitat for other species.  Some land cover types that are not considered 14 
to be species’ habitat, but that may support some transitory or minor level of use 15 
(e.g., saltcedar and saltcedar-dominated land cover types) by individuals, could also be 16 
restored as habitat for other species.  Implementation of the avoidance and minimization 17 
measures described in the LCR MSCP Conservation Plan (see LCR MSCP HCP Chapter 18 
5), however, will reduce the likelihood for incidental take of that could be associated with 19 
removal of these land cover types. 20 

Implementation of non-Federal ongoing non-flow-related covered activities are not 21 
expected to result in indirect effects on the Arizona Bell’s vireo. 22 

5.6.20 Sonoran Yellow Warbler 23 

Proposed activities related to habitat restoration and maintenance projects in the LCR 24 
MSCP planning area may result in take of the Sonoran yellow warbler.  The likelihood of 25 
take is expected to increase over the term of the LCR MSCP if Sonoran yellow warbler 26 
becomes more abundant in the LCR MSCP planning area as a result of implementing 27 
LCR MSCP conservation measures for this species.  Restoration-related activities, such 28 
as operation of equipment to remove vegetation, could result in temporary loss of habitat 29 
and harassment of individuals if individuals are present and if activities are undertaken 30 
during the breeding season.  Effects on habitat would be permanent for restoration 31 
projects that remove habitat to restore land cover types not used by Sonoran yellow 32 
warbler.  The probability of permanent loss of habitat is considered minimal because 33 
riparian restoration maintenance projects undertaken in existing Sonoran yellow warbler 34 
habitat would be designed to maintain or improve its habitat, and it is unlikely that state 35 
fish and wildlife agencies would remove Sonoran yellow warbler habitat to restore 36 
habitat for other species.  However, because habitat restoration sites have not yet been 37 
identified, it is assumed that up to 10 acres of degraded cottonwood-willow land cover 38 
that provides low-value habitat could be removed over the term of the LCR MSCP to 39 
restore habitat for other species.  Some land cover types that are not considered to be 40 
species’ habitat, but that may support some transitory or minor level of use (e.g., dry 41 
patches of saltcedar and saltcedar-dominated land cover types) by individuals, could also 42 
be restored as habitat for other species.  Implementation of the avoidance and 43 
minimization measures described in the LCR MSCP Conservation Plan (see LCR MSCP 44 
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HCP Chapter 5), however, will reduce the likelihood for incidental take of that could be 1 
associated with removal of these land cover types. 2 

Implementation of non-Federal ongoing non-flow-related covered activities are not 3 
expected to result in indirect effects on the Sonoran yellow warbler. 4 

5.6.21 Summer Tanager 5 

Proposed activities related to habitat restoration and maintenance projects in the LCR 6 
MSCP planning area may result in take of summer tanager.  The likelihood of take is 7 
expected to increase over the term of the LCR MSCP if summer tanager becomes more 8 
abundant in the LCR MSCP planning area as a result of implementing LCR MSCP 9 
conservation measures for this species.  Restoration-related activities, such as operation 10 
of equipment to remove vegetation, could result in temporary loss of habitat and 11 
harassment of individuals if individuals are present and if activities are undertaken during 12 
the breeding season.  Habitat restoration projects would avoid removing cottonwood-13 
willow types I and II land cover that provide habitat for this species to restore habitat for 14 
other species.  Some land cover types that are not considered to be species’ habitat, but 15 
that may support some transitory or minor level of use (e.g., saltcedar and saltcedar-16 
dominated land cover types) by individuals, could also be restored as habitat for other 17 
species.  Implementation of the avoidance and minimization measures described in the 18 
LCR MSCP Conservation Plan (see LCR MSCP HCP Chapter 5), however, will reduce 19 
the likelihood for incidental take of that could be associated with removal of these land 20 
cover types. 21 

Implementation of non-Federal ongoing non-flow-related covered activities are not 22 
expected to result in indirect effects on the summer tanager. 23 

5.6.22 Flat-Tailed Horned Lizard 24 

Maintaining and replacing facilities and infrastructure could result in take of flat-tailed 25 
horned lizard.  Operation of vehicles and equipment necessary to conduct these activities 26 
along and near roads in flat-tailed horned lizard habitat may result in harassment and 27 
mortality of individuals.  These activities, therefore, could result in a low level of take 28 
over the term of the LCR MSCP. 29 

Habitat restoration and maintenance projects are not expected to affect the desert scrub 30 
communities inhabited by flat-tailed horned lizard because it is unlikely that the desert 31 
scrub communities it inhabits will be restored as aquatic, wetland, or riparian land cover.  32 
However, removal of relatively small amounts of habitat could be required if access roads 33 
and other infrastructure required to install and maintain restored habitats are constructed 34 
in flat-tailed horned lizard habitat.  Nevertheless, the level of habitat removal is expected 35 
to be minimal and is not expected to result in harm (i.e., injury or mortality of 36 
individuals); therefore, it not expected to result in take.  However, over the term of the 37 
LCR MSCP, operation of vehicles and equipment in habitat is expected to result in some 38 
low level of take.  Implementation of non-Federal ongoing non-flow-related covered 39 
activities are not expected to result in indirect effects on the flat-tailed horned lizard. 40 
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5.6.23 Relict Leopard Frog 1 

Wetland restoration projects in the LCR MSCP planning area may result in take of the 2 
relict leopard frog if undertaken in occupied habitat.  Restoration-related activities 3 
designed to benefit the species, such as controlling nonnative predators/competitors or 4 
increasing the size of occupied springs, could result in an unquantifiable temporary loss 5 
of habitat and harassment, injury, or mortality of individuals.  Implementation of non-6 
Federal ongoing non-flow-related covered activities are not expected to result in indirect 7 
effects on the relict leopard frog. 8 

5.6.24 Flannelmouth Sucker 9 

Covered activities related to construction and maintenance of fish attraction structures 10 
and navigation structures, as well as stocking of nonnative fish species, may result in take 11 
of flannelmouth sucker in Reach 3.  Adverse effects of construction and maintenance 12 
activities on flannelmouth sucker would be temporary, generally occurring during the 13 
period of construction.  Construction and maintenance activities may temporarily 14 
increase turbidity and could cause sedimentation of spawning and rearing habitat.  15 
Sedimentation could suffocate eggs and larvae and temporarily reduce the production and 16 
availability of food organisms.  Contaminants accidentally discharged or suspended with 17 
disturbed sediments could adversely affect the survival, growth, and reproduction of 18 
flannelmouth sucker.  Although construction and maintenance activities could adversely 19 
affect flannelmouth sucker and its habitat, the effects would be minimal.  Implementation 20 
of these activities is expected to result in some low level of take over the term of the LCR 21 
MSCP.  Implementation of non-Federal ongoing non-flow-related covered activities are 22 
not expected to result in indirect effects on the flannelmouth sucker. 23 

In addition to causing construction and maintenance effects on habitat, implementation of 24 
all covered activities could cause direct mortality or cause fish to temporarily avoid using 25 
affected habitat during periods of disturbance.  Establishment of artificial habitat for 26 
nonnative fish species may result in take associated with increasing predation levels on 27 
flannelmouth sucker by increasing local predator density.  Stocked nonnative species may 28 
prey on larvae and juvenile flannelmouth, compete for food organisms, or alter foodweb 29 
dynamics.  However, stocked rainbow trout are not expected to establish self-sustaining 30 
populations, and their effects, compared to current nonnative fish interactions, are 31 
expected to be minimal.  There would be a low level of take. 32 

5.6.25 MacNeill’s Sootywing Skipper 33 

Restoration-related covered activities will, to the extent practicable, avoid removal of 34 
MacNeill’s sootywing skipper habitat.  These activities, however, may result in some low 35 
level of disturbance or loss of habitat over the term of the LCR MSCP.  Restoration-36 
related activities associated with operation of equipment near existing populations may 37 
result in direct take of individuals.  Implementation of non-Federal ongoing non-flow-38 
related covered activities are not expected to result in indirect effects on the MacNeill’s 39 
sootywing skipper. 40 
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5.6.26 Sticky Buckwheat 1 

Implementation of state non-flow-related covered activities will not affect sticky 2 
buckwheat. 3 

5.6.27 Threecorner Milkvetch 4 

Implementation of state non-flow-related covered activities will not affect threecorner 5 
milkvetch. 6 

5.6.28 Impacts on Evaluation Species 7 

5.6.28.1 California Leaf-Nosed Bat 8 

Implementation of state non-flow-related covered activities are not expected to affect 9 
California leaf-nosed bat. 10 

5.6.28.2 Pale Townsend’s Big-Eared Bat 11 

Implementation of state non-flow-related covered activities are not expected to affect 12 
pale Townsend’s big-eared bat. 13 

5.6.28.3 Colorado River Toad 14 

Because the Colorado River toad is not present in the LCR MSCP planning area, 15 
implementation of state non-flow-related covered activities will not affect Colorado River 16 
toad. 17 

5.6.28.4 Lowland Leopard Frog 18 

Because the lowland leopard frog is not present in the LCR MSCP planning area, 19 
implementation of state non-flow-related covered activities will not affect lowland 20 
leopard frog. 21 

5.7 Effects of Federal Actions on the Bald Eagle 22 

Flow-related and non-flow-related covered activities are not expected to affect the food 23 
resources, foraging opportunities, or nesting habitat of the bald eagle within the LCR 24 
MSCP planning area.  Operation of equipment to implement non-flow-related covered 25 
activities (e.g., implementation of channel, desilting basin, boat ramp, gage station, and 26 
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other facility maintenance activities; implementation of marsh and riparian restoration 1 
projects; conversion of lands to agriculture) could result in temporary harassment of 2 
foraging or roosting individuals if individuals are present when such activities are 3 
implemented.  Wintering birds, however, are expected to continue using the river and 4 
most likely will congregate where food resources are plentiful and excessive disturbance 5 
from recreation can be avoided.  Implementation of the covered activities and the LCR 6 
MSCP may affect, but unlikely to adversely affect the bald eagle. 7 

5.8 Interrelated and Interdependent Actions 8 

Interrelated actions are those actions that are part of the larger proposed action and that 9 
depend on the proposed action for their justification (50 C.F.R. §402.02).  Interdependent 10 
actions are actions that have no independent utility apart from the proposed action 11 
(50 C.F.R. §402.02).  The Federal action agencies have not found any actions that qualify 12 
as interrelated or interdependent to the Federal proposed actions covered in the LCR 13 
MSCP BA. 14 

5.9 Net Effect of Actions under Consultation 15 

Table 5-7 summarizes the effects on covered and evaluation species habitat of 16 
implementing the flow-related and non-flow-related covered activities and the LCR 17 
MSCP Conservation Plan covered activities described in Chapter 2, “Description of 18 
Federal Actions (Covered Actions),” and non-federal non-flow-related covered activities 19 
described in Chapter 3, “Non-Federal Discretionary Covered Activities:  Ongoing and 20 
Future.” 21 

5.10 Indirect Effects outside the Planning Area 22 

The prior sections in Chapter 5 address the effects, both direct and indirect, of the 23 
covered activities within the LCR MSCP planning area.  A separate issue that has been 24 
raised is whether the covered activities that involve the delivery of water from the 25 
Colorado River affect listed species within service areas outside the LCR MSCP planning 26 
area by causing growth and development.  This section addresses the potential for those 27 
indirect effects.  The ESA regulations define indirect effects as effects that are caused by 28 
a proposed action and are later in time, but still are reasonably certain to occur (50 C.F.R. 29 
§402.02).  The first issue to be examined under this definition is that of causation.  The 30 
second issue to examine is whether any causal effects are reasonably certain to occur.  31 
Indirect effects exist only if both causation and reasonable certainty of occurrence are 32 
found. 33 
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5.10.1 Causation 1 

The ESA regulations provide that a Federal proposed action must assess effects that are 2 
caused by the proposed action.  The issue of causation is a fact-intensive inquiry that 3 
addresses close issues of proximity and degree.  The ESA regulations do not provide 4 
guidance on the nature of the causal inquiry to be conducted.  Similarly, ESA case law 5 
concerning indirect effects and the issue of causation is rare, with no real guidance 6 
issuing from the courts in the past 15 years.  The older ESA cases that addressed the issue 7 
of causation did not directly address what the test for causation should be or how it 8 
should be applied to complex factual situations of the type presented by the LCR MSCP 9 
(See e.g., National Wildlife Federation v. Coleman, 529 F.2d 359 [5th Circuit], cert. 10 
denied, 429 U.S. 979 (1976), Riverside Irrigation District v. Andrews, 758 F.2d 508 [10th 11 
Circuit 1985]). 12 

The regulatory language that defines indirect effects and incorporates the concept of 13 
causation under the ESA is the same framework used under NEPA.  In both cases, the 14 
causal test is established by the simple phrase “indirect effects are caused by the action” 15 
(40 C.F.R. §1508.8(b) and 50 C.F.R. §402.02).  NEPA and the ESA thus appear to have 16 
the same test for causation.  Under NEPA, recently issued judicial opinions have 17 
provided significant guidance on how to conduct the causal analysis.  These decisions 18 
address complex fact patterns that are comparable to the issue addressed in this section.  19 
The LCR MSCP participants have reviewed the analysis provided in these cases for use 20 
in developing the indirect effects analysis set forth below.  The following guidance 21 
provided by the courts in the context of NEPA has been considered in performing the 22 
indirect effects analysis conducted for the LCR MSCP. 23 

The Ninth Circuit has held that an effect is caused by an action if the action is an 24 
“indispensable prerequisite” or an “essential catalyst” to the effects.  City of Davis v. 25 
Coleman, 521 F.2d 661, 674 (9th Circuit 1975).  In contrast, it is not enough that the 26 
actions might be related or that each “might benefit from the other’s presence.” Sylvester 27 
v. U.S. Army Corps of Engineers, 884 F.2d 394 (9th Circuit 1989).  Similarly, it is not 28 
enough if a proposed action “may induce limited additional development” when “the 29 
existing development necessitated the [action].” (City of Carmel by-the-Sea v. DOT, 123 30 
F.3d 1142 [9th Circuit 1997]) In City of Carmel by-the-Sea, the Ninth Circuit upheld an 31 
analysis that stated that the proposed project “had the potential to facilitate growth” but 32 
would not ultimately do so because of the development constraints imposed by local 33 
authorities.  Similarly, in a case involving an airport expansion project designed to 34 
address existing levels of air traffic, the Ninth Circuit rejected the argument that airport 35 
expansion removed a constraint to growth because without the project, growth could not 36 
occur safely.  The Ninth Circuit stated, “the fact that it might also facilitate further 37 
growth is insufficient to constitute a growth-inducing impact ….” Morongo Band of 38 
Mission Indians v. Federal Aviation Administration, 161 F.3d 569 (9th Circuit 1998). 39 

In a recent example of the application of the causal analysis to a complex fact pattern, the 40 
court in Border Power Plant Working Group v. Dept. of Energy, (2003 WL 21037927 41 
[S.D. Cal.]), followed the analysis established by Sylvester, City of Carmel by-the-Sea, 42 
and Morongo.  The court found that authorization of a power transmission line on the 43 
U.S./Mexico border did not require analysis of emissions from a Mexican power plant 44 
that could use the new line to transmit power to the United States.  The court held that the 45 



Table 5-7.  Comparison of Species-Specific Habitat Impacts to Created LCR MSCP Habitat Page 1 of 2 

Covered Species 

Impacts of Federal 
and Non-Federal 

Flow-Related 
Covered Activitiesa 

Impacts of Federal 
and Non-Federal 

Non-Flow-Related 
Covered Activitiesa 

Total 
Impacts 

LCR MSCP 
Created 
Habitat 

Threatened and Endangered Species    

Yuma clapper rail 133 110 243 512 
Southwestern willow flycatcher 1,784 69 1,853 4,050 
Desert tortoise (Mojave population) 0 192 192 0b 
Bonytail 399 0 399 360c 
Humpback chub NDd 0 NDd NDd 
Razorback sucker 399 0 399 360c 

Other Covered Species     

Western red bat (roosting habitat) 161 604 765 765 
Western yellow bat (roosting habitat) 161 604 765 765 
Desert pocket mouse 0 0 0 0 
Colorado River cotton rat  59 8 67 125 
Yuma hispid cotton rat  0 71 71 76 
Western least bittern  133 110 243 512 
California black rail 37 66 103 130 
Yellow-billed cuckoo 1,425 109 1,534 4,050 
Elf owl 161 590 751 1,784 
Gilded flicker 1,425 109 1,534 4,050 
Gila woodpecker 819 36 855 1,702 
Vermilion flycatcher 1,890 724 2,614 5,208 
Arizona Bell’s vireo 1,654 1,329e 2,983e 2,983 
Sonoran yellow warbler 2,929 193 3,122 4,050 
Summer tanager 161 14 175 602 
Flat-tailed horned lizard  0 128 128 0f 
Relict leopard frog 0g 0g 0g 0g 
Flannelmouth sucker 85 0 85 85 
MacNeill’s sootywing skipper 172 50 222 222 
Sticky buckwheat NDh 0 NDh NDh 
Threecorner milkvetch NDh 0 NDh NDh 

Evaluation Species     

California leaf-nosed bat  
(roosting habitat) 

0 0 0 0 

Pale Townsend’s big-eared bat  
(roosting habitat) 

0 0 0 0 

Colorado River toad 0 0 0 0 
Lowland leopard frog 0 0 0 0 



Table 5-7.  Continued Page 2 of 2

Note: LCR MSCP conservation measures to create habitat for covered species will avoid removal of 
cottonwood-willow, honey mesquite, marsh, and backwater land cover types that provide habitat for 
covered species, and, therefore, impacts of implementing the LCR MSCP conservation measures are not 
shown in this table. The LCR MSCP currently estimates that about two-thirds of LCR MSCP created 
habitat would be created on agricultural lands (5,045 acres), including associated infrastructure (estimated 
to be 1% of all habitat created, or 81 acres).  Agricultural lands provide little or no habitat value for covered 
and evaluation species.   

 The LCR MSCP impact assessment also assumes that up to 512 acres of existing degraded or former marsh 
that may provide low-value habitat could be converted to create fully functioning marsh that provides high-
value Yuma clapper rail, western least bittern, California black rail, and Colorado River cotton rat habitat.  
Up to 360 acres of existing degraded or former backwaters could also be converted to create fully 
functioning backwaters that provides high-value habitat for the bonytail, razorback sucker, and 
flannelmouth sucker.  Conversion of existing degraded or former marsh and backwaters to create habitat 
for these species, however, will not result in a loss of existing habitat.  

 The remainder of LCR MSCP habitat (currently estimated to be 2,377 acres) would be created on 
additional lands that may support some transitory or minor level of use (e.g., saltcedar and saltcedar-
dominated land cover types) by individuals of one or more covered species, but are not considered to be 
habitat .  These land cover types would be lost and replaced with habitats designed to be of higher value for 
the covered species.  With implementation of the avoidance and minimization measures described in the 
LCR MSCP Conservation Plan (see LCR MSCP HCP Chapter 5), removal of these low-quality habitats, 
however, is not expected to result in harm (i.e., injury or mortality of individuals) and, therefore, is not 
expected to result in take of covered or evaluation species.  

 
a From Table 5-5.   
b Net loss in habitat is fully mitigated by protecting 230 acres of desert tortoise habitat in accordance with 

mitigation requirements in the document entitle “Compensation for Desert Tortoise” (Desert Tortoise 
Compensation Team 1991). 

c The effects of the loss of 399 acres of backwater on this species is fully mitigated by both creating 
360 acres of backwater that will be managed to provide greater habitat values for this species and by 
stocking juvenile fish to substantially augment the existing population over the term of the LCR MSCP. 

d ND  =  Not determined.  Acres of potentially affected habitat are not calculated.  Changes in reservoir 
elevations associated with implementation of flow-related covered activities, however, could result in the 
establishment of up to 62 miles of transitory Colorado River channel when the reservoir pool is maintained 
at lower elevations that could be occupied by humpback chub and subsequently lost when reservoir 
elevations rise. 

e Includes 610 acres of honey mesquite IV that provides Arizona Bell’s vireo habitat that could be converted 
to agricultural uses and that are covered under the LCR MSCP.  Up to an additional 3,832 acres of honey 
mesquite IV that provides habitat could be removed by Federal non-flow-related activities, however, these 
activities and resultant impacts are not covered under the LCR MSCP. 

f Net loss in habitat is fully mitigated by protecting 230 acres of flat-tailed horned lizard habitat in 
accordance with mitigation requirements in the Flat-Tailed Horned Lizard Rangewide Management 
Strategy (Foreman 1997). 

g Implementation of covered activities will not result in removal of this species habitat but could result in 
temporary disturbance of habitat or affect movement of individuals. 

 h ND  =  Not determined.  Acres of potentially affected habitat are not calculated.  Changes in Lake Mead 
reservoir elevations associated with implementation of flow-related covered activities, however, would 
result in periodic loss of habitat that is exposed along the Lake Mead shoreline when reservoir elevations 
are low and then is subsequently inundated when reservoir elevations rise.  
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turbines in the plant dedicated to production of power for Mexico were not causally 1 
linked to the new transmission line “in a way that makes the Baja California Power line a 2 
necessary prerequisite or essential catalyst to their operation.”  The court further noted 3 
that “because the line of causation is too attenuated between these turbines and the 4 
Federal action permitting the Baja California Power line, Ninth Circuit authority makes 5 
clear that the emissions of the non-export turbines were not effects of the Baja California 6 
Power line and that the Federal defendants were therefore under no NEPA obligation to 7 
analyze their emissions as effects of the action.”  The court also found that because the 8 
turbine in the plant that was dedicated to the export of power had an alternate route, the 9 
Baja California Power line could not be considered the but-for cause of the export 10 
turbine’s operation and effects from the operation of the turbine were therefore not 11 
indirect effects of the Baja California Power line. 12 

Based on existing judicial guidance, relevant factors in the causal analysis concerning 13 
growth-inducement include whether the action is the sole cause, whether the action has a 14 
useful purpose other than serving new growth, whether the action is intended to induce 15 
growth or to address existing levels of demand, and whether growth is being regulated at 16 
the local level.  The test embraced by the courts demonstrates a pragmatic approach that 17 
recognizes there must be a stopping point in any causal analysis. 18 

5.10.2 Reasonably Certain to Occur 19 

If it is determined that a proposed action has the potential to cause indirect effects, then 20 
an analysis must be conducted to determine whether any of the potential indirect effects 21 
are reasonably certain to occur.  The term “reasonably certain to occur” is narrower than 22 
the “reasonably foreseeable” standard used under NEPA.  The term “reasonably certain 23 
to occur” was selected by the USFWS to eliminate speculation concerning future actions 24 
(51 FR 19926, 19933 [June 3, 1986]).  In order for an action to be reasonably certain to 25 
occur, “there must exist more than a mere possibility that the action may proceed.”  (Id.)  26 
Factors to be considered to determine whether a proposed action is reasonably certain to 27 
occur include the economic, administrative, and legal hurdles remaining, as evidenced by 28 
work plans, appropriations, and pending or issued permits.  (Endangered Species 29 
Consultation Handbook, p. 4-28, U.S. Fish and Wildlife Service 1998.)  According to the 30 
Service, “the more State, tribal or local administrative discretion remaining to be 31 
exercised before a proposed … action can proceed, the less there is reasonable certainty 32 
the project will be authorized.”  (Id. at p. 4-30.) 33 

5.10.3 Current and Continuing Operations 34 

The covered activities include the continuation of water diversions from the LCR at 35 
existing levels and through existing diversion facilities as described in Chapters 2 and 3.  36 
Ongoing diversions of LCR water are delivered for a variety of uses, including 37 
agriculture, housing, commercial and industrial facilities.  The geographic areas outside 38 
the LCR MSCP planning area that are serviced by LCR water include the Imperial and 39 
Coachella Valleys and the coastal plain of southern California, Clark County in southern 40 
Nevada, and parts of Arizona served by the CAP. 41 
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5.10.3.1 Causation 1 

In the case of the LCR MSCP, the issue of causation is two-tiered.  First, whether the 2 
continued operation of existing facilities for delivery of LCR water to service areas 3 
outside the LCR MSCP planning area causes growth and development in the service 4 
areas, and second, whether that growth and development will cause the incidental take of 5 
listed species.  This subsection examines the factual circumstances of the LCR MSCP 6 
that are relevant to causation. 7 

The factors that cause growth are mainly economic, especially job availability, but also 8 
include the availability and quality of housing, levels of foreign immigration, and even 9 
the weather (see City Growth and the 2000 Census: Which Places Grew, and Why, 10 
Glaeser and Shapiro 2001).  Throughout the United States, growth has occurred even as 11 
overall water use has leveled off and even declined (Gleick 2003). 12 

Water supply has not been a cause of growth in areas served with LCR water.  For 13 
example, data for the San Diego region of southern California, which receives LCR 14 
water, suggests that the water supply has had little to no influence on growth.  The 15 
population of the San Diego region has fluctuated extensively over the past two decades 16 
in response to economic factors such as employment availability.  In 1993, the population 17 
in the San Diego region declined dramatically, reaching 1972 levels; the region is only 18 
now beginning to return to 1989 population levels. (San Diego Association of 19 
Governments 1999).  These fluctuations occurred despite the existence of the same water 20 
availability for the past two decades. (see Regional Urban Water Management Plan, 21 
pp. I-4 to I-11, Metropolitan Water District of Southern California 2000). 22 

An additional factor to consider in the analysis of the effect of the delivery of LCR water 23 
on growth and development is the availability of other sources of water supply.  The 24 
availability of multiple sources of water supply means that no individual source is 25 
“indispensable” or “essential” to the area served.  There are, within the areas served by 26 
LCR water, other existing and potential sources of water.  For example, the Metropolitan 27 
Water District of Southern California has identified a portfolio of diversified supplies for 28 
its service area in addition to LCR water, including the California State Water Project, 29 
groundwater and surface storage, recycling and conservation, and desalination.  30 
(Regional Urban Water Management Plan [Metropolitan Water District of Southern 31 
California 2000] and Report on Metropolitan’s Water Supplies [Metropolitan Water 32 
District of Southern California 2003]). 33 

The second issue related to causation is whether the growth within areas served by LCR 34 
water will cause the take of protected species.  As with the first issue, there is no basis for 35 
a causal connection between the delivery of water and incidental take by new 36 
development.  Growth does not result in the take of species if the new development 37 
occurs in areas that do not contain listed species or their habitats.  For that reason, urban 38 
infill and increased housing density does not cause take of protected species.  Infill 39 
development, sometimes referred to as “smart growth,” is currently occurring in the areas 40 
served by LCR water.  In San Diego, for example, thousands of residential units are being 41 
added to the downtown area.  The city is also creating a “City of Villages” concept that 42 
emphasizes urban infill and increased density and is designed to meet the demand for 43 
89,000 new housing units through 2020 (Jackson 2002), providing an example that 44 
substantial new growth can occur in service areas without adversely affecting existing 45 
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habitat areas.  The causal factor for any incidental take that results from new 1 
development is the decision regarding where the development will occur.  Those 2 
decisions reside in the jurisdiction of government agencies with land use authority, not 3 
with water agencies. 4 

The ESA prohibits unauthorized impacts on listed species through habitat destruction.  5 
The USFWS, through the HCP permitting process under the ESA, is playing a central 6 
role in determining where and to what extent development can affect listed species in 7 
areas served by LCR water.  If an area already has incidental take authorizations, then 8 
delivery of LCR water into that area cannot cause impacts on species in violation of the 9 
ESA.  State and local government agencies are also responsible for regulating and 10 
approving new development in these areas.  The level of separate regulatory approvals 11 
required for any new development within the service areas is substantial.  Federal, state, 12 
and local government agencies other than water agencies control the extent and location 13 
of growth and development.  Endangered and threatened species habitat, in particular, is 14 
being closely protected by regulatory agencies with the authority to enforce compliance 15 
with state and Federal endangered species laws and to permit the incidental take of listed 16 
species within the service areas.  As described in Section 5.10.3.2, below, significant 17 
portions of the service areas have engaged in regional permitting under the ESA, and any 18 
impacts on listed species from new development within those areas are authorized by, 19 
and subject to the restrictions and mitigation obligations contained in, those permits. 20 

The delivery of LCR water is an activity of a type that the courts have indicated do not 21 
cause indirect effects.  The continued delivery of water through existing facilities will not 22 
cause unauthorized impacts on listed species in the areas served.  The absence of any 23 
causal link is shown both by the reality that existing water supply is not the driving force 24 
behind growth in general, and growth in habitat areas in particular.  Furthermore, there is 25 
no causation in cases such as this where the action involves the ongoing delivery of water 26 
through existing infrastructure into service areas that use multiple sources of water and 27 
where growth that does occur is regulated by land use and regulatory agencies to ensure 28 
compliance with ESA. 29 

5.10.3.2 Reasonably Certain to Occur 30 

This subsection describes the factors that are relevant in determining whether effects on 31 
listed species are reasonably certain to occur as a result of delivery of LCR water in the 32 
service areas.  Relevant factors include the long-term nature of the LCR MSCP, the 33 
trends toward urban infill, increased density, urban renewal, and the advent of regional 34 
habitat conservation planning under the ESA. 35 

The term of the LCR MSCP authorization is expected to be from 2004 to 2054.  As noted 36 
in Section 5.10.2, to meet the requirement for reasonable certainty, there should be 37 
evidence of work plans, appropriations, or approvals for those actions.  The more 38 
administrative and legal hurdles that remain for approval of an action, the less certain it is 39 
that the action will occur.  It would be mere speculation to identify where specific 40 
development will occur within areas served by LCR water.  Even assuming for purposes 41 
of this analysis that a causal relationship between water delivery and actions that modify 42 
habitat in service areas could be established, the requirement for reasonable certainty 43 
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cannot be met in this instance.  Conversely, even if it is found that the take of listed 1 
species is reasonably certain to occur as a result of identifiable future development, there 2 
is no causal linkage between the development and the supply of LCR water. 3 

Population trend data forecasts growth during the 50-year term of the LCR MSCP, but 4 
trend data is only a generalized forecast directed at rates of growth.  Trend data is 5 
particularly unhelpful with regard to the central inquiry involved here, which is whether 6 
future growth will cause the incidental take of protected species or habitat.  As discussed 7 
in Section 5.10.3.1, the water service areas at issue are able to accommodate extensive 8 
growth in non-habitat areas without infringing on protected species.  In addition, some 9 
existing outdated development will be removed to make way for new growth as part of 10 
the urban renewal trend. 11 

More importantly, any new development that may cause the take of a listed species is 12 
subject to the regulatory controls of land use and resource agencies.  Any conclusion that 13 
new development is reasonably certain to cause the take of species must be based on the 14 
assumption that these agencies will fail to comply with the requirements of the ESA.  On 15 
the contrary, the record reflects general compliance with the ESA.  The existence of 16 
regional HCPs in areas served by LCR water indicate that it is reasonably certain future 17 
projects will avoid and mitigate for impacts on protected species and critical habitat in a 18 
manner that is reviewed and approved by the USFWS.  The development of conservation 19 
plans for geographic regions ensures compliance with the ESA for any growth that may 20 
occur within that region.  As a result, the effects of such projects are not reasonably 21 
certain to adversely affect protected species and critical habitat in a manner that is not 22 
already authorized. 23 

In California, regional habitat conservation plans have been developed or are planned for 24 
most of the water service areas that include protected species and their habitat.  Existing 25 
HCPs cover regions within Orange, Riverside, and San Diego Counties (Western 26 
Riverside County MSHCP, Orange County Central-Coastal MSCP, San Diego MSCP).  27 
Additional MSHCPs are pending approval for other parts of Orange, San Diego, and 28 
Imperial Counties (San Diego MSHCP, Orange County Southern MSHCP, Coachella 29 
Valley MSHCP).  These HCPs provide authorization for specific levels of incidental take 30 
that may occur through new development within those regions.  The USFWS has the 31 
authority to enforce the measures contained in the permits issued in relation to these 32 
regional plans and the plans themselves require annual compliance monitoring.  33 
Therefore, unauthorized impacts on protected species are not reasonably certain to occur 34 
as a result of LCR water deliveries within these service areas.  The following excerpt 35 
from an annual report for the San Diego MSCP is an example of full compliance and 36 
strict control over actions within the area covered by the HCP: 37 

In 2001, 111 new development projects were reviewed by the MSCP staff for consistency 38 
with the adopted MSCP Subarea Plan and implementing regulations.  Since January 39 
2002, an additional 109 new development projects have been reviewed.  City staff 40 
continues to ensure that the MHPA [Multi-Habitat Planning Area] preserve design, land 41 
use adjacency guidelines, mitigation requirements and specific area management 42 
directives have been evaluated and, as appropriate, incorporated into project 43 
designs.(Page 4, 2002 MSCP Annual Public Workshop- Summary Report [City of San 44 
Diego 2002]).   45 



  Effects of the Covered Activities

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
5-117 

December 2004

J&S 00450.00

 

In Nevada, LCR water is delivered within Clark County.  The county has completed a 1 
long-term MSHCP and received a section 10 permit authorizing impacts on threatened 2 
and endangered species on a countywide basis (Clark County MSHCP).  Impacts on 3 
listed species that are not already authorized by the section 10 permit are not expected.  4 
The Clark County MSHCP closely tracks all land disturbance authorized and the 5 
conservation revenue that is generated from it. (Clark County MSHCP Biennium 6 
Progress Report for 1999–2001, page 108 [Clark County 2002]). 7 

In Arizona, water deliveries outside the LCR MSCP planning area occur through the 8 
CAP.  There have been more than 40 section 7 consultations involving the CAP.  The 9 
effects of water deliveries via CAP have been analyzed and authorized in these section 7 10 
consultations.  The indirect effects associated with water deliveries via CAP have thus 11 
already been addressed. 12 

In light of the evidence of the widespread use of regional HCPs in areas served by LCR 13 
water, it is reasonably certain that any new development in these areas will not result in 14 
the unauthorized take of listed species.  Similarly, growth that occurs in areas without 15 
listed species or their habitat will not cause effects to those species.  As a result, 16 
unauthorized impacts on protected species and habitat outside the LCR planning area are 17 
not reasonably certain to occur. 18 

5.10.4 Future Covered Activities 19 

The covered activities include possible future changes in points of delivery and diversion 20 
in an amount that could total up to 1.574 mafy of LCR water.  These changes in points of 21 
delivery and diversion would result from water transfers, other similar actions, and 22 
administrative actions implemented by Reclamation as described in Chapters 2 and 3.  23 
For the reasons stated in Section 5.10.3, above, the diversion and delivery of water to 24 
service areas outside the LCR MSCP planning area will not cause any identifiable 25 
indirect effects to listed species.  When the projects or agreements are proposed in the 26 
future, the Secretary of the Interior, acting as watermaster, may consult with the USFWS 27 
to determine whether there are any other indirect effects. 28 

5.10.5 Conservation Actions 29 

Implementation of the LCR MSCP Conservation Plan is not expected to cause any 30 
indirect effects outside of the LCR MSCP planning area.  31 
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Chapter 6 1 

Cumulative Effects 2 

6.1 Introduction 3 

This chapter addresses the cumulative effects of covered activities and the LCR MSCP 4 
Conservation Plan on covered and evaluation species.  Cumulative effects are defined 5 
under ESA regulations as those effects of future state or private activities, not involving 6 
Federal activities, that are reasonably certain to occur within the action area of the 7 
Federal action subject to consultation (50 C.F.R. §402.02).  This definition applies only 8 
to section 7 analyses and differs from the broader definition used under NEPA and other 9 
environmental laws.  In this chapter, foreseeable non-Federal projects expected to occur 10 
in the LCR MSCP planning area are identified, and their probable effects on covered 11 
species evaluated. 12 

6.2 Foreseeable Non-Federal Projects in the LCR 13 

MSCP Planning Area 14 

Various non-Federal activities occur in the LCR MSCP planning area.  Non-Federal 15 
activities affecting the LCR mainstem river and reservoirs include: 16 

 diversion of state entitlement waters; 17 

 potential decrease in water quality by municipal effluent discharge, storm runoff, 18 
agricultural drainage, recreational waste, and other nonpoint sources; and 19 

 increased recreational use including fishing, hunting, boating, and swimming. 20 

Non-Federal activities affecting the LCR floodplain include: 21 

 agricultural development, including land conversion, pesticide application, soil 22 
erosion/minimum tillage, cropping patterns that benefit certain covered species, and 23 
land fallowing; 24 

 municipal and industrial development, including land conversion, air pollution (dust, 25 
automotive, and industrial emissions), and natural area management; 26 

 trash accumulation, including solid waste disposal (landfills); 27 
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 increased wildfire frequency resulting in reduced native riparian habitat and 1 
expansion of saltcedar; and 2 

 increased recreational uses, such as hunting, camping, hiking, and off-road vehicle 3 
use. 4 

It is anticipated that these contemporaneous non-Federal actions will continue in the 5 
future.  Table 6-1 lists potential non-Federal projects in the LCR MSCP planning area 6 
that have been identified by contacts with local and state agencies. 7 

The potential effects of non-Federal flow-related activities are assessed in the impact 8 
analysis in this BA in combination with Federal flow-related activities.  Flow-related 9 
effects on each covered species are provided in Section 5.5, “Effects on Covered 10 
Species.” A detailed accounting of LCR water diversions, returns, and consumptive use is 11 
provided in the Appendix Q, “Compilation of Records in Accordance with Article V of 12 
the Decree of the Supreme Court of the United States in Arizona v. California dated 13 
March 9, 1964.”  The same non-Federal and Federal flow-related impacts are addressed 14 
in the LCR MSCP HCP. 15 

6.3 Cumulative Impacts on Covered Species 16 

Non-Federal activities in the LCR MSCP planning area that may result in cumulative 17 
impacts on covered and evaluation species are divided into five categories: 18 

 human population growth and economic development, 19 

 visitation and recreation, 20 

 environmental contaminants, and 21 

 wildfires. 22 

Human population growth and economic development can lead to the loss of covered 23 
species’ habitat, disturbance of covered species, and increased predation and parasitism 24 
on covered species.  Visitation and recreation can lead to disturbance of covered species, 25 
and increased contamination of the river from motorized recreation.  Environmental 26 
contaminants may adversely affect reproduction in covered fish species and cause birth 27 
defects in some covered bird species.  Wildfires can disturb covered species and remove 28 
habitat on which they depend.  Each of these five categories of activities is discussed in 29 
more detail in the following sections. 30 

6.3.1 Effects of Human Population Growth and 31 

Economic Development 32 

Growth is projected in urban areas along the LCR, which will increase all cumulative 33 
impacts.  Growth will lead to increased development, visitation, recreation, and 34 
contamination and could lead to increased fire frequency. 35 



Table 6-1.  List of Known Non-Federal Projects in the LCR MSCP Planning Area with Potential to Affect 
Covered Species Page 1 of 2 

Reporting Agency Project Location 

La Paz County Emerald River and Associated Townhome Development—A 
275-acre development project, including 600 residential units, 
a small hotel, and a marina, and a 7-acre 43-unit townhome 
development project. 

Ehrinburg, Arizona 

Imperial County Riverfront Specific Plan #01-0001 and Tract Maps #946 and 
#947—34 residential lots and 9 open space lots on an 80-acre 
parcel developed through a specific plan, general plan 
amendment and zone changes, and two tract maps. 

Imperial County, 
California 

City of Blythe Blythe Mobile Home Park Solar Power Conversion—
Conversion of buildings within the park to solar power. 

Blythe, California 

Riverside County Mayflower Park Improvements and Expansion—12 individual 
projects, including planning and development of the park 
expansion site, infrastructure improvements, lagoon 
improvements, and construction of new recreational buildings 
and restrooms on an approximately 85-acre site. 

Unincorporated area 
approximately 4 miles 
north of Blythe, California 

City of Blythe Queshan Park Improvements—Planning, design, and 
construction of improvements, including boat launch, 
recreational vehicle parking, new campsites, limited boat 
slips, restaurant, and lagoon improvements. 

Blythe, California 

Caltrans (District 8 – 
San Bernardino 
County) 

Needles Highway Improvements Project—Improve the 
highway pavement and add passing lanes.  The project would 
include environmental clearance, surveying, horizontal and 
vertical alignment changes, pavement widening, passing 
lanes, left turn pockets, shoulder widening, and pavement 
rehabilitation.  Total study area is approximately 730 acres. 

Needles Highway from 
Needles, California to 
Laughlin, Nevada. 

City of San Luis City of San Luis Wastewater Treatment Plant Facility—
Expanding the sequential batch reactor system of the plant by 
adding two new parallel reactors, two aerobic sludge 
digesters, and all the associated piping and equipment. 

San Luis, Arizona 

City of Yuma Gateway Park—A planned 20-acre park that includes 
recreational and historical interpretive park improvements 
using native vegetation.  The park will use only native 
vegetation and should provide ancillary habitat for species 
either listed or nonlisted. 

Yuma, Arizona 

City of Somerton Somerton, Arizona Replacement of Wastewater System 
Project—Reconstruct the Somerton Wastewater Treatment 
Plant.  The project site is approximately 15 acres. 

Somerton, Arizona 

Bullhead City Bullhead City—There are approximately 90–100 planned and 
proposed residential, commercial, and other development 
projects in this area pending environmental documentation. 

Bullhead City, Arizona 

Quechan Indian 
Nation, City of 
Yuma, and Yuma 
Crossing National 
Heritage Area 

Yuma East Wetlands Restoration Project—A 1,400-acre 
native riparian and river restoration project centered on the 
restoration of habitat through the reopening of historical 
channels and slough, clearing of nonnative species, and 
revegetation of the area with native plants and trees. 

Yuma, Arizona 



Table 6-1.  Continued Page 2 of 2

Reporting Agency Project Location 

Quechan Indian 
Nation, City of 
Yuma, and Yuma 
Crossing National 
Heritage Area 

Yuma West Wetlands—A 110-acre former landfill to be 
revegetated and converted to a recreational park, and an 
additional 35 acres of habitat restoration through the removal 
of exotic plant species and revegetation with native plants and 
trees. 

Yuma, Arizona 

Clark County Clark County Multiple Species Habitat Conservation Plan—
An approved multiple species habitat conservation plan being 
implemented to address the conservation needs of the entire 
range of biological resources in Clark County. 

Clark County, Nevada 

The Metropolitan 
Water District of 
Southern California, 
Palo Verde 
Irrigation District 

Land Management, Crop Rotation, and Water Supply 
Program in the Palo Verde Irrigation District—A land 
management, crop rotation, and water supply program to 
develop a flexible and reliable water supply for The 
Metropolitan Water District of Southern California and to 
assist in stabilizing the farm economy in the Palo Verde 
Valley. 

Palo Verde Valley, 
California 

Nevada Division of 
State Lands 

Floating Dock—proposed. Regency Casino, Laughlin, 
NV 

City of Blythe Riverview Estates subdivision—79 single-family residential 
lots. 

City of Blythe, California 

City of Blythe Palo Verde Oasis—Phase III: approximately 29 single family 
residential lots. 

City of Blythe, California 

Cocopah Tribe River Restoration Project—12-mile stretch of the river. Northern Cocopah 
Reservation 

Fort Mojave Indian 
Reservation 

South Point/Calpine Cogeneration Plant Fort Mojave Indian 
Reservation 

Imperial County Palo Verde River Properties—18-parcel subdivision, 12 
parcels abut the lower Colorado River. 

Imperial County, 
California 

Note: Some of these apparently non-Federal projects may require Federal funding or authorization (e.g., a 
Clean Water Act section 404 Permit may be required) and hence be Federal actions.  In such cases, the 
project would not be considered to result in cumulative effects. 
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Economic development in the LCR MSCP planning area could include the construction 1 
of residential areas and supporting infrastructure; commercial developments; recreational 2 
developments, such as marinas, docks, and boat ramps; and casinos and associated 3 
infrastructure.  In addition, economic development could include an increase in 4 
agricultural land use and production; however, development will likely result in the 5 
conversion of agricultural land to urban uses.  Economic development effects on covered 6 
species may include increased public use of the species’ habitat, removal of the species’ 7 
habitat, disturbance or mortality of individuals (e.g., incidental harvest of covered fish 8 
species by anglers), reduction in the area available to potentially create habitat because of 9 
development, increased predation/competition by domestic animals and introduced 10 
nonnative fish, and increased parasitism by the brown-headed cow bird as a result of 11 
habitat fragmentation.  Effects with the potential to affect all covered species are 12 
increased public use of the species’ habitat, removal of the species’ habitat, disturbance 13 
or mortality of individuals, and reduction in the area available to potentially create 14 
habitat.  Increased predation by domestic animals (e.g., cats) and increased parasitism by 15 
the brown-headed cowbird have the potential to affect covered bird species.  Increased 16 
predation by introduced nonnative fish has the potential to affect all covered fish species. 17 

6.3.1.1 Contribution of Covered Activities and LCR 18 
MSCP to Cumulative Effects 19 

Covered activities and LCR MSCP Conservation Plan impacts related to population 20 
growth and economic development include maintenance of roads, canals, and drains; 21 
other miscellaneous maintenance; and construction of boat ramps, sport-fishing docks, 22 
and roads.  The relative contributions of the covered activities and LCR MSCP 23 
conservation measures to impacts having to do with population growth and economic 24 
development are not expected to contribute to cumulative impacts in the LCR MSCP 25 
planning area. 26 

6.3.2 Effects of Future Visitation and Recreation 27 

Visitation and recreation along the LCR have steadily increased in the past; this trend 28 
likely will continue.  Future increases in use of motorized vehicles on the river may result 29 
in increased spills of petroleum products and other contaminants, as well as in discharge 30 
of both treated and untreated sewage effluent (U.S. Fish and Wildlife Service 1993), 31 
adversely affecting water quality.  Decreases in water quality could affect covered fish 32 
species and covered bird and mammal species that use marsh and backwater land cover 33 
types (i.e., California leaf-nosed bat, pale Townsend’s big-eared bat, western red bat, 34 
western yellow bat, Colorado River cotton rat, western least bittern, California black rail, 35 
and Yuma clapper rail). 36 

As visitation and recreational use increase, more disturbances of covered species will 37 
result.  A number of tribes and private groups are proposing to build large casinos and 38 
recreation facilities on the river.  These projects could increase the number of people 39 
fishing, swimming, skiing, hunting, and boating on the river, as well as using off-road 40 
vehicles near the river.  Such activities would result in impacts on many of the habitat 41 
areas used by covered species, including riparian, marsh, and desert scrub land cover 42 



  Cumulative Effects

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
6-4 

December 2004

J&S 00450.00

 

types.  Increased visitation and recreation also could cause increased disturbance of 1 
covered fish and their spawning areas, and unintentional harvest of covered fish species 2 
by anglers. 3 

6.3.2.1 Contribution of Covered Activities and LCR 4 
MSCP to Cumulative Effects 5 

Covered activities and LCR MSCP Conservation Plan impacts related to visitation and 6 
recreation include construction and maintenance of boat ramps, fishing docks, and roads, 7 
which could contribute to the increase in human use and disturbance of covered species’ 8 
habitats.  However, the relative contributions of the covered activities and LCR MSCP 9 
Conservation Plan to impacts on covered species having to do with visitation and 10 
recreation are not expected to contribute to cumulative impacts within the LCR MSCP 11 
planning area. 12 

6.3.3 Effects of Environmental Contaminants 13 

Elevated levels of organochlorides, selenium, arsenic, cadmium, copper, lead, and zinc in 14 
covered species’ habitats can have effects on covered species.  Sources of contaminants 15 
include municipal effluent discharge, stormwater runoff, agricultural drainage, 16 
recreational waste, and other nonpoint discharges.  Irrigation water returns to the LCR 17 
contain higher levels of organics from fertilizers and pesticide and herbicide residuals 18 
than the water contains when it is diverted.  Air pollution may also affect covered 19 
species.  Pesticides can drift from croplands, potentially affecting both terrestrial and 20 
aquatic covered species. 21 

High levels of contaminants may have an effect on razorback sucker and other covered 22 
fish species.  Organochlorines and industrial contaminants are known to have adversely 23 
affected the reproductive organs of male carp in razorback sucker spawning areas in parts 24 
of Lake Mead (Bevans et al. 1996).  Reproduction, and thereby long-term viability, of the 25 
razorback sucker may be adversely affected in these areas, but further research is needed 26 
to assess actual effects, if any.  High selenium concentrations in fish located in backwater 27 
lakes on Cibola, Havasu, and Imperial NWRs may continue to pose a risk to razorback 28 
suckers; elevated levels of arsenic, cadmium, copper, lead, and zinc were also found in 29 
some fish (King et al. 1993). 30 

Elevated levels of selenium may also have an effect on covered bird species.  A 31 
southwestern willow flycatcher fledgling in southwestern Colorado was found with a 32 
crossed bill, a classic symptom of selenium poisoning in birds.  The flycatcher was reared 33 
in the Escalante State Wildlife Area, which drains agricultural lands and for which high 34 
levels of selenium have been detected in past monitoring (Sogge pers. comm. in U.S. Fish 35 
and Wildlife Service 1997).  Selenium and other contaminants have been found in 36 
elevated levels in Yuma clapper rails and other birds within the LCR (Estrada and 37 
Maughan 1999; King and Andrews 1996).  Continuing exposure to selenium and other 38 
contaminants may threaten covered bird species. 39 



  Cumulative Effects

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Biological Assessment 

 
6-5 

December 2004

J&S 00450.00

 

6.3.3.1 Contribution of Covered Activities and LCR 1 
MSCP to Cumulative Effects 2 

Drainage of irrigation water associated with creation of LCR MSCP habitats on natural 3 
lands could increase the contribution of contaminants into the LCR.  The LCR MSCP, 4 
however, will reduce contaminants entering the LCR in drainage from agricultural lands 5 
that will be converted to covered species habitat.  It is anticipated that LCR MSCP–6 
created habitats will require minimal application of pesticides and will not require 7 
application of fertilizers.  Consequently, the load of agricultural contaminants discharged 8 
to the LCR would be reduced with implementation of the LCR MSCP Conservation Plan.  9 
Operation of equipment to implement covered activities and LCR MSCP conservation 10 
measures (e.g., for establishing and maintaining created habitat, constructing and 11 
maintaining access roads and other facilities) could result in accidental and localized 12 
spills of petroleum products.  The relative contributions of the covered activities and LCR 13 
MSCP conservation measures to impacts having to do with environmental contaminants 14 
are not expected to contribute to cumulative impacts within the LCR MSCP planning 15 
area. 16 

6.3.4 Effects of Wildfires 17 

As human activity in riparian zones along the LCR increases, fire frequency is also likely 18 
to increase (Busch 1995).  As fire frequency increases, and as saltcedar and arrowweed 19 
continue to dominate postfire recovery, more disturbances of covered species that use 20 
riparian land cover types (i.e., California leaf-nosed bat, pale Townsend’s big-eared bat, 21 
western red bat, western yellow bat, desert pocket mouse, Yuma hispid cotton rat, 22 
yellow-billed cuckoo, elf owl, gilded flicker, Gila woodpecker, southwestern willow 23 
flycatcher, vermilion flycatcher, Arizona Bell’s vireo, Sonoran yellow warbler, and 24 
summer tanager) likely will occur. 25 

6.3.4.1 Contribution of Covered Activities and LCR 26 
MSCP to Cumulative Effects 27 

The covered activities and LCR MSCP Conservation Plan impacts related to increased 28 
wildfire frequency may include construction of boat ramps, fishing docks, and roads, 29 
possibly increasing access and visitation to riparian areas.  The relative contributions of 30 
the covered activities and LCR MSCP conservation measures to impacts having to do 31 
with wildfires are not expected to contribute to cumulative impacts within the LCR 32 
MSCP planning area.  The LCR MSCP Conservation Plan includes provisions to provide 33 
funding in support of fire suppression programs undertaken by local, state, and Federal 34 
agencies and will contribute toward reducing the current level of risk for wildfires along 35 
the LCR. 36 
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6.4 Summary of the Effects of Covered Activities 1 

and the LCR MSCP in Addition to Cumulative 2 

Effects 3 

Effects of implementing the covered activities and LCR MSCP Conservation Plan 4 
include reduction in flow; construction of boat ramps, sport-fishing docks, and roads; 5 
maintenance of roads, canals and drains; other miscellaneous maintenance; fish stocking; 6 
and habitat creation.  Construction of boat ramps, sport-fishing docks, and roads can 7 
cause the loss of small amounts of riparian, marsh, and desert scrub land cover types and 8 
increased harassment of covered species because of increased human access and 9 
recreation.  Maintenance of washes, levees, banklines, desilting basins, and roads, as well 10 
as other miscellaneous maintenance, can cause the loss of small amounts of riparian, 11 
marsh, and desert scrub land cover types and disturbance of covered species that use 12 
those land cover types.  In addition, environmental contaminants can be introduced 13 
during construction and maintenance activities.  Though covered species habitat may be 14 
removed as a result of covered activities, there is a net gain in natural habitat for covered 15 
species as a result of implementing the LCR MSCP Conservation Plan.  The net effects of 16 
all covered activities and LCR MSCP conservation measures on covered species are 17 
either beneficial or none (no effects) and, therefore, implementation of the covered 18 
activities and the LCR MSCP Conservation Plan will not contribute to cumulative 19 
impacts. 20 
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Chapter 7 1 

Summary of Effects Analysis 2 

Table 7-1 summarizes the potential effects of implementing the Federal and non-Federal 3 
covered activities and LCR MSCP Conservation Plan addressed in the LCR MSCP BA 4 
on covered and evaluation species.  Reclamation’s determinations in this LCR MSCP BA 5 
are based on applicable ESA regulations and USFWS Guidance.  With respect to the 6 
“effects analysis” summarized in Table 7-1, Reclamation’s analysis concludes that any 7 
effects resulting from proposed discretionary actions described in the LCR MSCP BA are 8 
not significant.  However, Reclamation cannot conclude that isolated take of a single 9 
individual of a species will not occur, and the effects determinations have been made 10 
pursuant to this analysis (see discussion of potential take in the Endangered Species 11 
Consultation Handbook [U.S. Fish and Wildlife Service and National Marine Fisheries 12 
Service 1998, pg. 3–12]).  Although, as described in Chapter 5, “Effects of the Covered 13 
Actions,” implementing the LCR MSCP Conservation Plan (see Chapter 5, 14 
“Conservation Plan” of the LCR MSCP HCP) may result in take of covered species, the 15 
net effects of implementing the LCR MSCP Conservation Plan will be to avoid, 16 
minimize, and fully mitigate effects on all the covered species and contribute to the 17 
recovery or reduce the likelihood for future listing of 18 of the 27 covered species. 18 



 



Table 7-1.  Summary of Effects Analysis Page 1 of 2 

Effects Analysis 

May Affect 

Common and Scientific Name 
Federal 
Statusa 

No 
Effect 

Not Likely to 
Adversely 

Affect 

Likely to 
Adversely 

Affect 

Will Not 
Modify 
Critical 
Habitat 

May Modify 
Designated 

Critical 
Habitatb 

Federal Threatened and Endangered Species 

Yuma clapper rail 
Rallus longirostris yumanensis 

FE   X   

Bald eagle  
Haliaeetus leucocephalus 

FT  X    

Southwestern willow flycatcher 
Empidonax traillii extimus 

FE   X  Xc 

Desert tortoise (Mojave population) 
Gopherus agassizii 

FT   X X  

Bonytail 
Gila elegans 

FE   X  X 

Humpback chub 
Gila cypha 

FE   X   

Razorback sucker 
Xyrauchen texanus 

FE   X  X 

Other Covered Species 

Western (desert) red bat 
Lasiurus blossevillii  

–   X   

Western yellow bat 
Lasiurus xanthinus  

–   X   

Desert pocket mouse 
Chaetodipus penicillatus sobrinus 

–   X   

Colorado River cotton rat 
Sigmodon arizonae plenus  

–   X   

Yuma hispid cotton rat 
Sigmodon hispidus eremicus   

–   X   

Western least bittern 
Ixobrychus exilis hesperis 

–   X   

California black rail 
Laterallus jamaicensis 
coturniculus 

–   X   

Yellow-billed cuckoo 
Coccyzus americanus occidentalis 

FC   X   

Elf owl 
Micrathene whitneyi 

–   X   

Gilded flicker 
Colaptes chrysoides 

–   X   

Gila woodpecker 
Melanerpes uropygialis 

–   X   



Table 7-1.  Continued Page 2 of 2

Effects Analysis 

May Affect 

Common and Scientific Name 
Federal 
Statusa 

No 
Effect 

Not Likely to 
Adversely 

Affect 

Likely to 
Adversely 

Affect 

Will Not 
Modify 
Critical 
Habitat 

May Modify 
Designated 

Critical 
Habitatb 

Vermilion flycatcher 
Pyrocephalus rubinus 

–   X   

Arizona Bell’s vireo 
Vireo bellii arizonae 

–   X   

Sonoran yellow warbler 
Dendroica petechia sonorana 

–   X   

Summer tanager 
Piranga rubra 

–   X   

Flat-tailed horned lizard  
Phrynosoma mcalli 

–   X   

Relict leopard frog 
Rana onca 

FC   X   

Flannelmouth sucker 
Catostomus latipinnis 

–   X   

MacNeil’s sooty winged skipper 
Pholisora gracielae 

–   X   

Sticky buckwheat 
Eriogonum viscidulum 

–   X   

Threecorner milkvetch 
Astragalus geyeri var. triquetrus 

–   X   

Evaluation Species 

California leaf-nosed bat 
Macrotus californicus  

–  X    

Pale Townsend’s big-eared bat 
Corynorhinus townsendii 
pallescens 

–  X    

Colorado River toad 
Bufo alvarius 

–  X    

Lowland leopard frog 
Rana yavapaiensis 

–  X    

Notes: 
For non-Federal status, refer to the species status reports in Appendix I. 
a Federal Status: 

FE = Listed as endangered under the Federal Endangered Species Act (ESA). 
FT = Listed as threatened under the ESA. 
FC = Candidate for listing under ESA. 

 b The effects are not expected to appreciably diminish the value of the critical habitat for species conservation. 
 c On October 12, 2004, the USFWS proposed critical habitat for the southwestern willow flycatcher 

(69 FR 60706). Critical habitat has been proposed within Reaches 1 and 3–6. 
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Chapter 8 1 

Experts Contacted and Peer Review Process 2 

8.1 Experts Contacted 3 

The individuals listed below are experts in the ecology and management of species 4 
addressed in the Conservation Plan and habitats associated with the LCR.  These 5 
individuals were contacted during the course of the development of the LCR MSCP 6 
Conservation Plan and provided some contribution of their knowledge and expertise. 7 

Name Title Organization 

Patti Aaron Environmental Specialist—
Biology 

Bureau of Reclamation 

Ray Ahlbrandt GIS Specialist Bureau of Reclamation 

Rob Bettaso Native Fish Program Manager Nongame Branch, Arizona Game and Fish 
Department 

Kathleen Blair Ecologist U.S. Fish and Wildlife Service, Bill Williams 
National Wildlife Refuge 

Quenton Bradwich Wildlife Biologist Utah Division of Wildlife Resources, Page, 
Arizona 

Patricia Brown Bat Consultant Bishop, California 

Tom Burke Biology Group Manager Bureau of Reclamation 

Andrew Clark Fisheries Program Manager Arizona Game and Fish Department 

Don Clark Wildlife Research Biologist Texas A&M University, College Station, Texas 

Robert W. Clarkson Biologist Bureau of Reclamation, Phoenix, Arizona 

Courtney Conway Assistant Director Arizona Cooperative Fish and Wildlife Research 
Unit, University of Arizona, Tucson, Arizona 

Bruce Ellis Supervisory Environmental 
Specialist 

Bureau of Reclamation 

Jackie Ferrier Biologist Imperial National Wildlife Refuge, U.S. Fish and 
Wildlife Service 

Chester Figiel Hatchery Manager Willow Beach National Fish Hatchery, U.S. Fish 
and Wildlife Service 

Terry Fulp Boulder Canyon Area Office 
Manager 

Bureau of Reclamation 
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Name Title Organization 

Glen Gould Ecologist Bureau of Reclamation 

Wayne Gustaveson Wildlife Biologist Utah Division of Wildlife Resources, Page, 
Arizona 

Murrelet Halterman Ornithologist Southern Sierra Research Station, Weldon, Kern 
Co. 

Charles Harris Wildlife Biologist Idaho Department of Fish and Game, Boise, 
Idaho 

William Hunter Research Ecologist U.S. Fish and Wildlife Service 

William Bradford Jacobson Fisheries Program Manager Arizona Game and Fish Department 

Nathan Lenon Environmental Specialist—
Biology 

Bureau of Reclamation 

Paul C. Marsh Associate Professor Department of Biology, Arizona State University, 
Tempe, Arizona 

Zane Marshall Principal Biologist Southern Nevada Water Authority 

Julie Martinez GIS Specialist Bureau of Reclamation 

Chuck McAda Fish Biologist Grand Junction, Colorado, U.S. Fish and Wildlife 
Service 

Robert McKernan Ornithologist San Bernardino Natural History Museum, 
Redlands, California 

Marty Meisler Senior Environmental 
Specialist 

The Metropolitan Water District of Southern 
California 

Chuck Minckley Fish Biologist U.S. Fish and Wildlife Service 

Wendell L. Minckley Professor Department of Zoology and Center for 
Environmental Studies, Arizona State University, 
Tempe, Arizona 

Terry Murphy Ecological Restoration Group 
Manager 

Bureau of Reclamation 

Theresa Olson Wildlife Biologist Bureau of Reclamation 

Frank Pfeifer Biologist; Project Leader for 
Vernal Field Station 

U.S. Fish and Wildlife Service, Vernal, Utah 

Fred Phillips Director Phillips Consulting 

Elizabeth Pierson Bat Biologist Berkeley, California 

Barbara Raulston Wildlife Biologist Bureau of Reclamation 

Jim Rorabaugh Biologist U.S. Fish and Wildlife Service 

Thomas Shrader Ecologist Bureau of Reclamation 

Roger Sorenson Hatchery Supervisor Arizona Game and Fish Department 

John Swett Wildlife Biologist Bureau of Reclamation 

Joe Szewczak Comparative Physiologist University of California White Mountain 
Research Station, Bishop, California 

Richard Tracey Wildlife Biologist University of Nevada, Reno 
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Name Title Organization 

Gene Trapp Professor Emeritus California State University Sacramento 

Kent Turner Chief of Natural Resources Lake Mead National Recreation Area 

Jim Warneke Fishery Program Manager Arizona Game and Fish Department 

Dennis Watt Hydrologist Bureau of Reclamation 

William Werner Aquatic Habitat Coordinator Arizona Game and Fish Department 

Don Young Assistant Area Manager Bureau of Reclamation, Yuma Area Office 

Ruben Zubia Managing Engineer Brown and Caldwell 
 1 

8.2 Peer Review Process 2 

The LCR MSCP Steering Committee commissioned two separate scientific reviews of 3 
interim conservation strategy documents during program development in 1999 and 2002.  4 
The two review processes are described below.  Both groups of reviewers were asked to 5 
focus on the technical and scientific merits of the respective documents.  Policy and 6 
political issues related to HCP development were considered outside of the expertise of 7 
the scientific panels and were not included in the review.  Also, because the documents 8 
were still in draft stage, the reviewers did not address issues regarding technical writing. 9 

8.2.1 American Institute of Biological Sciences 10 

1999 Review 11 

The first scientific review was conducted by the American Institute of Biological 12 
Sciences (AIBS) from June through October 1999.  The subject of the review was the 13 
Draft Conservation Strategy for the Lower Colorado River Multi-Species Conservation 14 
Program prepared by Ogden Environmental and Energy Services Co., Inc. (Ogden).  The 15 
objective was to review the draft Conservation Strategy for completeness and scientific 16 
merit, to aid in preparing the draft strategy for approval and endorsement by the LCR 17 
MSCP Steering Committee.  The draft Conservation Strategy was an interim product 18 
intended to detail the scientific approach and technical knowledge to be used in the 19 
subsequent development of a conservation plan. 20 

AIBS convened a six member panel comprising: 21 

Bertin W. Anderson, Ph.D. (Panel Chair):  Bertin W. Anderson is founder and President 22 
of the Revegetation and Wildlife Management Center.  His expertise lies in classifying 23 
wildlife densities associated with southwestern riparian and marsh habitat on a species-24 
by-species basis for terrestrial vertebrates, specifically birds and small mammals. 25 

James E. Deacon, Ph.D.:  James E. Deacon is Distinguished Professor, University of 26 
Nevada Las Vegas, Department of Environmental Studies.  He specializes in the 27 
conservation of desert fishes. 28 
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Laura F. Huenneke, Ph.D.:  Laura F. Huenneke is Professor and Department Chair, 1 
New Mexico State University, Department of Biology.  She has considerable expertise in 2 
assessing spatial and temporal patterns in desert community primary productivity. 3 

Robert D. Ohmart, Ph.D.:  Robert D. Ohmart is Professor of Biology, Department of 4 
Biology, Center for Environmental Studies, Arizona State University.  He focuses on 5 
biotic and abiotic factors that are important in the development of proper function 6 
conditions in western streams; the ecology of western riparian obligate vertebrate species; 7 
and studying how the impacts of major stressors to these species can be mitigated to 8 
avoid species density reductions and extirpation. 9 

Juliet C. Stromberg, Ph.D.:  Juliet C. Stromberg is Associate Professor, at the Arizona 10 
State University, Department of Plant Biology.  She has worked extensively in the areas 11 
of riparian restoration in arid-region riparian ecosystems. 12 

Gary Voelker, Ph.D.:  Gary Voelker is Curator, University of Nevada Las Vegas, 13 
Barrick Museum of Natural History.  He has field experience in the collection of avian 14 
specimens throughout the southwest.  His research includes historical biogeography and 15 
the evolution of migration in widely distributed avian taxa. 16 

One of the key recommendations of the panel was to change the approach utilized in the 17 
LCR MSCP from a species based approach to a habitat approach.  This approach would 18 
entail creation of integrated habitat mosaics in areas along the river ranging from aquatic 19 
to mesquite communities. 20 

The panel briefed the Steering Committee on their review and recommendations on July 21 
12, 1999, and submitted a final report on October 28, 1999.  Key recommendations 22 
included the following: 23 

1. Employ a habitat-based, rather than species-based, approach. 24 

2. Focus on restoration and management of an integrated mosaic of habitat types, 25 
including open water, backwater, marsh, riparian, and mesquite habitats, 26 

3. Prioritize development and implementation of the conservation plan based on the 27 
following general cornerstone strategies: 28 

a. restore or rehabilitate natural ecological processes and conditions; 29 

b. protect, enhance, restore habitat and protect large blocks of habitat; 30 

c. directly manipulate biotic populations and restore natural biotic communities; 31 
and 32 

d. implement research, monitoring, and adaptive management. 33 

8.2.2 M3 Research 2002–2003 Review 34 

The second peer review process was conducted on the Conservation Plan between 35 
November 5, 2002 and January 21, 2003.  In November 2002 M3 Research of Olathe, 36 
Colorado was requested to establish a review team and conduct a review of various LCR 37 
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MSCP planning documents completed in 2002.  Dr. Lawrence Garrett, Principal 1 
investigator of M3 Research, assisted by Dr. Lawrence E. Stevens, Stevens Consulting, 2 
Flagstaff, AZ, established the team, and Dr. Garrett facilitated the review.  Three on-site 3 
meetings were conducted in Las Vegas, Nevada, to permit interaction among the LCR 4 
MSCP Steering Committee, LCR MSCP Science Review Subcommittee, LCR MSCP 5 
technical consultants, and the Science Review Team.  A final report was submitted on 6 
January 21, 2003 to document the review. 7 

The charge to the Science Review Team was to provide a review of the technical and 8 
scientific basis for the Conservation Plan as well as the provided information that 9 
supports the LCR MSCP.  Specific attention was to be given to the habitat requirements 10 
of specified focus species, the research and monitoring plan, the conservation plan, and 11 
the proposed adaptive ecosystem management process.  These areas were also addressed 12 
in responding to 20 questions posed by the LCR MSCP technical consultants and 13 
Steering Committee. 14 

The Science Review Team of 6 members was selected from a list of 18 active, 15 
interdisciplinary scientists.  Scientists were required to have working knowledge of 16 
ecosystems of the Southwest, but have no involvement with the LCR MSCP.  17 
Dr. L. David Garrett of M3 Research operated as the team leader, facilitating the science 18 
review effort and developing associated reports.  He was supported in those efforts by 19 
Dr. Lawrence E. Stevens, Principal of Stevens Consulting. 20 

The Science Review Team was comprised of the following members: 21 

L. David Garrett, Ph.D.:  David Garrett of M3 Research specializes in riparian and 22 
terrestrial restoration programs.  Dr. Garrett’s academic training is forest biology, 23 
ecosystem analysis, and economics.  He has extensive experience in Southwest riparian, 24 
riverine and watershed systems assessment and restoration. 25 

Lawrence E. Stevens, Ph.D.:  Lawrence Stevens’ academic background is in regulated 26 
river ecology, particularly riparian and plant ecology.  He was the reviewer for plant and 27 
riparian ecology studies and planned management actions.  Dr. Stevens also assisted Dr. 28 
Garrett in facilitating the review. 29 

William E. Haas:  William Haas is Principal Biologist with Varanus Biological Services 30 
Inc., San Diego.  He has conducted extensive study of birds of the Southwest and West, 31 
and is an authority on western protected species. 32 

David K. Kreamer, Ph.D.:  David Kreamer is Professor of Geoscience and past Director 33 
of the Water Resources Management Graduate Program at the University of Nevada, Las 34 
Vegas.  He has extensive expertise in flow evaluations and water quality. 35 

Rich A. Valdez, Ph.D.:  Rich Valdez is a certified Fisheries Scientist and principal Fish 36 
Ecologist for Valdez Consulting of Logan, Utah.  He has conducted extensive systems 37 
studies of the long-lived native fishes of the Colorado River. 38 

Ellen E. Wohl, Ph.D.:  Ellen Wohl is a Professor of Hydrology at Colorado State 39 
University.  She is an expert on flow and geomorphology and their implications to biotic 40 
communities. 41 
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The Science Review Team concluded that: 1 

1. the LCR MSCP technical consultant’s approach was correct in preparing the 2 
Conservation Plan; 3 

2. mitigation offered is reasonable and commendable; 4 

3. data are lacking for nearly all species; therefore, there is significant weakness in the 5 
supporting science base; 6 

4. adaptive ecosystem management is the best approach to determining solutions; 7 

5. a true MSCP is driven by an ecosystem approach and by a goal of achieving 8 
ecosystem health, but, because of the current lack of data, the LCR MSCP is more a 9 
mitigation program to avoid jeopardy;  10 

6. the LCR MSCP Steering Committee should establish clear, appropriate criteria for 11 
selecting and prioritizing ecosystem programs/species to be included; 12 

7. front-loading the implementation phase with research and monitoring is needed to 13 
gain better insight on species needs and to test habitat restoration concepts before 14 
committing to large-scale actions; 15 

8. an adequate process is needed by which stakeholder concerns are resolved or 16 
mitigated; and 17 

9. maintenance of broad stakeholder participation is critical to an adequate design. 18 

The LCR MSCP Steering Committee accepted the report from the Science Review Team 19 
at its February 27, 2003 meeting.  The Steering Committee agreed to accept the findings 20 
and recommendations of the report and instructed the technical consultants to incorporate 21 
them in the LCR MSCP Conservation Plan as appropriate. 22 
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Appendix A 1 

The Law of the River 2 

The Secretary of the Interior (Secretary) is vested with the responsibility to manage the 3 
mainstream waters of the lower Colorado River (LCR) pursuant to a body of law 4 
commonly referred to as the “Law of the River.”  The Law of the River includes, but is 5 
not limited to, Federal and state laws, interstate compacts, an international treaty, court 6 
decisions, Federal contracts, Federal and state regulations, and multi-party agreements.  7 
Selected documents that comprise the Law of the River are discussed below, and a more 8 
comprehensive list is included in Table A-1.  Inclusion of information in this Appendix A 9 
is for informational purposes only.  The descriptions of the elements of the Law of the 10 
River presented in this Appendix are not intended to represent an interpretation of these 11 
legal documents or represent the legal position of any of the Lower Colorado River 12 
Multi-Species Conservation Program (LCR MSCP) participants. 13 

A.1 Colorado River Compact of 1922 (Compact) 14 

The 1922 Compact divided the Colorado River into the Upper Basin and the Lower 15 
Basin.  The drainage basin of the Colorado River within the United States is shown on 16 
Figure A-1.  The Upper Basin includes those portions of Arizona, Colorado, New 17 
Mexico, Utah, and Wyoming within and from which waters drain naturally into the 18 
Colorado River above Lee Ferry, Arizona.  The Lower Basin consists of those portions of 19 
Arizona, California, Nevada, New Mexico, and Utah within and from which waters drain 20 
naturally into the Colorado River system below Lee Ferry.  The Compact apportioned to 21 
each basin, in perpetuity, the exclusive beneficial consumptive use of 7.5 million acre-22 
feet per year (mafy).  The Compact also divided the seven Colorado River Basin states 23 
into the Upper Division and Lower Division states.  The Upper Division states are 24 
Colorado, New Mexico, Utah, and Wyoming.  The Lower Division states are Arizona, 25 
California, and Nevada.  The Upper and Lower Basins share any obligation to Mexico (if 26 
water above that apportioned for the United States is not available for that purpose). 27 

A.2 Boulder Canyon Project Act of 1928 28 

In 1928, Congress enacted the Boulder Canyon Project Act of 1928 (BCPA) (45 Stat. 29 
1057), which authorized the Secretary to construct Hoover Dam and the All-American 30 
Canal (AAC), and to contract for the delivery and use of water from these facilities for 31 
irrigation and domestic uses.  Congress conditioned the BCPA upon the ratification of the 32 
Compact by at least six of the Colorado River Basin states, including California. 33 
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The BCPA authorized the states of Arizona, California and Nevada to enter into a 1 
compact to annually apportion the waters of the Lower Colorado River as follows: 2 
Nevada would be entitled to 0.3 million acre-feet (maf) plus 4% of any surplus flow, 3 
Arizona 2.8 maf plus 46% of any surplus flow, and California 4.4 maf plus 50% of any 4 
surplus flow.  Although the states never entered into a compact, the decision in Arizona v. 5 
California affirmed Congress’ intent to apportion the waters of the Colorado River in this 6 
manner.  The BCPA also required that California unconditionally limit its right to 7 
Colorado River water as stated above.  In 1929, the California legislature adopted this 8 
apportionment by passing the California Limitation Act. 9 

Section 5 of the BCPA authorizes the Secretary to contract with entities and individuals 10 
in the Lower Division states (including the states themselves) for delivery of Colorado 11 
River water.  These contracts are generally referred to as “section 5 water delivery 12 
contracts,” and are for permanent service. 13 

Table A-1.  Selected Documents Included in the Law of the River 14 

The River and Harbors Act, March 3, 1899 

The Reclamation Act of June 17, 1902 

Reclamation of Indian Lands in Yuma, Colorado River, and Pyramid Lake Indian Reservations Act of April 21, 1904 

Yuma Project authorized by the Secretary of the Interior on May 10, 1904, pursuant to section 4 of the Reclamation 
Act of June 17, 1902 

Protection of Property Along the Colorado River Act of June 25, 1910 

Warren Act of February 21, 1911 

Patents and Water-Right Certificates Acts of August 9, 1912 and August 26, 1912 

Yuma Auxiliary Project Act of January 25, 1917 

Availability of Money for Yuma Auxiliary Project Act of February 11, 1918 

Sale of Water for Miscellaneous Purposes Act of February 25, 1920 

Federal Power Act of June 10, 1920 

The Colorado River Compact, 1922 

The Colorado River Front Work and Levee System Acts of March 3, 1925, June 21, 1927, June 28, 1946 

The Boulder Canyon Project Act of December 21, 1928 

The California Limitation Act of March 4, 1929 

The California Seven Party Agreement of August 18, 1931 

The Rivers and Harbors Act of August 30, 1935 

The Parker and Grand Coulee Dams Authorization Act of August 30, 1935 

The Parker Dam Power Project Appropriation Act of May 2, 1939 

The Reclamation Project Act of August 4, 1939 

The Boulder Canyon Project Adjustment Act of July 19, 1940 

The Utilization of Waters of the Colorado and Tijuana Rivers and of the Rio Grande—Treaty between the United 
States of America and Mexico, February 3, 1944 (1944 Water Treaty) 
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The Flood Control Act of December 22, 1944 

Gila Project Act of July 30, 1947 

The Upper Colorado River Basin Compact of October 11, 1948 

Consolidated Parker Dam Power Project and Davis Dam Project Act of May 28, 1954 

43 C.F.R. Part 414 

43 C.F.R. Part 417 

Palo Verde Diversion Dam Act of August 31, 1954 

Change Boundaries, Yuma Auxiliary Project Act of February 15, 1956 

The Colorado River Storage Project Act of April 11, 1956 

Water Supply Act of July 3, 1958 

Boulder City Act of September 2, 1958 

Report of the Special Master, Simon H. Rifkind, Arizona v. California, et al., December 5, 1960 

United States Supreme Court Decree, Arizona v. California, March 9, 1964 

International Flood Control Measures, Lower Colorado River Act of August 10, 1964 

Minutes 218, March 22, 1965; 241, July 14, 1972, (replaced 218); and 242, August 30, 1973, (replaced 241) of the 
United States Section, International Boundary and Water Commission, pursuant to the 1944 Water Treaty 

Southern Nevada (Robert B. Griffith) Water Project Act of October 22, 1965 

The Colorado River Basin Project Act of September 30, 1968 

Criteria for the Coordinated Long Range Operation of Colorado River Reservoirs, June 8, 1970 

Supplemental Irrigation Facilities, Yuma Division Act of September 25, 1970 

The Colorado River Basin Salinity Control Act of June 24, 1974, as amended 

United States Supreme Court Supplemental Decrees, Arizona v. California, January 9, 1979, April 16, 1984, and 
June 19, 2000 

Hoover Powerplant Act of August 17, 1984 (98 Stat. 1333) 

The Numerous Colorado River Water Delivery and Project Repayment Contracts with the States of Arizona and 
Nevada, cities, water districts, and individuals 

Hoover and Parker-Davis Power Marketing Contracts 

Reclamation Reform Act of 1982 

Colorado River Floodway Protection Act of 1986 

The Grand Canyon Protection Act of 1992 (Public Law 102-575, 106 stat. 4669) 

The Reclamation States Emergency Drought Relief Act of March 5, 1992, as extended by the Act of  
January 24, 2000 

The Interim Surplus Guidelines Record of Decision, effective February 25, 2001 (66 FR 7772 (January 25, 2001)) 

Colorado River Water Delivery Agreement of October 10, 2003 (69 FR 12202–12215 (March 15, 2004) 
 1 
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A.3 California Seven Party Agreement of 1931  1 

(Seven Party Agreement) 2 

Prior to entering into section 5 water delivery contracts with California agencies, the 3 
Secretary requested that those agencies recommend to the Secretary an apportionment of 4 
the California share of Colorado River water among California water users.  In response, 5 
seven major California entities executed the Seven Party Agreement, in which the 6 
California entities agreed to an apportionment of California’s share of Colorado River 7 
water and agreed to priorities among the seven parties, and recommended the adoption of 8 
such by the Secretary.  The terms of the Seven Party Agreement were incorporated into 9 
the Secretarial regulations dated September 29, 1931 and into the section 5 water delivery 10 
contracts with the Secretary, thereby placing the recommended apportionment into effect.  11 
The amount of Colorado River water apportioned under the Seven Party Agreement totals 12 
5.362 mafy, or 0.962 mafy more than California’s 4.4-maf apportionment in a normal 13 
year.  Therefore, diversions of more than 4.4 maf under Priorities 5a, 5b, and 6 in any 14 
given year are dependent upon the following conditions:  surplus water is available; 15 
Arizona and/or Nevada do not divert their full apportionments; less than 4.4 maf/yr is 16 
used within California by entities with higher priorities; or entities with Priorities 1 17 
through 3 and Present Perfected Rights (PPRs) take less than 3.85 mafy.  (PPRs are 18 
defined under the discussion of Arizona v. California below).  Delivery of Colorado 19 
River water within California is also controlled by the applicable provisions of the 20 
Colorado River Water Delivery Agreement, during the Agreement’s effective period. 21 

A.4 1944 Water Treaty 22 

Under Article 10(a) of the Utilization of Waters of the Colorado and Tijuana Rivers and 23 
of the Rio Grande—Treaty between the United States of America and Mexico dated 24 
February 3, 1944, (1944 Water Treaty) Mexico is entitled to an annual amount of 1.5 maf 25 
of Colorado River water.  Under Article 10(b) of the 1944 Water Treaty, Mexico may 26 
schedule up to an additional 0.2 maf when “there exists a surplus of waters of the 27 
Colorado River in excess of the amount necessary to satisfy uses in the United States.”  28 
This delivery is additional to the 7.5 maf allocated to the two basins.  The 1944 Water 29 
Treaty also addresses delivery of water to Mexico in an amount less than 1.5 maf in the 30 
event of extraordinary drought or serious accident to the irrigation system in the United 31 
States. 32 

A.5 Arizona v. California 1964 Supreme Court 33 

Decree (Decree) 34 

In 1964, the Supreme Court of the United States entered its Decree in Arizona v. 35 
California (376 U.S. 340), and supplemental Decrees were entered in 1979 (439 U.S. 36 
419), 1984 (466 U.S. 144), and 2000 (531 U.S. 1).  In accordance with the BCPA, and 37 
after providing that water may be released to satisfy the 1944 Water Treaty, the Decree 38 
apportioned water available for release from Colorado River water controlled by the 39 
United States for use in the states of Arizona, California, and Nevada.  The Decree also 40 
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recognized certain Federal reserved rights and provided a process for the quantification of 1 
all claimed PPRs, all to be supplied from the existing apportionments of the respective 2 
states.  In the context of Colorado River water, as set forth in the Decree, the term 3 
“PPRs” refers to water rights based upon diversion and beneficial use prior to the 4 
effective date of the BCPA (June 25, 1929).1  A Federal reserved right PPR for an Indian 5 
reservation does not need to be diverted or put to beneficial use to be established or 6 
preserved but remains reserved for that reservation as of the date of creation of the 7 
reservation.  All PPRs are numbered, and their relative priorities are set forth within the 8 
supplemental Decree entered January 9, 1979, although some of the Federal reserved 9 
right PPRs have been further modified by the supplemental Decrees entered in 1979, 10 
1984, and 2000.  The Federal reserved right PPRs identified in Article II(D)(1)–(5) of the 11 
Decree have the highest priority and are identified in the 1979 supplemental Decree as 12 
numbers 1–3, 22–25, and 81.  The miscellaneous PPRs identified in the 1979 13 
supplemental decree as numbers 7–21 and 29–80 have the next highest priority.  After 14 
Federal and miscellaneous PPRs are satisfied, the next category of water rights to be 15 
satisfied are the PPRs for water projects and water districts, which are identified in the 16 
1979 supplemental decree as numbers 4–6, 26–28, and 82. 17 

The Decree enjoins the Secretary from releasing or delivering water other than to water 18 
users in the United States with valid contracts made pursuant to section 5 of the BCPA or 19 
to specified Federal reservations.  The Decree provides the parameters for delivering 20 
water in “normal,” “surplus,” and “shortage” years.  Annual determinations of normal 21 
and surplus conditions by the Secretary are based upon the applicable provisions of the 22 
Interim Surplus Guidelines, during the Guidelines’ effective period (2001–2016).   23 

The Decree directs the Secretary to release 4.4 maf of mainstream water controlled by the 24 
United States to California in a normal year.  In addition to the normal year allocation, in 25 
a surplus year as determined by the Secretary, the Secretary shall apportion 50% of the 26 
water in excess of 7.5 maf for use in California.  In a shortage year, the Secretary must 27 
first satisfy all of the PPRs pursuant to the 1964 Decree and subsequent Decrees.  The 28 
Secretary must then apportion the remaining water consistent with the BCPA and the 29 
Decree, but in no event shall more than 4.4 maf be apportioned for use in California, 30 
including use by all PPRs.  The Decree also provides that Colorado River water 31 
apportioned to a Lower Division state, but not used by that state, may be made available 32 
to another Lower Division state (unused apportionment).  California, therefore, has 33 
historically been allowed to divert water that was apportioned to, but not used by, 34 
Arizona and Nevada. 35 

A.6 Colorado River Basin Project Act of 1968 36 

The Colorado River Basin Project Act of 1968 (CRBPA) authorized construction of a 37 
number of water development projects, including the Central Arizona Project and 38 
required the Secretary to develop the Criteria for Coordinated Long-Range Operation of 39 
Colorado River Reservoirs, and prepare an annual plan of operations for Colorado River 40 
reservoirs. 41 

                                                      
1 Federal Reserved Rights do not require diversion and use to be considered valid water rights under the concepts 

embodied in the Federal Reserved Rights Doctrine. 



 



Figure A-1
Upper and Lower Basins of the Colorado River 
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Appendix C 1 

LCR MSCP Scoping Summary Reports 2 

C.1 1999 Scoping Summary Report 3 

The purpose of this Report is to inform the public about the issues and concerns raised 4 
during the public scoping period, which ran from May 18 through July 27, 1999.  The 5 
Lower Colorado River Multi-Species Conservation Program Environmental Impact 6 
Statement/Environmental Impact Report/Biological Assessment (LCR MSCP 7 
EIS/EIR/BA) will, in turn, address key issues raised during scoping.  This report is 8 
intended to provide the public with a general summary of the comments and issues raised 9 
during scoping.  Development of the LCR MSCP EIS/EIR/BA will be based on the actual 10 
comments.  This Report is one of the action items contained in the LCR MSCP’s Public 11 
Involvement Plan, which can be accessed at www.lc.usbr.gov. 12 

C.1.1 Program Description and Purpose 13 

The LCR MSCP is a partnership of state, Federal, tribal, and other public and private 14 
stakeholders with an interest in managing the water and related resources of the Lower 15 
Colorado River Basin (LCR Basin).  The purposes of the LCR MSCP will be to: 16 

1. Conserve habitat to facilitate the recovery of threatened and endangered species and 17 
to reduce the likelihood of additional species listings under the Federal Endangered 18 
Species Act (ESA). 19 

2. Accommodate current water diversions and power production and optimize 20 
opportunities for future water and power development. 21 

3. Provide the basis for the ESA and the California Endangered Species Act (CESA) 22 
compliance via incidental take authorizations, resulting from the implementation of 23 
the first two purposes. 24 

C.1.1.1 Location 25 

The program area covers the mainstream of the lower Colorado River from below Glen 26 
Canyon dam to the Southerly International Boundary (SIB) with Mexico.  The program 27 
area includes the 100-year floodplain and reservoirs to full-pool elevations.  Potential 28 
conservation measures will focus on the lower Colorado River from Lake Mead to the 29 
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international boundary, while the partnership is also open to considering cooperative 1 
conservation efforts developed by the Grand Canyon management effort. 2 

C.1.1.2 National Environmental Policy Act, ESA, and 3 
California Environmental Quality Act 4 
Compliance 5 

A single environmental compliance document will be prepared to fulfill requirements of 6 
the National Environmental Policy Act (NEPA), the ESA, and the California 7 
Environmental Quality Act (CEQA) for the LCR MSCP.  This document will have the 8 
working title of LCR MSCP EIS/EIR/BA.  The U.S. Department of the Interior, Bureau 9 
of Reclamation (Reclamation) and the U.S. Fish and Wildlife Service (USFWS) will 10 
serve as joint Federal lead agencies under NEPA, and The Metropolitan Water District of 11 
Southern California (Metropolitan) will serve as the CEQA lead agency. 12 

C.1.2 Public Scoping Process 13 

The scoping process is an early and integral part of planning, environmental review, and 14 
documentation for the LCR MSCP.  The process encourages the public and government 15 
agencies to help identify issues and topics that an EIS/EIR should address. 16 

Requests for comments and notices of public scoping meetings were posted through 17 
publication of a Notice of Intent (NOI) in the Federal Register (FR) on May 18, 1999 and 18 
filing a Notice of Preparation (NOP) with the State of California Clearinghouse on May 19 
26, 1999.  Copies of these Notices are maintained in the MSCP file. 20 

Seven scoping meetings were held in Arizona, California, and Nevada on June 15, 16, 17, 21 
22, 23, 30, and July 1, 1999, to inform the public about the LCR MSCP process and to 22 
solicit input.  A total of 102 individuals attended these meetings.  The original sign-in 23 
sheets are maintained in the LCR MSCP file.  A total of 35 comment letters were 24 
received during the formal comment period, which ended July 27, 1999. 25 

Following is a summary of the written comments received during the NEPA public 26 
scoping period (May 18 through July 27, 1999) and a summary of the verbal comments 27 
offered at the scoping meetings.  The comments have been compiled into one of five 28 
categories.  The categories are:  1) Conservation Alternatives and Measures, 2) Draft 29 
Alternative Formulation Criteria, 3) Alternatives for Reducing Incidental Take of 30 
Threatened and Endangered Species, 4) Issues for Analysis in the EIS/EIR/BA (the first 31 
four categories were taken from the Public Comments and Suggestions sheet that was 32 
made available at the meetings), and 5) Other.  The written comments are maintained in 33 
the LCR MSCP file. 34 
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C.1.3 Summary of Written Comments 1 

C.1.3.1 Conservation Alternatives and Measures 2 

 The LCR MSCP must examine alterations in the river’s flow regime in addition to 3 
the current focus on land acquisition and restoration.  The alternatives presented in 4 
the EIS/EIR must include an analysis of protected flood flows for the Colorado River 5 
delta.  How might the surplus/shortage criteria affect the frequency and magnitude of 6 
flood flows through the delta? 7 

 The planned Long-Term Monitoring and Adaptive Management Plan must be fully 8 
presented as an integral component of any possible alternatives in the EIS/EIR. 9 

 Due to effects of Glen Canyon Dam, its removal should be included as an alternative 10 
considered by the LCR MSCP. 11 

 Proposed management actions should be based only on the water supplies that may 12 
be available in the future given the existing storage and conveyance systems. 13 

 Examples of ideas to consider when developing short- and long-term alternatives that 14 
meet the dual objectives of the LCR MSCP are:  water supply allocation for instream 15 
and environmental beneficial use, water transfers, conjunctive use, water 16 
conservation, non-point source pollution control, development and implementation of 17 
a dynamic water management model for the LCR Basin mimicking the natural cycle, 18 
remediation/restoration projects throughout the ecosystem, including the delta, and 19 
multi-purpose projects; e.g., habitat restoration/agricultural drainage projects. 20 

 Incorporate ecosystem planning and implementation. 21 

 Require all new and future development along the Colorado River to plant only 22 
willows or cottonwood.  Limit the type of shrubs and trees homeowners and 23 
businesses may plant within a certain radius (one mile, perhaps) of the river.  Prohibit 24 
the planting of certain types of trees/shrubs (oleanders, tamarisk, etc.). 25 

 Consideration should be given to the fact that historic habitats no longer exist and 26 
endangered species, particularly fish, cannot survive as they once did along the lower 27 
Colorado River.  With this in mind, conservation measures should require absolute 28 
minimum restrictions to operation and maintenance, and water and power 29 
development. 30 

 Grow the endangered species in controlled atmosphere away from danger. 31 

 Require municipal water districts to develop and carry out water conservation plans. 32 

 Develop a water conservation program for California landscape and man-made 33 
backwaters for wildlife habitat. 34 

 Laws should be passed that would prevent the planting or maintenance of salt cedars. 35 

 Consider that coastal desalinization can provide more water in the Colorado River 36 
system for wildlife needs, vegetation needs, power production, drought preparation, 37 
recreational needs, flood control regulation, municipal needs, international treaty 38 
obligations, Native American needs, and litigation reduction. 39 
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 Under the description of the No Action/No Project Alternative, it should be made 1 
clear that Reclamation would have to reinitiate section 7 consultation on a project-by-2 
project basis as it implements the conservation measures of the LCR MSCP, instead 3 
of under the auspices of a “program.” 4 

 Reclamation must develop a full range of alternatives that includes an environmental 5 
alternative.  There must be an alternative dedicated primarily to species and habitat 6 
preservation. 7 

 Due to certain unresolved legal issues concerning the Law of the River, the EIS/EIR 8 
should analyze alternatives in two contexts:  1) with the Law of the River as many 9 
thought it was, and 2) with the Law of the River as it might be changed by adding 10 
authorized purposes for the operation of Glen Canyon Dam and expanding the role of 11 
Interior with regard to operation of Colorado River facilities. 12 

C.1.3.2 Draft Alternative Formulation Criteria 13 

 Small successful measures that can be well-managed and possibly grow over time are 14 
better than large, unmanageable plans. 15 

 Consider human needs and beneficial uses as well as the weaker endangered species.  16 
Don’t be so radical over the endangered species. 17 

C.1.3.3 Alternatives for Reducing Incidental Take of 18 
Threatened and Endangered Species 19 

 Develop educational programs that involve rather than alienate communities. 20 

 Maintain existing flows in the Colorado River. 21 

 Provide for the recovery of native fish populations. 22 

 Realize that the dams and proper water use are not the major causes for the loss of 23 
endangered species—game fish eat them. 24 

C.1.3.4 Issues for Analysis in the EIS/EIR/BA 25 

Wildlife—General 26 

 The EIS/EIR should discuss the impacts of the alternatives analyzed in the context of 27 
Public Law 105-57, the National Wildlife Administration Act of 1996. 28 

 Based on the NOI and the NOP, the LCR MSCP planning process seems to be 29 
species-based rather than truly ecosystem-based.  There should be a genuine attempt 30 
made to incorporate at least some higher level of biotic organization (community-31 
level, perhaps) as a target level for management. 32 
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 Analyze the impacts of the alternatives on each state’s fish and wildlife management 1 
agency’s ability to maintain the natural biodiversity and their ability to implement 2 
other state-specific wildlife initiatives. 3 

 The biota must be managed first, not their habitat. 4 

 Compliance with all requirements of the ESA must remain the highest priority for the 5 
LCR MSCP. 6 

 There is a potential for adverse impacts from burros along the lower Colorado River. 7 

 Evaluate recreational use of the river and its impacts on wildlife.  Consider 8 
introduced species of wildlife and their effects on native species. 9 

 Reclamation’s dams and water diversions along the Colorado have caused the decline 10 
and endangerment of many wildlife species. 11 

Wildlife—Aquatic 12 

 There appears to be an inconsistency between the fact that Reclamation’s operation 13 
of the river jeopardizes the existence of bonytail and razorback suckers (as concluded 14 
in the Biological Opinion) and the program objective to accommodate the 15 
optimization of opportunities for future water and power development. 16 

 Native Colorado River species and non-native fishes cannot co-exist.  Native fishes 17 
can complete their life cycles in other-than unspoiled, virgin habitat. 18 

 Introduced sport fish species are an integral component of aquatic resources in the 19 
lower Colorado River. 20 

International Impacts 21 

 Consideration should be given to the entire LCR Basin ecosystem, including the delta 22 
because actions taken on the lower Colorado River could have significant 23 
implications for fragile species and habitat in the Colorado River Delta and Sea of 24 
Cortez. 25 

 Consider the delta region of the river in Mexico which has Yuma clapper rails, desert 26 
pup fish, and Southwestern willow flycatchers and other threatened and endangered 27 
species in the Cienega de Santa Clara.  The delta likely acts as population reservoirs 28 
for many of the endangered species in the United States. 29 

 The delta also supports largest remaining stands of critical habitat types including 30 
willow thickets, cottonwood-willow gallery forests, and emergent wetlands. 31 

 The United States can positively impact ecosystems in Mexico through timing and 32 
volume of water releases. 33 

 LCR MSCP participants are urged to consider binational cooperation and 34 
collaboration with Mexico.  The U.S. Environmental Protection Agency (EPA) has 35 
an obligation to consider international (trans-boundary) issues and to work with 36 
Mexico pursuant to NEPA and the La Paz Agreement. 37 
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 Ensure that jurisdictional drainage requirements are met, especially those dealing 1 
with peak flows, change in water quality, increased flow volumes, and redirection of 2 
flows. 3 

Recreation 4 

 Recreational boating in the Bullhead/Laughlin area would be dramatically impacted 5 
if proposed habitat areas absorb a considerable amount of water. 6 

 Impact on local boating could be very significant. 7 

 Ensure continued recreational opportunities, specifically a viable sport fishery. 8 

 Consider the important recreational and economic values of sport fishing while 9 
addressing LCR MSCP objectives. 10 

 Efforts to enhance and conserve native fishes and recreational fishing opportunities 11 
are not mutually exclusive actions. 12 

 Analyze the impacts of the alternatives, including implementation of conservation 13 
actions, on hunting, fishing, and boating opportunities, access, use days, and safety. 14 

 The EIS/EIR should comply with Presidential Executive Order 12962 of June 7, 15 
1995, titled Recreational Fisheries. 16 

 The EIS/EIR should discuss the impacts of the alternatives analyzed on functionality 17 
and public use of areas and features developed as mitigation for changes in habitat 18 
value or reduction in public use resulting from past actions under previously 19 
completed environmental compliance. 20 

 Sport fishing programs have considerable recreational and economic importance; 21 
consider short- and long-term negative impacts and mitigate appropriately. 22 

 How will growing the population (including weekend and holiday users) along the 23 
lower Colorado River impact the LCR MSCP or be impacted by the program?  How 24 
do you propose to control their activities that affect the LCR MSCP? 25 

 Do not eliminate two-cycle gasoline marine engines from the river. 26 

 What will be the impacts to recreational vehicles, boats, etc.? 27 

 Don’t restrict use of or access to the river. 28 

Hydrology 29 

 The baseline evaluation should include a water budget for the lower Colorado River, 30 
including the delta. 31 

 Would like the LCR MSCP to consider water flows, including water provided as a 32 
requirement through the 1944 Water Treaty, be delivered through the Laguna and 33 
Yuma divisions of the lower Colorado River from Imperial Dam to Morelos 34 
Diversion Dam (currently, these flows bypass these reaches of the river). 35 
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Socioeconomics 1 

 In light of potential recreational impacts, what impacts would there be to Laughlin 2 
(and its casinos) as a destination/launch point? 3 

 The EIS/EIR should analyze the effects of the free market, deregulation of electrical 4 
power, and Reclamation competing with free market for power generation. 5 

 Consider Southern California’s growing Hispanic population. 6 

 Consider damage done to farming areas by mismanaging water or causing flood 7 
damage to the lower Colorado River area. 8 

 How will private property owners along the river be affected by the LCR MSCP? 9 

 What will be the economic impacts to those living along the river of implementing 10 
the LCR MSCP? 11 

Water Quality 12 

 Consider agricultural runoff impacts on water quality. 13 

 No hazardous material should be allowed to be used in the lower Colorado River. 14 

Navigability 15 

 Development of habitat, along with daily filling and emptying, in the South Bullhead 16 
to Needles reach could impact navigability of the river. 17 

C.1.3.5 Other 18 

 Recommend that the dual program purposes (work toward recovery of listed and 19 
potentially listed species while accommodating current water and power operation 20 
and optimizing opportunities for future water and power development) be evaluated 21 
in relation to one another rather than one by one. 22 

 It should be acknowledged that the objective to move listed species toward recovery 23 
may conflict with some of the present water and power operations. 24 

 Discussions should include pre-water supply, hydroelectric generation, and past 25 
impacts. 26 

 The LCR MSCP planning process would benefit from the involvement of more non-27 
governmental conservation organizations. 28 

 Full disclosure and consideration of all inputs must characterize the EIS/EIR process. 29 

 The United States Section of the International Boundary and Water Commission 30 
(USIBWC) is preparing an EIS for proposed activities in the Limitrophe division 31 
between the Northerly International Boundary (NIB) and the SIB.  The USIBWC will 32 
coordinate actions/alternatives with the LCR MSCP. 33 
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 Reclamation should maintain contact with the Upper Colorado State’s Governors 1 
regarding studies that might affect surplus activities of upper users. 2 

 The Bard Water District, with its second water right on the river, should be more 3 
closely involved with this planning process. 4 

 The Natural Resources Conservation Service (NRCS) should be involved in the 5 
development of the LCR MSCP. 6 

 How can the public’s comments concerning alternatives be meaningfully 7 
incorporated into the program if the Work Group for the LCR MSCP will be 8 
approving program alternatives in a meeting the same day public comments are due? 9 

 The LCR MSCP planning process is pseudo-public in nature. 10 

 Reclamation should have prepared an EIS on its operations and maintenance 11 
activities.  The present NEPA analysis will need to be more comprehensive in order 12 
to compensate for the lack of pre-existing NEPA analysis and baseline information. 13 

 Reclamation has more discretion than it asserted in its 1996 Biological Assessment. 14 

 The Law of the River may not be a stable backdrop for the development of the LCR 15 
MSCP based on discussions involving the Adaptive Management Program 16 
concerning power operations at Glen Canyon Dam. 17 

 Actions to consider in the evaluation of cumulative impacts should include the Salton 18 
Sea project, USIBWC Lower Colorado River Boundary and Capacity Preservation 19 
Project, California’s 4.4 Water Allocation Plan, and current and reasonably 20 
foreseeable actions by those who use or are located along the lower Colorado River. 21 

 Public notices should be in “plain English.” 22 

C.1.4 Summary of Verbal Comments 23 

C.1.4.1 Issues for Analysis in the EIS/EIR/BA 24 

Recreation 25 

 River trails and other access facilities for the river should be developed. 26 

 The LCR MSCP should not impact flood plain access and use by off-road  27 
vehicles (ORV). 28 

 Use of Personal Water Craft (PWC) should not be restricted. 29 

 This endangered species program should not significantly change recreational use on 30 
and along the lower Colorado River. 31 

 Rumors of National Park Service limiting PWC use at Willow Beach and agencies 32 
restricting all ORV access to the flood plain. 33 

 Extensive restoration of cottonwood-willow forests will impact recreation since it is 34 
assumed endangered species habitat will be off limits to recreation. 35 
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Water Quality 1 

 Protect water quality; effects of boat fuels (e.g., methyl tertiary-butyl ether [MTBE]) 2 
on the environment. 3 

Socioeconomics 4 

 Protect private property from condemnation for habitat purposes; private land on the 5 
river is limited. 6 

Navigability 7 

 Navigation will be impacted by spreading river waters across the flood plain for 8 
habitat restoration purposes. 9 

Cultural Resources/Native Americans 10 

 Native American tribes have significant cultural ties to the river and an interest to 11 
preserve and restore natural resources while maintaining economic development 12 
opportunities. 13 

 Government-to-government consultations with Native American tribes on the river 14 
should be timely. 15 

Water Rights/Water Allocation 16 

 Cibola Community concerned that sale of district water rights will result in degraded 17 
lands with diminished wildlife diversity and value. 18 

 River water is over appropriated and too much is diverted, resulting in detriment to 19 
the river ecosystem. 20 

Public Health 21 

 Creation of more marsh habitat will result in increased mosquitoes. 22 

 Operation of Davis Dam associated with small insect problem (possibly black flies). 23 

Other 24 

 Cibola Community suggested that the Blythe public meeting should have been held 25 
in their area, particularly at the Cibola National Wildlife Refuge (NWR). 26 
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C.2 July–August 2000 Scoping Summary Report 1 

The purpose of this report is to summarize the issues and concerns raised during the 2 
supplemental public scoping period, which ran from July 12 through August 11, 2000.  3 
The combined EIS/EIR and BA for the LCR MSCP will, in turn, address key issues 4 
raised during scoping.  This report is intended to provide the public with a general 5 
summary of the written and verbal comments and issues raised during public scoping in 6 
2000.  This report is one of the action items contained in the LCR MSCP’s Public 7 
Involvement Plan, which can be accessed at www.lc.usbr.gov. 8 

C.2.1 Program Description and Purpose 9 

The LCR MSCP is a partnership of State, Federal, Tribal, and other public and private 10 
stakeholders with an interest in managing the water and related resources of the LCR 11 
Basin.  The purposes of the LCR MSCP are: 12 

1. Conserve habitat and work toward the recovery of threatened and endangered species 13 
as well as reduce the likelihood of additional species listings under the ESA and 14 
CESA, 15 

2. Accommodate current water diversions and power production and optimize 16 
opportunities for future water and power development, to the extent consistent with 17 
law, and 18 

3. Provide the basis for take authorization pursuant to ESA and CESA. 19 

C.2.1.1 Location 20 

The program area covers the mainstream of the lower Colorado River from below Glen 21 
Canyon Dam to the SIB with Mexico.  The program area includes the historical 22 
floodplain and reservoirs to full-pool elevations.  For LCR MSCP EIS/EIR and BA 23 
planning purposes, potential conservation measures will focus on the lower Colorado 24 
River from Lake Mead to the international boundary, while the LCR MSCP partnership is 25 
also open to considering cooperative conservation undertakings developed by the Grand 26 
Canyon management effort. 27 

C.2.1.2 NEPA, ESA, CESA, and CEQA Compliance 28 

Several environmental documents will be prepared to fulfill requirements of NEPA, ESA, 29 
CESA, and CEQA for the LCR MSCP.  In addition to the EIS/EIR and BA, the state 30 
partners will develop a Habitat Conservation Plan (HCP) and California will develop a 31 
Natural Community Conservation Plan (NCCP).  Reclamation and USFWS will serve as 32 
joint Federal lead agencies under NEPA for the EIS, and MWD will serve as the CEQA 33 
lead agency for the EIR portion of the combined document. 34 
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C.2.2 Public Scoping Process 1 

The scoping process is an early and integral part of planning, environmental review, and 2 
documentation for the LCR MSCP.  The process encourages the public and government 3 
agencies to help identify issues and topics that an EIS/EIR should address. 4 

Requests for comments and notices of public scoping meetings were posted through 5 
publication of a Supplemental NOI in the FR on July 12, 2000, and filing a Revised NOP 6 
with the State of California Clearinghouse July 25, 2000. 7 

Four supplemental scoping meetings were held in Arizona, California, and Nevada on 8 
July 31, August 1, 2, and 3, 2000, to inform the public about the LCR MSCP process and 9 
to solicit input.  A total of 49 individuals attended these meetings.  A total of 25 comment 10 
letters were received during the formal comment period, which, upon request, was 11 
extended an additional 30 days until September 15, 2000. 12 

Following is a summary of the written comments received during the NEPA 13 
supplemental public scoping period (July 12 through September 15, 2000) and a 14 
summary of the verbal comments offered at the four public scoping meetings. 15 

C.2.3 Summary of Written Comments 16 

C.2.3.1 General Comments:  Water, Environment, 17 
and Alternatives 18 

 Should eliminate use of 40,000 cubic feet per second (cfs) release due to 19 
legal/physical constraints and possible property damage outweigh the insignificant 20 
amount of habitat enhanced. 21 

 Recent studies do not support 80,000 acres for conservation; use most up-to-date, 22 
LCR MSCP-sponsored studies. 23 

 Notice doesn’t mention lead agencies intent to undertake ESA consultation activities 24 
in Mexico.  Extending ESA/NEPA impact analysis into Mexico is improper and 25 
should not be part of the LCR MSCP EIS/EIR documents.  We have No Obligation 26 
to consult in foreign country. 27 

 Alternatives don’t quantify off-stream refugia—needed to evaluate feasibility. 28 

 In stream stocking measures lack specificity as to how it will improve water quality. 29 

 Will reintroducing extirpated species create additional restrictions? 30 

 Would support if species designated “nonessential, experimental populations.” 31 

 Overall alternatives form a good framework to develop actual alternatives. 32 

 Concerned that water rights should not be compromised. 33 

 Concerned that groundwater under adjacent property was not raised. 34 
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 Concerned about proposed high flow spikes affecting facilities and groundwater 1 
under lands along river. 2 

 Concerned water levels in drains and spill channels rising causing operational 3 
problems and raising groundwater under farmland. 4 

 Concerned affect of land conversions to habitat areas on ability to collect fees for that 5 
land.  How will funds be reimbursed for loss of agricultural land? 6 

 Concerned affect of the various wildlife and insects in habitat areas encroaching into 7 
farm fields to feed etc.  For example, landowner fighting pest birds in planted field 8 
while habitat is raising them; insects flourishing in protected habitat swarming into 9 
fields and town causing damage and increased control costs—mosquitoes, white fly, 10 
etc. 11 

 Concerned over fires in habitat areas getting out of control and damaging adjacent 12 
property. 13 

 Concerned over ability to perform maintenance on facilities crossing or adjacent to 14 
habitat areas. 15 

 Reiterate comments from previous scoping period in 1999:  geographic scope of the 16 
MSCP should include the Colorado River delta and upper Gulf of California; section 17 
7 compliance should be highest priority of LCR MSCP; accomplish habitat 18 
restoration via dedicated flows. 19 

 Large core/Minimal management would still need substantial management. 20 

 Should target specific river reaches for restoration and reintroduction of natives. 21 

 Alternative 1—Improve habitat for fish in selected reaches by, 1) providing warmer 22 
water, 2) mimicking releases to match more historic hydrograph and dedicate water 23 
for this purpose, and 3) reintroduce sediment. 24 

 Need permanent control of non-natives. 25 

 Propose 5th Alternative—Alternative 1 plus habitat improvement for fish and 26 
augment native fish populations in tributaries. 27 

 Concerned Alternative 2 about edge effect and not putting fish in mainstem.  28 
Concerned Alternative 3 will abandon efforts on mainstem. 29 

 Large cores would still require intensive management. 30 

 Need several locations for fish habitat—not just one hatchery. 31 

 Need warmer water for fish. 32 

 Designate key segments of river off-limits to recreational users. 33 

 Remove one or more dams below Hoover. 34 

 3,000 acres too low, 80,000 more appropriate. 35 
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C.2.3.2 County and local organizations 1 

 Concerned with:  1) impact of recreation use on habitat areas—need educational 2 
campaign; 2) impact of insect-carried disease on low-income areas—Environmental 3 
Justice (EJ) issues; 3) impact of creating habitat near Mexico border and facilitating 4 
illegal crossings; 4) impact of conversion of agricultural lands on economic 5 
development; 5) impact of additional river water effecting a rise in the groundwater 6 
table. 7 

 Prefer Alternative 1 8 

 Should be able to mix and match alternatives. 9 

 If impacts to private property (such as flooding) should address purchase. 10 

 Should look at tributaries (such as Bill Williams). 11 

 Favor combination of Alternatives 1 and 2.  Feel #3 and #4 would result in other 12 
species suffering. 13 

 Concerned if water levels diminish will not be able to provide adequate law 14 
enforcement to recreational areas in their jurisdiction.  Also, radio communication 15 
repeaters would have to be moved. 16 

 Concerned over lake levels—too low or too high—impacts to recreation-based 17 
businesses. 18 

 Concern that CEQA and CESA guidelines are followed.  And all California 19 
Deptment of Fish and Game policies be addressed. 20 

C.2.3.3 Tribal 21 

 Propose hybrid alternative—mix of large and small cores plus native fish 22 
reintroduction to mainstem. 23 

 Need native fish stocking program. 24 

 Need exotic fish and plant species management program. 25 

 How are the MSCP and the Interim Surplus Criteria (ISC) connected—some habitat 26 
components for MSCP may fail if ISC is developed.  Concerned how they will work 27 
together.  Will MSCP plan work within limitation of ISC to satisfy water requirement 28 
for successful MSCP ESA mitigation in Limitrophe...Draft EIS ISC puts NIB as 29 
southern boundary. 30 

C.2.3.4 Additional Public Comments 31 

 Look at restricting motorized boating (Havasu NWR). 32 

 More outreach to local conservation organizations and local governments. 33 

 Concerned over water level fluctuation on local backwaters and impacts to 34 
waterfowl. 35 
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 Need more water in the Yuma Division, but look at impacts to high groundwater and 1 
power. 2 

 Best element of each alternative should be combined for preferred. 3 

 Could construct a surge reservoir (8,000–10,000 acre-feet) at Drop One of All 4 
American Canal (AAC). 5 

 3,000 acres low—80,000 more appropriate. 6 

 Public health impacts due to backwaters.  Low-income families affected by disease 7 
from mosquitoes and high water table affecting single-point wells and septic tanks. 8 

 Concept of temporary weirs in Colorado River above Gila to effect ponded water. 9 

 Growth in Yuma will require more water-based recreational activities. 10 

 Need to coordinate with local planning entities. 11 

 Concern over water quality. 12 

 Concern over limiting public access; EJ vs. public needs. 13 

 Concern over impacts of 40,000 cfs release. 14 

 Look at conservation opportunities on Bill Williams River above and below Alamo. 15 

 Impact of future development on MSCP options.  MSCP competing for land. 16 

 Should consider open space and riverbank corridors along Bullhead City. 17 

 Large habitat blocks will need management. 18 

 One hatchery is not enough. 19 

 Look at warming water and higher releases. 20 

 Concerned acquiring active agricultural land will equal loss of jobs. 21 

 Where is water allocation and funding coming from? 22 

 Explore effects of dams on ecosystem, then do detailed cost/benefit study. 23 

 Particularly concerned with loss of water to evaporation from Lake Powell. 24 

C.2.4 Summary of Verbal Comments—July 31 25 

through August 3, 2000 26 

C.2.4.1 Summary of Public Comments Offered at the 27 
July 31, 2000, Public Meeting, Yuma, AZ 28 

 Need more water in the Yuma Division—use the river to make deliveries to Mexico, 29 
but need to consider effect to agriculture (high groundwater), power production, etc. 30 

 How do water users get credit for environmental benefit of water? 31 

 With reference to the current river biological opinion, have the 300 acres for  32 
native fish. 33 
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 Ponds been identified and what effect will they have on sport fishing? 1 

 Of the four framework alternatives presented, the best elements of each should be 2 
considered as an alternative. 3 

 River water management might be enhanced (some peaking) by constructing a surge 4 
reservoir (8,000–10,000 acre-feet) at drop one of the AAC. 5 

 Of the conservation range of 3,000 to 80,000 acres, the former is inadequate while 6 
the latter or larger acreage is more appropriate. 7 

 Indirect effects of water transfers, e.g., deliveries to San Diego need to be analyzed. 8 

 Additional alternative is more efficient use of water, conservation practices in  9 
use areas. 10 

 How much take of listed species and why? 11 

 More water in Yuma Division will result in higher groundwater, thus impacting 12 
agriculture lands.  It could impact hydropower production at Siphon Drop and 13 
possibly Imperial Irrigation District (IID). 14 

 ESA and ecological management is letting our resources deteriorate, e.g., burning of 15 
forests; are endangered species laws being used for political purposes and are they 16 
cost effective?  We stock game fish and then pay to protect endangered species. 17 

 Public health needs to be considered in the development and management of 18 
backwaters and marshes; vector control is an expense and concern for local 19 
government. 20 

 Hydropower is clean energy.  Restricting its use and restraining coal generating 21 
plants can contribute to current and future power deficiencies in the southwest. 22 

 Isolated sites (re new habitats) on the border may be used by smugglers and drug 23 
traffickers, resulting in an increased need for law enforcement. 24 

 Will other actions such as ISC inhibit the ability of the MSCP to develop habitat in 25 
the Limitrophe Division? 26 

 Follow up on concept of temporary detritus weirs in the Colorado River above the 27 
Gila confluence to effect ponded water, where such weirs would be removed easily 28 
by flood flows. 29 

 The three lakes on Yuma Island could serve as the proposed fish refugia, including 30 
Bard and Haughtelin Lakes. 31 

 With the anticipated growth in the Yuma and San Luis areas—the latter growing to 32 
40 thousand people by 2010—additional water-related recreation will be needed in 33 
the area, focusing on the Colorado River. 34 

 Environmental water—how do you get it?  Can it be obtained within existing 35 
entitlements? 36 

 Is the status of endangered Yuma clapper rail such that it can be down listing or 37 
delisted? 38 

 Additional clarification of source of the 58,000 acres in alternative three is needed. 39 
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 Will water continue to flow in the Main Outlet Drain Extension (MODE) to the 1 
Cienega de Santa Clara? 2 

 How will the boundary rectification project, proposed by the USIBWC, impact the 3 
MSCP? 4 

 The MSCP needs to coordinate with local planning entities. 5 

C.2.4.2 Summary of Public Comments Offered at the 6 
August 1, 2000, Public Meeting, Blythe, CA 7 

 Recommended that Glen Canyon Dam not be removed. 8 

 Interested if additional water quality monitoring would result from MSCP on the 9 
lower Colorado River. 10 

 Are activities under MSCP driven by an existing budget? 11 

 Communication with agricultural communities associated with potential conversion 12 
of cultivated lands to perennial habitat should be done early in the planning process 13 
and include feasibility, socioeconomic impacts etc. studies. 14 

 Issues exist regarding releases from the lower Colorado River system reservoirs with 15 
“spikes” for habitat establishment. 16 

 Who is going to pay for MSCP? 17 

 Concern for fire management needs to protect and sustain restored habitats. 18 

 Concerns about limiting public access to habitat sites and implementation of 19 
appropriate management that takes into account public use. 20 

 Are public appeals available if documents do not fully address public concerns? 21 

 Will there be potential for additional water quality concerns due to development and 22 
implementation of the MSCP? 23 

 Concern expressed as to protection and management of endangered species and 24 
human needs and uses. 25 

C.2.4.3 Summary of Public Comments Offered at the 26 
August 2, 2000, Public Meeting at  27 
Laughlin, NV 28 

 Under alternative 2, why no stocking of refugia-raised fish in the mainstem river?  29 
This would appear to be a logical step for all alternatives. 30 

 Local governments need to be involved in MSCP development.  Why was Mohave 31 
County not asked to participate? 32 

 Status of endangered Yuma clapper rail might merit a reclassification. 33 
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 Conservation areas—some which may be larger in size—would be in conflict with 1 
recreation.  What are the impacts to recreation?  How would the conservation areas 2 
be managed if restrictions were placed on people and their use? 3 

 Consider an alternative that returns the river to what it was before development, since 4 
species are endangered due to development. 5 

 What are the socioeconomic damages associated with periodic flood control and 6 
space-building releases of 40,000 cubic feet per second?  Is this really a serious 7 
option when the accompanying property damage is considered? 8 

 Is consumptive use of water an issue?  Being considered in plan development? 9 

 Potential conservation opportunities are shown on the Virgin River but none for the 10 
Bill Williams River, both above and below Alamo Dam. 11 

 How will the MSCP be funded? 12 

 Land acquisition will be very difficult and should be carefully considered in plan 13 
development. 14 

 How will the Mohave Valley be affected by the MSCP?  Is ownership and continued 15 
development (new homes) being considered in the land acquisition phases of the 16 
anticipated MSCP? 17 

 Should consider open space and riverbank corridors along Bullhead City in MSCP 18 
planning for alternatives. 19 

 How will the MSCP engage Native Americans to get their participation in the 20 
program? 21 

 How will the MSCP impact current and future uses on lands included in the MSCP? 22 

 Any MSCP on the river should not stop at 50 years but look at being permanent. 23 

 The MSCP will be competing for land; development is taking place along the river 24 
and will continue in the future. 25 

 Laughlin is concerned about developing MSCP conservation habitat on Colorado 26 
River Commission (CRC) land and its affect on future revenue and expansion. 27 

 How will the plan affect Lake Mead elevations and associated recreation use and 28 
businesses? 29 

 What is or will be done to address the invasion of non-native vegetation? Will such 30 
control be part of the MSCP? 31 

 The MSCP purpose and need statement needs to be provided for public review and 32 
understanding. 33 

 Need to establish a working linkage with local governments and groups, e.g., 34 
Southern Regional Planning Coalition. 35 

 Involve local governments; present the MSCP at local governmental meetings. 36 
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C.2.4.4 Summary of Public Comments Provided at 1 
August 3, 2000, Scoping Meeting at 2 
Henderson, NV 3 

 Alternative One, even with large habitat blocks, will need considerable management. 4 

 The fish approaches are to minimalist.  One hatchery is not enough when considering 5 
disease and other potential disasters.  Multiple hatcheries are needed. 6 

 The plan should not beat least 100 years in duration, as it will take considerable time 7 
to remove exotics and establish native habitat. 8 

 A proposal (alternative) that mimics the natural river system is missing. 9 

 Multiple use does not work with species management. 10 

 Need to acquire land now, as it is being sold and developed. 11 

 Dams have altered the river, effecting cold water releases.  Look at facilities to 12 
release warmer water and higher releases. 13 

 Alternative One makes the most sense but it needs active management. 14 

 The list of included species should be realistic and not just big.  E.g., California 15 
brown pelican is on list but the Colorado River is not in its range. 16 

 Reclaimed water is being used for golf courses and not for habitat/conservation. 17 

 Irrigated, restored sites will be subject to salt build up; thus a management problem 18 
for consideration. 19 

 River is over allocated, no water for other uses. 20 

 Water conservation should be considered. 21 

 How will cumulative and indirect impacts be addressed? 22 

C.3 November 2003 Public Information Meetings 23 

Summary Report 24 

The purpose of this report is to provide the public a general summary of the comments 25 
and issues raised during three LCR MSCP public information meetings held  26 
November 4, 5, and 6, 2003. 27 

A public involvement program has been in place since the beginning of the development 28 
of the LCR MSCP.  The initial NOI to prepare a joint EIS/EIR and hold public scoping 29 
meetings was published in the FR on May 18, 1999 (64 FR 95:27000–27002), and a 30 
supplemental NOI was published on July 12, 2000 (65 FR 134:43031–43034).  The 31 
initial NOP with the State of California Clearinghouse was filed on May 26, 1999, and a 32 
Revised NOP with the State of California Clearinghouse was filed on July 25, 2000.  33 
Two multi-state sets of public information and scoping meetings were held in 1999 and 34 
2000.  A summary of comments provided during those scoping periods is provided on the 35 
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Internet at Reclamation’s web site: www.usbr.gov/lc/region.  The 2003 set of meetings 1 
were the third and final in the series of information and scoping meetings. 2 

The November 2003 public information meetings were presented as a public service in 3 
the event any new issues had been identified since the first two series of public scoping 4 
meetings.  A public information meeting was held in each of the three stakeholder states; 5 
Arizona, California, and Nevada on the following dates at the following locations: 6 

 November 4, 2003, 6:30–8:30 p.m., Yuma, Arizona, Yuma Crossing State Historic 7 
Park, 201 North Fourth Avenue, Quechan Room; 8 

 November 5, 2003, 6:30–8:30 p.m., Blythe, California, City Council Chambers,  9 
235 North Broadway; and  10 

 November 6, 2003, 6:30–8:30 p.m., Laughlin, Nevada, Regional Government Center, 11 
101 Civic Way. 12 

At each of the public information meetings listed above the stakeholders presented an 13 
overview of the proposed Conservation Plan, proposed alternatives to the Conservation 14 
Plan, and potentially significant environmental issues that have been identified to date.  15 
Individuals had an opportunity to make formal statements following each presentation.  16 
A court reporter recorded verbal comments at each of the three public meetings.  Written 17 
comments could be submitted at these meetings or sent to Glen Gould, U.S. Bureau of 18 
Reclamation, P.O. Box 61470, LC-2450, Boulder City, Nevada, 89006-1470; or faxed to 19 
Glen Gould at (702) 293-8023; or emailed to mscpnoi@lc.usbr.gov.  The deadline for 20 
submission of written comments was November 26, 2003.  Both public and agency 21 
statements will be reviewed for the purposes of the EIS/EIR. 22 

C.3.1 Program Description and Purpose 23 

The LCR MSCP consists of a partnership of state, Federal, tribal, and other public and 24 
private stakeholders with an interest in managing the water and related resources of the 25 
LCR Basin.  These partners have agreed to develop, implement, and fund the LCR 26 
MSCP, which will use an ecosystem-based approach for compliance with applicable 27 
endangered species and environmental laws and to implement conservation and 28 
protection measures for included species and habitats. 29 

The proposed actions include two primary components:  (1) issuance of a section 30 
10(a)(1)(B) permit for the proposed Habitat Conservation Plan by the Service, and 31 
(2) implementation of a Conservation Plan that would (a) conserve habitat and work 32 
toward the recovery of threatened and endangered species, as well as reduce the 33 
likelihood of additional species listings under the ESA; (b) accommodate current water 34 
diversions and power production and optimize opportunities for future water and power 35 
development, to the extent consistent with the law; and (c) provide the basis for “take” 36 
authorization (legal compliance) pursuant to the ESA.  The LCR MSCP would be in 37 
effect for a period of 50 years.  The planning area for the LCR MSCP is the historic 38 
floodplain from Lake Mead to the SIB between the United States and Mexico (near San 39 
Luis, Arizona) and areas with elevations up to and including the full pool elevations of 40 
Lake Mead, Lake Mohave, and Lake Havasu. 41 
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Several environmental documents have been prepared to fulfill the requirements of 1 
NEPA, ESA, CEQA, and other applicable Federal and state environmental laws.  In 2 
addition to the EIS/EIR, the Federal partners have developed a BA and the state partners 3 
an HCP.  The EIS will be the basis for Reclamation’s Record of Decision on 4 
implementing its portion of the LCR MSCP and the Service’s Record of Decision on 5 
issuing a section 10(a)(1)(B) permit under the ESA for, and subsequent implementation 6 
of, a Conservation Plan. 7 

C.3.2 Summary of Verbal Comments 8 

Summary of public comments offered at the public meeting at Yuma, Arizona on 9 
November 4, 2003. 10 

 Points of clarification on the conservation plan, the implementation of that plan, and 11 
environmental compliance were made in response to questions. 12 

 Will the river level change between Imperial and Yuma? 13 

 The Gila River is listed as one of the potential sites in Alternative 4, the off-site plan.  14 
The current planning in Wellton-Mohawk should be addressed in the EIS (i.e., 15 
attempting to have lands under Federal management transferred to Wellton-Mohawk, 16 
proposed Corp of Engineers Gila River channel transfers). 17 

 Mitigation achievement criteria and accounting needs to be expanded and clarified. 18 

Summary of public comments offered at the public meeting at Blythe, California on 19 
November 5, 2003. 20 

 Points of clarification on the purpose of the LCR MSCP, the conservation plan, and 21 
the implementation of that plan were made in response to questions. 22 

 The program needs to be based on real science, not “voodoo” science. 23 

 The most destructive impacts to desert tortoise are have been identified as caused by 24 
ravens, while less than three percent of the impacts are caused by humans.  The 25 
predator species issue should be looked at, as opposed to any human-caused impacts 26 
to the desert tortoise. 27 

 Concerns that water recreation will be restricted. 28 

 Concerns that desert recreation will be restricted. 29 

 What will the drop in river elevation be from Parker and south of Parker? 30 

 Will private property owners have the option to choose not to participate in the 31 
program? 32 

 Will the program limit access to land-locked private property parcels? 33 

 Is $25 million enough to maintain habitat for 50 years? 34 

Summary of public comments offered at the public meeting at Laughlin, Nevada on 35 
November 6, 2003. 36 
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 Points of clarification on the purpose of the LCR MSCP, the conservation plan, the 1 
implementation of that plan, and the conservation opportunity areas, were made in 2 
response to questions. 3 

 Will the conservation opportunity areas conflict with plans for the new bridge to 4 
Bullhead City? 5 

 Concerns about recompensation for monies directed to Fort Mohave Development 6 
Funds for Laughlin and Clark County as a result of conservation measures. 7 

 Concerns about losing private lands available for potential future development 8 
around Laughlin. 9 

 Concerns about using biosolids on conservation areas. 10 

Summary of written comments received between November 2003 and February 2004. 11 

 Irrigation & Electrical Districts Association of Arizona, Phoenix, Arizona 12 

 Provide a detailed explanation of how water will be provided for the program and 13 
how that affects Arizona’s water rights. 14 

 Describe the funding mechanism and the economic and social impacts of that 15 
mechanism. 16 

 Examine the best path to take if the USFWS is not in a position to offer “No 17 
Surprises” or “Safe Harbor” provisions in a section 10(a)(1)(B) permit. 18 

 Palo Verde College, Blythe, California 19 

 Concerns about rivers levels dropping as a result of the proposed water transfers 20 
and the impact on tourism and navigability. 21 

 Apprehension about the potential impacts to low economic status residents in the 22 
Blythe area resulting from water transfers and fallowing of agricultural lands. 23 

 Suggestions on how to conduct the economic analysis in the EIS/EIR. 24 

 City of Blythe, Blythe, California 25 

 Concern that the $25 million dedicated to maintenance of existing habitat is 26 
insufficient. 27 

 Suggests integrating bikeways into the Conservation Plan. 28 

 City of Needles, Needles, California 29 

 Concern about the potential impacts of proposed conservation areas to 30 
redevelopment and economic development ideas within the city limits of 31 
Needles. 32 
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Appendix D 1 

Non-Covered Sensitive Species Potentially 2 

Present in the Planning Area and Off-Site 3 

Conservation Areas 4 

D.1 Non-Covered Sensitive Species That Could Be 5 

Present in the Planning Area 6 

D.1.1 Species Status 7 

Sensitive species that are not covered by the Lower Colorado River Multi-Species 8 
Conservation Program (LCR MSCP) Conservation Plan (Conservation Plan) but are 9 
present or could be present in the planning area are listed in Table D-1, which is followed 10 
by descriptions of these species or groups of species.  The Conservation Plan’s covered 11 
and evaluation species are described in Appendix I. 12 

Table D-1.  Status of Non-Covered Sensitive Species That Could Be Present in the Planning Area 13 

Common Name 
Scientific Name 

Federal 
Status1 

Arizona 
Status2 

California 
Status3 

Nevada 
Status4 

Mammals     

Mexican long-tongued bat  
Choeronycteris mexicana 

– – CSC – 

Occult little brown bat  
Myotis lucifugus occultus 

– – CSC – 

Small-footed myotis  
Myotis ciliolabrum 

– –  – 

Fringed myotis  
Myotis thysanodes 

– –  – 

Cave myotis 
Myotis velifer 

– – CSC – 

Yuma myotis  
Myotis yumanensis 

– – CSC – 
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Common Name 
Scientific Name 

Federal 
Status1 

Arizona 
Status2 

California 
Status3 

Nevada 
Status4 

Spotted bat 
(Euderma maculatum) 

– ASC CSC NT 

Allen’s big-eared bat  
Indionycteris (Plecotus) phyllotis 

– –  – 

Pallid bat  
Antrozous pallidus 

– – CSC – 

Pocketed freetail bat  
Nyctinomops femorosaccus 

– – CSC – 

Big freetail bat  
Nyctinomops macrotis 

– – CSC – 

Greater western mastiff bat  
Eumops perotis californicus 

– – CSC – 

Yuma puma 
Felis concolor browni 

– ASC CSC – 

Birds     

Clark’s grebe 
Aechmophorus clarkii 

– ASC – – 

California brown pelican 
Pelecanus occidentalis 

FE – CE/FP NP 

American white pelican 
Pelecanus erythrorhynchos 

– – CSC NP 

Double-crested cormorant 
Phalacrocorax auritus 

– – CSC5 – 

American bittern 
Botaurus lentiginosus 

– ASC – – 

Great blue heron 
Ardea herodias 

– – – – 

Great egret 
Ardea alba 

– ASC – – 

Snowy egret 
Egretta thula 

– ASC – – 

Black-crowned night-heron 
Nycticorax nycticorax 

– – – – 

White-faced ibis 
Plegadis chihi 

– – CSC5 NP 

Wood stork 
Mycteria americana 

– – CSC – 

Turkey vulture 
Cathartes aura 

– – – NP 

Fulvous whistling-duck 
Dendrocygna bicolor 

– – CSC – 
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Common Name 
Scientific Name 

Federal 
Status1 

Arizona 
Status2 

California 
Status3 

Nevada 
Status4 

Redhead 
Aythya americana 

– – CSC – 

Osprey 
Pandion haliaetus 

– ASC – NP 

Bald eagle 
Haliaeetus leucocephalus 

FT ASC CE/FP NE 

White-tailed kite 
Elanus leucurus 

– – CSC NP 

Northern harrier 
Circus cyaneus 

– – CSC NP 

Cooper’s hawk 
Accipiter cooperi 

– – CSC5 NP 

Harris’ hawk 
Laterallus jamaicensis coturniculus 

– – CSC NP 

Swainson’s hawk 
Buteo swainsoni 

– – CT NP 

Ferruginous hawk 
Buteo regalis 

– ASC CSC5 NP 

Golden eagle 
Aquila chrysaetos 

– – FP NP 

American kestrel  
Falco sparverius 

– – – NP 

Merlin  
Falco columbarius 

– – CSC5 NP 

Peregrine falcon 
Falco peregrinus 

– ASC CE/FP NE 

Prairie falcon 
Falco mexicanus 

– – CSC NP 

California black rail 
Laterallus jamaicensis coturniculus 

– ASC CT/FP – 

Greater sandhill crane 
Grus canadenis tabida 

– – CT/FP – 

Western snowy plover (interior population)
Charadrius alexandrinus nivosus 

FT ASC CSC – 

Mountain plover 
Charadrius montanus 

– – CSC – 

Long-billed curlew 
Numenius americanus 

– – CSC5 – 

California gull 
Larus californicus 

– – CSC5 – 
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Common Name 
Scientific Name 

Federal 
Status1 

Arizona 
Status2 

California 
Status3 

Nevada 
Status4 

Black tern 
Chlidonias niger 

– – CSC – 

Greater roadrunner 
Geococcyx californianus 

– – – NP 

Long-eared owl 
Asio otus 

– – CSC NP 

Short-eared owl 
Asio flammeus 

– – CSC NP 

Burrowing owl 
Athene cunicularia 

– – CSC NP 

Lesser nighthawk 
Chordeiles acutipennis 

– – – NP 

Vaux’s swift 
Chaetura vauxi 

– – CSC – 

Belted kingfisher 
Ceryle alcyon 

– ASC – NP 

Olive-sided flycatcher 
Contopus cooperi 

– – CSC – 

Ash-throated flycatcher 
Myiarchis cinerascens 

– – – – 

Brown-crested flycatcher 
Myiarchis tyrannulus 

– – CSC5 – 

Purple martin 
Progne subis 

– – CSC – 

Bank swallow 
Riparia riparia 

– – CT – 

Swainson’s thrush 
Catharus ustulatus 

– – CSC – 

Greater roadrunner 
Geococcyx californianus 

– – – NP 

Bendire’s thrasher 
Toxostoma bendirei 

– – CSC – 

Crissal thrasher 
Toxostoma crissale 

– – CSC – 

Loggerhead shrike 
Lanius ludovicianus 

– – CSC – 

Lucy’s warbler 
Vermivora luciae 

– – CSC – 

Yellow-breasted chat 
Icteria virens 

– – CSC – 
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Common Name 
Scientific Name 

Federal 
Status1 

Arizona 
Status2 

California 
Status3 

Nevada 
Status4 

Northern cardinal 
Cardinalis cardinalis 

– – CSC5 – 

Abert’s towhee 
Pipilo aberti 

– – – – 

Large-billed savannah sparrow 
Passerculus sandwichensis rostratus 

– – CSC – 

Sage sparrow 
Aimophila belli 

– – CSC – 

Grasshopper sparrow 
Ammodramus savannarum 

– – CSC – 

Yellow-headed blackbird 
Xanthocephalus xanthocephalus 

– – CSC – 

Lawrence’s goldfinch 
Carduelis lawrencei 

– – CSC – 

Reptiles     

Banded Gila monster 
Heloderma suspectum cinctum 

– – CSC NP 

Desert rosy boa 
Lichanura trivirgata gracia 

– – CSC5 – 

Amphibians     

Arizona toad 
Bufo microscaphus microscaphus 

– – – – 

Couch’s spadefoot toad 
Scaphiopus couchii 

– – CSC – 

Invertebrates     

Maricopa tiger beetle  
Cicindela oregona maricopa 

– – – – 

Obsolete Viceroy butterfly 
Limenitis archippus obsoleta 

– – – – 

Plants     

Mud nama 
Nama stenocarpum 

– – – – 

Notes: 1 
1 Federal Status 2 

FE = Listed as endangered under the Federal Endangered Species Act (ESA). 3 
FT = Listed as threatened under ESA. 4 
FP = Proposed for listing as threatened under ESA. 5 
FC = Candidate for listing under ESA. 6 

2 Arizona Status 7 
ASC = Arizona wildlife of special concern. 8 
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3 California Status 1 
CE = Listed as endangered under the California Endangered Species Act (CESA). 2 
CT = Listed as threatened under CESA. 3 
FP = Fully protected under the California Fish and Game Code. 4 
CSC = California species of special concern. 5 

4 Nevada Status 6 
NE = Nevada endangered 7 
NT = Nevada threatened. 8 
NEP = Nevada critically endangered plant. 9 
NP = Nevada protected. 10 

5 Under review by the California Department of Fish and Game for removal from the current list of California 11 
Species of Special Concern. 12 

 13 
 14 

D.1.2 Species Descriptions 15 

The species described in this section are considered sensitive and have special-status, are 16 
known or suspected to have occurred in the planning area, and are not covered under the 17 
Conservation Plan.  Descriptions of individual species are followed by descriptions of 18 
groups of species.  Descriptions of the relative abundance, seasonal occurrence, and 19 
primary habitats of the sensitive bird species that are not covered by the Conservation 20 
Plan are presented in Table D-2, which is located at the end of this appendix. 21 

D.1.2.1 Mexican Long-Tongued Bat (Choeronycteris 22 
mexicana) 23 

The Mexican long-tongued bat is a Federal and California species of special concern and 24 
has a high priority conservation ranking with the Western Bat Working group.  There are 25 
no records for this species from California counties along the lower Colorado River 26 
(LCR), however (California Natural Diversity Database 1999).  There are no records of 27 
this species from Arizona west of the Baboquivari Mountains (Arizona Game and Fish 28 
Department 1997g).  There is only one record of this species from Las Vegas, Nevada 29 
(Constantine 1987).  This is a migratory bat that reaches the northern limits of its normal 30 
distribution just north of the international boundary with Mexico.  Only adult females 31 
migrate into the United States (Arizona Game and Fish Department 1997g).  There is no 32 
evidence of a long-term decline or any clear trend.  Disturbance of roosts is a potential 33 
threat to individuals and local populations, but because this species is not concentrated in 34 
only a few roosts, it is unlikely that this disturbance would ever be significant enough to 35 
threaten the species. 36 
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D.1.2.2 Occult Little Brown Bat (Myotis lucifugus 1 
occultus) 2 

The occult little brown bat is a Federal and California species of special concern and has 3 
a medium priority conservation ranking with the Western Bat Working group.  M. l. 4 
occultus occurs throughout Arizona and into eastern California, western New Mexico, 5 
and central Mexico.  In the planning area, this subspecies has been reported along the 6 
Colorado River lowlands, the adjacent desert mountain ranges, and at the Grand Canyon 7 
(Hall 1981).  In Arizona, the occult little brown bat occurs in a variety of habitats, 8 
including ponderosa pine forests, oak-pine woodlands (near water), and along the LCR 9 
permanent water in riparian forests in some desert areas (Arizona Game and Fish 10 
Department 1997a).  It is usually closely associated with open water such as rivers, 11 
ponds, or reservoirs, and flies low along shorelines while foraging (Hoffmeister 1986).  12 
This species roosts in hollows in living or dead trees, under rocks or wood, or sometimes 13 
in buildings or mines (New Mexico Department of Game and Fish 1997).  This species is 14 
declining due to pesticide use, destruction of nesting colonies, collecting by researchers, 15 
and human disturbance of hibernating individuals (Williams 1986; Fenton and Barclay 16 
1980). 17 

D.1.2.3 Small-Footed Myotis (Myotis ciliolabrum) 18 

The small-footed myotis is a Federal species of special concern and a Bureau of Land 19 
Management (BLM) sensitive species in Nevada.  It has a medium priority conservation 20 
ranking with the Western Bat Working group.  It ranges from southern Canada south to 21 
central Mexico and from California eastward to west Texas.  The species is known from 22 
northern Arizona and southern Nevada (Hoffmeister 1986); however, no records were 23 
located for the desert areas of southwest Arizona.  The habitat in which this species is 24 
found includes cottonwood-willow riparian woodlands, pinyon-juniper woodlands, 25 
reservoirs, and chaparral.  In Arizona, most specimens have been collected among oaks, 26 
over chaparral, in riparian areas that support junipers and oaks, and in the lower edge of 27 
the oak belt (Hoffmeister 1986).  Roosting has been reported in trees, bridges, and holes 28 
in rock faces (Hoffmeister 1986; Zeiner et al. 1990).  Population trends for this species 29 
are not well understood. 30 

D.1.2.4 Fringed Myotis (Myotis thysanodes) 31 

The fringed myotis is a BLM sensitive species in Nevada and has a medium priority 32 
conservation ranking with the Western Bat Working group.  The fringed myotis is known 33 
from Mohave County, Arizona, and could potentially occur in suitable habitat throughout 34 
the planning area (Hoffmeister 1986; Zeiner et al. 1990).  This species occurs in a variety 35 
of habitats, ranging from grasslands, scrub, and riparian woodlands to chaparral and pine 36 
forests at higher elevations.  Oak woodland is the probable preferred habitat (Hoffmeister 37 
1986).  As with most bat species, the fringed myotis requires a nearby open water source 38 
for foraging and drinking (Hoffmeister 1986; Zeiner et al. 1990).  It roosts and breeds in 39 
caves, mines, abandoned buildings, and crevices (Zeiner et al. 1990).  This species 40 
separates into maternity colonies and male colonies during spring and summer months, 41 
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although a few males are usually present in the maternity colonies.  The population status 1 
of this species in Arizona is thought to be stable (Arizona Game and Fish Department 2 
1997b). 3 

D.1.2.5 Cave Myotis (Myotis velifer) 4 

The cave myotis is a Federal and California species of special concern and a BLM 5 
sensitive species in Nevada.  It has a medium priority conservation ranking with the 6 
Western Bat Working group.  The cave myotis is found in the southwestern half of 7 
Arizona and immediately adjacent areas of California, Nevada, and New Mexico 8 
(Arizona Game and Fish Department 1997c).  There are records of this species along the 9 
California-Arizona border in the lowlands of the Colorado River and in the adjacent 10 
desert mountain ranges (Hall 1981; Williams 1986).  The species has been reported 11 
20 miles north of Yuma near the Colorado River (Arizona Game and Fish Department 12 
1997c).  The cave myotis typically inhabits creosote bush, brittlebush, cactus scrub, and 13 
riparian habitats.  Dense, linear stands of mesquite, saltcedar, and catclaw acacia (Acacia 14 
greggii) bordering the still water of oxbow ponds are considered optimal foraging areas 15 
(Vaughan 1959; Hoffmeister 1986).  The cave myotis is an opportunistic feeder, but 16 
feeds largely on small moths (Arizona Game and Fish Department 1997c).  Near the 17 
Riverside Mountains, this species is known to have foraged primarily over the floodplain 18 
of the Colorado River (Vaughan 1959).  Population trends for this species are not well 19 
understood but appear to be declining.  Large colonies, each containing approximately 20 
1,000 individuals, have been observed in the past in the Riverside Mountains of Riverside 21 
and San Bernardino counties; however, more recent examinations in this area suggest a 22 
significant decline in population size (Williams 1986).  Like many other cave-dwelling 23 
bats, declines in populations of this species are probably due to pesticide use, mining, and 24 
loss of riparian habitats, as well as disturbances to roost sites by humans exploring caves 25 
or mines, or by the filling or plugging of cave and abandoned mine entrances (Williams 26 
1986).  The species is particularly vulnerable at maternity roosts, where they congregate 27 
in large numbers (Arizona Game and Fish Department 1997c).  The loss of foraging 28 
habitat is also a probable contributing factor in the decline of cave myotis populations 29 
along the Colorado River (Bolster pers. comm. 1999). 30 

D.1.2.6 Yuma Myotis (Myotis yumanensis) 31 

The Yuma myotis is a California species of special concern and a BLM sensitive species 32 
in Nevada.  It has a low priority conservation ranking with the Western Bat Working 33 
group.  The range of the Yuma myotis extends across western North America from 34 
British Columbia to central Mexico, and from the West Coast to as far east as Idaho and 35 
west Texas.  This species occurs throughout the planning area (Hall 1981).  It is thought 36 
to migrate seasonally throughout much of its range.  The Yuma myotis prefers cliffs and 37 
rocky walls near desert scrub, pinyon-juniper woodlands, and other open woodlands and 38 
forests.  Like many bat species, it is closely tied to an open water source for foraging and 39 
drinking (Zeiner et al. 1990), and tends to be found near permanent watercourses such as 40 
the Colorado and Little Colorado rivers (Arizona Game and Fish Department 1997d).  41 
Small moths are the preferred food item of this species and are caught while foraging low 42 
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over water (Arizona Game and Fish Department 1997d).  The Yuma myotis roosts in 1 
narrow crevices in rock, bridges, buildings, and, occasionally, mines (Hoffmeister 1986).  2 
Preferred roosting habitats, however, are buildings and abandoned cliff swallows’ mud 3 
nests (Arizona Game and Fish Department 1997d).  The current population status of this 4 
species is unknown outside of Arizona, where it is considered stable (Arizona Game and 5 
Fish Department 1997d). 6 

D.1.2.7 Spotted Bat (Euderma maculatum) 7 

The spotted bat is a Federal and California and Nevada species of special concern and a 8 
BLM sensitive species in Nevada.  It has a high priority conservation ranking with the 9 
Western Bat Working group.  The spotted bat is reported from scattered locations from 10 
southern British Columbia to Montana, and from coastal California, Texas, and northern 11 
Mexico (Hall 1981).  It is generally considered widespread, but rare.  In the planning 12 
area, it has been reported from the Yuma area and the Grand Canyon (Hoffmeister 1986).  13 
The habitat requirements and preferences of this species are varied and not well 14 
understood.  It is known to occur in the openings of conifer forests in montane habitats, 15 
riparian woodlands, and desert scrub (Hoffmeister 1986; New Mexico Department of 16 
Game and Fish 1997; Arizona Game and Fish Department 1998).  Roost site localities are 17 
poorly known.  This species is thought to utilize crevices and cracks in cliff faces, often 18 
in the vicinity of open water, for roosting (Arizona Game and Fish Department 1998).  19 
Moths seem to be the primary food item of this species, although other insects may be 20 
consumed, as well (Arizona Game and Fish Department 1998).  Male spotted bats are 21 
often observed foraging near the Colorado River in and near the Grand Canyon; however, 22 
females are usually observed at higher elevations (Herder pers. comm. 1998).  23 
Reproductive behavior is relatively unknown.  The population status of the spotted bat is 24 
not well known because of the low number of sightings reported.  The species appears to 25 
be linked to riparian habitats in many areas, which are generally declining throughout the 26 
species’ range. 27 

D.1.2.8 Allen’s Big-Eared Bat (Indionycteris 28 
[Plecotus] phyllotis) 29 

The Allen’s big-eared bat is a BLM sensitive species in Nevada.  Allen’s big-eared bats 30 
range from the Colorado River Valley of Arizona to New Mexico and central Mexico.  31 
Within the planning area, this species is likely to occur at the higher elevations along the 32 
Mogollon Rim and adjacent mountain ranges.  This species is not known to inhabit the 33 
southwestern deserts of Arizona (Arizona Game and Fish Department 1997e).  The 34 
species often forages near open water sources where insects are abundant.  The diet of the 35 
Allen’s big-eared bat consists primarily of small moths.  The occurrence of these bats 36 
along streams or water sources dominated by mesquite, whitethorn (Acacia constricta), 37 
or agave (Agave spp.) may represent only the utilization of drinking water rather than 38 
preferred habitat (Hoffmeister 1986).  The population status of Allen’s big-eared bats is 39 
not clearly known (Arizona Game and Fish Department 1997e).  Hoffmeister (1986) 40 
suggests that the species may have only recently expanded into the Arizona deserts, based 41 
on a lack of records prior to 1955.  However, many bat species are declining as a result of 42 
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the loss of roosting and foraging habitat to urban expansion, agricultural development, 1 
and other factors.  The availability of accessible surface water, suitable maternity roost 2 
sites, and food resources are limiting factors that could potentially threaten the overall 3 
health of populations of this and other bat species.  Maternity colonies of this species are 4 
easily disturbed, often resulting in abandonment (Arizona Game and Fish Department 5 
1997e). 6 

D.1.2.9 Pallid Bat (Antrozous pallidus) 7 

The pallid bat is a California species of special concern and a BLM sensitive species in 8 
Nevada.  It has a high priority conservation ranking with the Western Bat Working group.  9 
It is considered a permanent resident throughout most of its range (Barbour and Davis 10 
1969).  It is probably present throughout the LCR Valley, but has only been recorded at a 11 
few locations (Hoffmeister 1986).  Pallid bats are primarily inhabitants of desert scrub, 12 
but have been found in grassland, deciduous woodland-evergreens, and evergreen forest 13 
(Hoffmeister 1986).  They are gregarious, roosting in small colonies of from a dozen to 14 
around a hundred individuals (Barbour and Davis 1969).  Day roosts include rock 15 
crevices, hollow trees, buildings, mines, bridges, and culverts.  Pallid bats have been 16 
know to leave roosts as a result of disturbance by human activities (Hoffmeister 1986; 17 
Miller 1997), but there is no evidence that the species is threatened by this.  Human 18 
activities may have benefited the species by providing roost sites and water where none 19 
naturally occurred. 20 

D.1.2.10 Pocketed Freetail Bat (Nyctinomops 21 
femorosaccus) 22 

The pocketed-freetail bat is a California species of special concern.  It has a medium 23 
priority conservation ranking with the Western Bat Working group.  This species is 24 
known from southern California east to New Mexico and Texas, and south to at least 25 
Michoacan, Mexico.  Known distribution within this range is very spotty.  It is not known 26 
from Nevada (Nevada Natural Heritage Program 1999).  There are no records from the 27 
LCR valley (Hoffmeister 1986; California Natural Diversity Database 1999).  Known 28 
roosts include buildings, caves, and crevices in rocky cliffs in semi-arid desert lands 29 
(Noel and Johnson 1993).  Colonies are small, consisting of less than 100 individuals 30 
(Barbour and Davis 1969; Noel and Johnson 1993).  Food species include moths, 31 
crickets, flying ants, stinkbugs, froghoppers and leafhoppers, lacewings, and unidentified 32 
insects (Schmidly 1991).  There is no reported evidence of a population decline. 33 

D.1.2.11 Big Freetail Bat (Nyctinomops macrotis) 34 

The big freetail bat is a California species of special concern.  It has a medium priority 35 
conservation ranking with the Western Bat Working group.  The big freetail bat is found 36 
from northern South America and the Caribbean Islands northward through Mexico into 37 
the western U.S. reaching Iowa and British Columbia, Canada (Noel and Johnson 1993).  38 
Within this broad range, distribution and season of occurrence appears to be very spotty 39 
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and not well understood.  There are no known records from the LCR Valley (Hoffmeister 1 
1986; California Natural Diversity Database 1999; Nevada Natural Heritage Program 2 
1999).  In Arizona, this species has been captured in a variety of habitats from desert 3 
scrub to ponderosa pine.  They appear to roost in rugged, rocky areas of desert scrub, in 4 
rock crevices and fissures in cliffs (Hoffmeister 1986; Noel and Johnson 1993).  They 5 
have also been known to roost in buildings (Schmidly 1991).  Food includes a wide 6 
variety of flying insects.  There are no records of this species from the planning area.  7 
There is no available information on population status of this species.  This is a rarely 8 
observed, poorly known species. 9 

D.1.2.12 Greater Western Mastiff Bat (Eumops perotis 10 
californicus) 11 

The greater western mastiff bat is a Federal, California, and Arizona species of special 12 
concern and a BLM sensitive species in Nevada.  It has a high priority conservation 13 
ranking with the Western Bat Working group.  This species ranges from San Francisco 14 
Bay east to Arizona and Texas, then south to northwestern and central Mexico (Arizona 15 
Game and Fish Department 1997f).  In the planning area, it occurs in Arizona, California, 16 
and Nevada.  The distribution of this species in Arizona, where it is considered a year-17 
round resident, includes the Grand Canyon region, western Arizona, and south of the 18 
Mogollon Rim (Arizona Game and Fish Department 1996a).  Mastiff bats favor rugged, 19 
rocky areas in Sonoran desert scrub habitats, where suitable crevices are available for 20 
day-roosts (Arizona Game and Fish Department 1996a).  They require long or 21 
unobstructed waterways for drinking, and feed on moths, bees, wasps, and flying ants 22 
that get caught in thermal currents (Arizona Game and Fish Department 1996a).  23 
Although the population status of the greater western mastiff bat is not well known, 24 
populations in Arizona may be declining and some roost sites are no longer occupied 25 
(Arizona Game and Fish Department 1996a, 1997f).  Populations in California are 26 
believed to have undergone significant declines in recent years, primarily due to 27 
extensive loss of habitat and the widespread use of insecticides (Williams 1986).  In other 28 
areas, greater western mastiff bat populations appear to be fairly stable (New Mexico 29 
Department of Game and Fish 1997). 30 

D.1.2.13 Yuma Puma (Felis concolor browni) 31 

The Yuma puma is a Federal and California species of special concern.  The historic 32 
range of the Yuma puma purportedly includes western Arizona south of Lake Mead and 33 
as far east as Gila Bend; southeastern California, south of Interstate 15 (I-15) and west of 34 
Calexico; southeastern Nevada, south of Las Vegas; and south into northern Baja 35 
California, Mexico (Hall 1981; Harvey and Stanley Associates 1987).  Most observations 36 
between 1984 and 1986 were made in the triangle area between Cibola and Imperial 37 
National Wildlife Refuges (NWRs) and Picacho SRA.  Additional records for this time 38 
period show the species occurred along the Colorado River in a 50-mile stretch between 39 
Parker Dam and the Havasu NWR (Harvey and Stanley Associates 1987).  Pumas 40 
typically occur in remote, hilly, or mountainous areas.  They require open water sources, 41 
such as streams or rock pools, large foraging areas, and rocky shelters or caves for 42 
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denning.  The Yuma puma is active year round and may travel up to 25 miles per night in 1 
search of food.  Prey include mule deer (up to 60–80% of its diet), bighorn sheep, wild 2 
burros, skunk, badger, raccoon, javelina, cattle, and rabbits (Harvey and Stanley 3 
Associates 1987).  Historically, Yuma pumas were most closely associated with dense 4 
bottomland vegetation along the Colorado River (Grinnell 1933).  Although this species 5 
is known to hunt alternative prey species successfully, the population level and 6 
distribution of deer along the LCR probably influence the population level and 7 
movements of the Yuma puma in the planning area. 8 

D.1.2.14 Harris’ Hawk (Parabuteo unicinctus) 9 

This raptor was a former resident of the planning area but was extirpated from the region 10 
during the 1960s.  Population expansion in northern Baja California, however, has 11 
brought individuals once again into southern California and the planning area in recent 12 
years, including one individual currently persisting near Blythe.  Harris’ hawks are most 13 
often associated with large stands of open mesquite, but will also willow groves, usually 14 
near backwaters and marshes along the LCR.  (Rosenberg et al. 1991.) 15 

D.1.2.15 Burrowing Owl (Athene cunicularia) 16 

The burrowing owl is a California species of special concern that inhabits open areas 17 
wherever soil is suitable for excavating nesting burrows (Haug et al. 1993).  The species 18 
may use the burrows of other animals, such as California ground squirrel, prairie dog, and 19 
badger.  Common prey includes rodents, frogs, small birds, invertebrates, and carrion 20 
(Zarn 1974; Johnsgard 1988).  Burrowing owls breed throughout the LCR Valley 21 
(Rosenberg et al. 1991) with nesting density ranging from one to eight pairs per  22 
0.6 square mile (Johnsgard 1988). 23 

D.1.2.16 Long-eared Owl (Asio otus) 24 

Long-eared owls are rare visitors that have been documented to breed in the planning 25 
area (Rosenberg et al. 1991).  Because of their secretive and nocturnal behavior they may 26 
be more regular than the paucity of records indicate.  They often nest in large trees such 27 
as Athel tamarix and cottonwood, especially where there is thick cover, a dense overstory 28 
and proximity to foraging areas such as:  open grasslands, agricultural fields and/or 29 
marshes. 30 

D.1.2.17 Arizona Toad (Bufo microscaphus 31 
microscaphus) 32 

The Arizona toad is a Federal species of concern, but has no state legal status in Arizona, 33 
California, or Nevada.  The toad is known to occur in Apache, Coconino, Gila, Graham, 34 
Greenlee, La Paz, Maricopa, Mohave, Navajo, and Yavapai counties in Arizona, and the 35 
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Arizona Heritage Data Management System records its elevation ranges from 480–1 
8,400 feet (Arizona Game and Fish Department 2002).  Based on the county distribution 2 
of the Arizona toad, the species has the potential to occur in the upper reaches of the 3 
planning area.  The Arizona toad inhabits rocky streams, washes, and arroyos; eggs are 4 
laid in strings at the bottom of pools.  Adult Arizona toads are predaceous on insects and 5 
other small invertebrates (Arizona Game and Fish Department 2002). 6 

D.1.2.18 Couch’s Spadefoot Toad (Scaphiopus 7 
couchii) 8 

The Couch’s spadefoot toad is a California Species of Special Concern, but has no 9 
Federal status or status in Arizona or Nevada.  In California, the toad is known to occur 10 
in San Bernardino, Riverside, and Imperial counties.  In Arizona, Couch’s spadefoot toad 11 
has been reported from Cochise County (New Mexico Department of Game and Fish 12 
2000).  The California Natural Diversity Database (CNDDB) records an occurrence of 13 
Couch’s spadefoot toad near Palo Verde in an agricultural area within the planning area 14 
(California Natural Diversity Database 2003).  Stebbins (1985) describes habitat as 15 
shortgrass prairie, mesquite savannah, and creosote bush desert.  The toad spends much 16 
of its life dormant in burrows, emerging to breed at the commencing of summer rains.  17 
This species requires rainpools lasting at least seven days to breed and for the resulting 18 
tadpoles to have sufficient time to complete metamorphosis.  Couch’s spadefoot toad is 19 
insectivorous, with its primary prey items being winged termites (Jennings and Hayes 20 
1994). 21 

D.1.2.19 Banded Gila Monster (Heloderma suspectum 22 
cinctum) 23 

The banded Gila monster is a Federal Species of Concern, a Species of Special Concern 24 
in California, and is protected under Nevada Revised Statute 501 in Nevada.  It has no 25 
legal status in Arizona.  The species is known to occur in La Paz, Mohave, Yavapai, and 26 
Yuma counties in Arizona (Arizona Game and Fish Department 2003); San Bernardino 27 
County in California (Jennings and Hayes 1994); and in Clark, Lincoln, and Nye counties 28 
in Nevada (Nevada Natural Heritage Program 2002).  The banded Gila monster occurs in 29 
several desert plant associations, but can also occur in mesquite grassland, creosote bush, 30 
and single-leaf pinyon-western juniper vegetation types.  Banded Gila monsters have also 31 
been found in willow-, mesquite-, saltcedar-, and mulefat-dominated canyons in 32 
California, but have not been found from similar areas or agricultural lands in Arizona.  33 
The range of this species includes the LCR Basin (Jennings and Hayes 1994).  Banded 34 
Gila monsters use animal burrows or natural crevices to take shelter in during the night 35 
and to overwinter.  They are opportunistic feeders and may forage up to a distance of 36 
about 0.6 miles in a single day (Jennings and Hayes 1994). 37 
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D.1.2.20 Desert Rosy Boa (Lichanura trivirgata gracia) 1 

The desert rosy boa is a subspecies of the rosy boa (Lichanura trivirgata).  The rosy boa 2 
is a Federal and California Species of Concern.  Most of the life history information 3 
available is for the species level.  The known range of the rosy boa includes the LCR; 4 
however, Stebbins (1985) names several desert rosy boa populations in the mountains of 5 
west and southwest Arizona.  The subspecies is known to occur in La Paz, Maricopa, 6 
Mohave, Pima, Yavapai, and Yuma counties in Arizona (Arizona Game and Fish 7 
Department 2003), and elevations of the rosy boa range from sea level to 4,500 feet 8 
(Stebbins 1985).  Rosy boas inhabit rocky shrubland and desert, but are attracted to 9 
intermittent and permanent watercourses (Stebbins 1985).  The desert rosy boa appears to 10 
have the potential to occur within the planning area. 11 

D.1.2.21 Maricopa Tiger Beetle (Cicindela oregona 12 
maricopa) 13 

The Maricopa tiger beetle is a Federal species of concern (Arizona Game and Fish 14 
Department 2003).  This species has no state status, but is a U.S. Fish and Wildlife 15 
Service (USFWS) and BLM-designated sensitive species.  Collections of this beetle were 16 
made in Mohave County, but the proximity to the LCR is unclear.  Collection elevations 17 
have ranged between 1,092–6,940 feet (Arizona Game and Fish Department 2001a).  The 18 
Maricopa tiger beetle has the potential to occur within the Lake Mead area of the 19 
planning area.  The Maricopa tiger beetle is often found on sandy stream banks, and less 20 
often found on gravel or clay stream banks or near seeps and reservoirs.  The beetle 21 
larvae require substrate suitable for burrowing as well as retaining moisture to prevent 22 
desiccation.  Tiger beetles are predaceous on other insects (Arizona Game and Fish 23 
Department 2001a). 24 

D.1.2.22 Obsolete Viceroy Butterfly (Limenitis 25 
archippus obsoleta) 26 

The obsolete Viceroy butterfly has no Federal or Arizona legal status at this time.  It is, 27 
however, a Service designated sensitive species.  Its range in Arizona extends from 28 
Cochise, Graham, and Greenlee counties in the east, to the Colorado River in the west, 29 
and into southeastern Nevada.  Collection elevations are reported below 5,906 feet and 30 
Arizona’s Natural Heritage Program records range from 2,040–4,100 feet (Arizona Game 31 
and Fish Department 2001b).  The butterfly has the potential to occur in riparian areas 32 
along the LCR, but records for Yuma, La Paz, and Mohave counties are not available 33 
(Arizona Game and Fish Department 2003). 34 

All life stages of the obsolete Viceroy butterfly are associated with the host plant, willow 35 
(Salix).  Eggs are laid on the tips of leaves.  Larvae eat leaves and catkins.  The larva 36 
overwinters in a shelter called a hibernaculum in which the individual rolls a leaf into a 37 
tube-like structure and fixes it in place with silk.  Pupation also occurs on the host.  38 
Adults are often spotted in stands of healthy willow.  Adults visit flowers but prefer to 39 
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feed on tree sap and dung.  Habitat is riparian areas with abundant willow (Arizona Game 1 
and Fish Department 2001b). 2 

D.1.2.23 Mud Nama (Nama stenocarpum) 3 

Mud nama (Nama stenocarpum) is a low-growing annual species in the waterleaf family 4 
(Hydrophyllaceae).  It has no state or Federal listing status, although it is on the 5 
California Native Plant Society's List 2, for species that are rare, threatened or 6 
endangered in California but more common elsewhere.  Mud nama is known from 7 
scattered occurrences in southwestern California (from Los Angeles to San Diego 8 
County), ranging east to Texas and south into Mexico.  It is known from historic 9 
collections along the Colorado River near Yuma.  It grows in intermittently wet habitats 10 
such as mud flats, lake shores, and river banks. 11 

D.1.2.24 Piscivorous Birds 12 

Piscivores are fish-eating species that include the following special-status species:  brown 13 
(Pelecanus occidentalis) and American white pelicans (Pelecanus erythrorhynchos), 14 
double-crested cormorant (Phalacrocorax auritus), bald eagle (Haliaeetus 15 
leucocephalus) and osprey (Pandion haliaetus).  All of these piscivores forage in open 16 
water for fish, although bald eagles will rob osprey of their fish catch and will also take 17 
waterfowl, especially those wounded by hunters.  Pelicans prefer to rest on sandbars, 18 
especially on islands and most often in reservoirs.  Cormorants loaf on these same 19 
sandbars, but also on large snags.  Bald eagles and osprey generally prefer to perch on 20 
large snags and exposed branches on tall, living trees, but eagles will occasionally perch 21 
on sandbars as well. 22 

There are a few records of single juvenile brown pelicans wandering from their nesting 23 
grounds in Mexico to reservoirs in the planning area, primarily in the late summer and 24 
early fall.  American white pelicans are uncommon migrants from March to May and late 25 
September to October when most are seen flying over the river and reservoirs and only 26 
occasionally seen resting in marshes and on sandbars in the river.  Double-crested 27 
cormorants breed in the Topock Marsh and the Imperial NWR, and are commonly found 28 
during the migration and winter periods throughout the river and reservoirs in the 29 
planning area.  A few bald eagles winter annually in the planning area and most are 30 
immatures that arrive by mid-October and depart by mid-March.  Most osprey in the 31 
planning area occur during the migration periods, although some remain throughout the 32 
year in the Laguna-Imperial Dam areas and Lake Havasu, and a few remain to winter at 33 
additional locations (Rosenberg et al. 1991). 34 

D.1.2.25 Wading Birds 35 

Waders are long-legged birds that prey upon vertebrates and invertebrates in both shallow 36 
aquatic and agricultural environments.  These include the following special-status 37 
species:  American bittern (Botaurus lentiginosus), great blue heron (Ardea herodias), 38 
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great egret (Ardea alba), snowy egret (Egretta thula), black-crowned night-heron 1 
(Nycticorax nycticorax), white-faced ibis (Plegadis chihi) and wood stork (Mycteria 2 
americana).  The American bittern is mostly restricted to marshes with dense cover and 3 
is uncommon in the planning area where it can be found from mid-August to early May.  4 
The white-faced ibis is a common migrant from March to May and late July to October, 5 
and a few remain through the winter.  The wood stork is an increasingly rare post-6 
breeding visitor to the planning area with few records during the past decade.  The 7 
remaining species are common residents that breed locally throughout the planning area 8 
(Rosenberg et al. 1991). 9 

D.1.2.26 Waterfowl 10 

These special-status waterfowl nest in marshes.  The fulvous whistling-duck 11 
(Dendrocygna bicolor) is an increasingly rare post-breeding visitor to the planning area 12 
with few records since 1970.  The redhead (Aythya americana) has not been documented 13 
to breed in the planning area since 1943 and remains an uncommon migrant and winter 14 
visitor from mid-October to March, with a few found during the remaining months.  15 
Clark’s grebe (Aechmophorus clarkii) is classified as a waterfowl because of its shared 16 
natural history attributes with ducks.  Within the planning area it is a common resident of 17 
the Lake Havasu area.  When not breeding, the latter two species frequent open water on 18 
reservoirs and in the main river channel, while the whistling-duck prefers backwaters and 19 
marshes (and rice fields in other regions) with vegetation for cover (Rosenberg  20 
et al. 1991). 21 

D.1.2.27 Wintering and/or Migratory Hawks 22 

These raptors prey upon rodents, snakes and small birds, and forage in agricultural fields 23 
and open riparian land cover types.  The following special-status hawks migrate through 24 
and/or winter in the planning area:  white-tailed kite (Elanus leucurus), northern harrier 25 
(Circus cyaneus), Cooper’s hawk (Accipiter cooperi), Swainson’s hawk (Buteo 26 
swainsoni), ferruginous hawk (Buteo regalis), golden eagle (Aquila chrysaetos), 27 
American kestrel (Falco sparverius), merlin (Falco columbarius), peregrine falcon 28 
(Falco peregrinus), and prairie falcon (Falco mexicanus).  White-tailed kites are 29 
extremely rare in the planning area and may be increasing in the future due to expanded 30 
populations in southern California and perhaps Mexico.  Northern harriers are common 31 
wintering and transient raptors throughout the planning area, primarily from September 32 
through March.  Small numbers of Swainson’s hawks migrate throughout the planning 33 
area from mid-August to mid-October and again from late March to mid-May.  Golden 34 
eagles are rare fall and winter visitors to the planning area.  American kestrels are locally 35 
uncommon breeders within the planning area and their numbers have been greatly 36 
reduced due to the reduction of available suitable cavities for nesting.  This breeding 37 
population is greatly augmented during the winter by migrants, when the species is found 38 
throughout the planning area in most land cover types, especially agricultural fields.  39 
Merlins are rare migrants and winter visitors.  Peregrine falcons are rare visitors during 40 
migration, winter and late summer, but are likely to increase in the planning area due to 41 
the species’ population recovery and expansion in recent years.  Prairie falcons are 42 
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uncommon migrants and winter visitors throughout the planning area from September to 1 
late March (Rosenberg et al. 1991). 2 

D.1.2.28 Agriculture and Upland Birds 3 

Species closely associated with agricultural and grassland land cover types in the 4 
planning area include the following special-status species:  greater sandhill crane (Grus 5 
canadenis tabida), western snowy plover (Charadrius alexandrinus nivosus), mountain 6 
plover (Charadrius montanus), long-billed curlew (Numenius americanus), California 7 
gull (Larus californicus), short-eared owl (Asio flammeus), loggerhead shrike (Lanius 8 
ludovicianus), and grasshopper sparrow (Ammodramus savannarum).  Greater sandhill 9 
cranes are common winter visitors to traditional wintering grounds in the planning area 10 
from early October to early March; including Cibola NWR, near Poston and Bullhead 11 
City.  Western snowy plovers are rare spring migrants and winter visitors and uncommon 12 
fall migrants in flooded agricultural fields in the planning area.  Mountain plovers are 13 
uncommon migrants and winter visitors to a few locations within the planning area 14 
including the agricultural fields along River Road north of Needles, near Parker, Blythe, 15 
and Yuma.  Long-billed curlews are common migrants primarily from March through 16 
April and again from mid-July to October.  California gulls are uncommon to common 17 
migrants from late July through October and again from mid-March through April.  They 18 
forage primarily in flooded, plowed fields.  A few remain to winter where they are found 19 
at dams and along the shores of the reservoirs.  Short-eared owls are rare to locally 20 
uncommon winter visitors from November through March.  Loggerhead shrikes are 21 
common winter visitors throughout the planning area, with fewer remaining in summer 22 
and these primarily breed in upland desert scrub.  Grasshopper sparrows are rare migrants 23 
and wintering visitors throughout the planning area (Rosenberg et al. 1991). 24 

D.1.2.29 Riparian-Dependent Song-Birds (Passerines) 25 

Species closely associated with riparian land cover type in the planning area include 26 
following special-status species:  ash-throated flycatcher (Myiarchis cinerascens), brown-27 
crested flycatcher (Myiarchis tyrannulus), Bendire’s thrasher (Toxostoma bendirei), 28 
crissal thrasher (Toxostoma crissale), Lucy’s warbler (Vermivora luciae), yellow-29 
breasted chat (Icteria virens), Abert’s towhee (Pipilo aberti), and Lawrence’s goldfinch 30 
(Carduelis lawrencei). 31 

Ash-throated flycatchers are widespread, common breeders throughout the riparian and 32 
desert scrub land cover types with a few remaining in desert scrub and open mesquite 33 
woodlands.  They tend to occupy and forage in more xeric habitats, such as the mesquite 34 
bosques and the desert washes immediately adjacent to the floodplain, as well as in 35 
saltcedar and cottonwood/willow (Rosenberg et al. 1991; Cardiff and Dittman 2000).  36 
Brown-crested flycatchers are a declining and a rare to locally uncommon species of 37 
mature cottonwood/willow land cover types.  Brown-crested flycatchers require mature 38 
cottonwood, willow and/or mesquite woodland for breeding but will sometimes range 39 
into mixed screwbean mesquite, and Tamarix (Cardiff and Dittman 2000).  Both ash-40 
throated and brown-crested flycatchers are cavity nesters that require woodpeckers to 41 
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excavate cavities and shrubs or trees with large branches to provide nest-cavity 1 
substrates.  Along the LCR, they typically nest in cavities excavated by Gila 2 
woodpeckers and Ladder-backed woodpeckers (Rosenberg et al. 1991). 3 

Bendire’s thrashers are upland desert species that are rare migrants and wintering visitors 4 
in the planning area, primarily to open riparian scrub and edges of agricultural areas.  5 
Crissal thrashers, on the other hand, are common residents of riparian areas throughout 6 
the planning area.  They are mostly associated with mesquite woodland but occupy nearly 7 
all of the available riparian land cover types.  Lucy’s warblers nest in highest densities in 8 
mature mesquite woodland but will also range into other riparian land cover types, 9 
including Athel tamarix, saltcedar, and cottonwood/willow, although they avoid 10 
cottonwood/willow types I and II.  They are early migrants that arrive in mid-March but 11 
leave by mid-July.  Yellow-breasted chats are uncommon in cottonwood/willow, and 12 
mature stands of pure or mixed mesquite and saltcedar throughout the planning area from 13 
April to September.  Abert’s towhees are common and widespread residents throughout 14 
the riparian areas in the planning area.  They are mostly associated with mesquite 15 
woodland but occupy nearly all of the available riparian land cover types.  Lawrence’s 16 
goldfinches are irregularly found in the planning area.  Some years they are common 17 
migrants and winter visitors and have even bred, but other years they are absent  18 
(Rosenberg et al. 1991). 19 

D.1.2.30 Neotropical Migratory Birds that Do Not 20 
Winter or Breed along the LCR 21 

Neotropical migratory birds migrate each year to wintering grounds in Mexico, Central 22 
and South America, and the Caribbean and the following special-status species are only 23 
found within the planning area during migration:  Vaux’s swift (Chaetura vauxi), olive-24 
sided flycatcher (Contopus cooperi), purple martin (Progne subis), bank swallow 25 
(Riparia riparia), and Swainson’s thrush (Catharus ustulatus).  Vaux’s swifts are 26 
uncommon to common migrants throughout the planning area from mid-April to mid-27 
May and again from late August to mid-October.  Olive-sided flycatchers are uncommon 28 
migrants throughout the planning area from late April to early June and again from late 29 
August to mid-September.  Purple martins are rare, but annual migrants in the planning 30 
area from mid-April to mid-May and again from late July to early October.  Bank 31 
swallows are uncommon migrants throughout the planning area from mid-April to mid-32 
May and again from mid-July to early October.  Primarily found in the Yuma region 33 
within the planning area, Swainson’s thrushes are rare to uncommon spring migrants 34 
from May to early June but are nearly non-existent during the fall (Rosenberg  35 
et al. 1991). 36 

D.1.2.31 Sensitive Plant Communities 37 

The CNDDB identifies the following sensitive plant communities in the planning area:  38 
Sonoran Cottonwood-Willow Riparian Forest, Mesquite Woodland, and Alkali Bulrush-39 
Cattail Marsh and Brackish Bulrush-Cattail Marsh. 40 
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D.2 Non-Covered Sensitive Species That Could Be 1 

Present in the Off-Site Conservation Areas 2 

D.2.1 Moapa Dace (Moapa coriacea) 3 

The Moapa dace is a Federal- and Nevada-listed endangered species that inhabits 4 
approximately 6 miles of spring and stream outflows along the Muddy River.  All life 5 
stages inhabit tributaries to the Muddy River, but only adults use the mainstem of the 6 
river.  This species spawns in thermal pools year around with most spawning occurring in 7 
the spring.  Declines in species abundance are attributed to loss of habitat, introduction of 8 
non-native predator/competitor species, and parasites. 9 

D.2.2 Virgin River Spinedace (Lepidomeda 10 

mollispinis) 11 

The Virgin River spinedace is a Nevada protected species that inhabits the Virgin River 12 
and its tributaries.  This species is primarily associated with pools.  The Virgin River 13 
spinedace spawns from April-June in the downstream end of pools over gravels and 14 
sands.  Declines in species abundance are attributed to loss of habitat, reduction in water 15 
quality, and the introduction of non-native predators. 16 

D.2.3 Woundfin (Plagopterus argentisimus) 17 

The woundfin is a Federal- and Nevada-listed endangered species that is known to 18 
historically have inhabited the LCR, the Virgin River in Nevada and Utah, and the Gila 19 
River in Arizona.  Designated critical habitat extends down to Halfway Wash on the 20 
Virgin River, which is within part of the off-site area.  Currently, it is only known to 21 
occur in the Virgin River downstream of Pah Tempe Springs and in La Verkin Creek, at 22 
tributary to the Virgin River.  This species tends to inhabit runs and slower waters near 23 
riffles.  The woundfin spawns during spring over cobble and gravel substrates in swift 24 
water.  Declines in species abundance are attributed to loss of habitat and introduction of 25 
non-native predator/competitor species. 26 

D.2.4 Virgin River Chub (Gila seminuda) 27 

Two distinct populations of the Virgin River chub are present in the conservation area, 28 
one in the Virgin River and one in the Muddy River.  The Virgin River population is a 29 
Federal- and Nevada-listed endangered species and the Muddy River population is a 30 
Nevada sensitive species.  The Virgin River chub primarily inhabits deep, slow moving 31 
runs and pools with sufficient instream cover (e.g., rootwads, boulders).  Declines in 32 
species abundance are attributed to loss of habitat and introduction of non-native 33 
predator/competitor species. 34 
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D.2.5 Aegialian Scarab Beetle (Aegialia knighti) 1 

The Aegialian scarab beetle has no legal status, and is endemic to Clark County, Nevada, 2 
near the town of Logandale and the Muddy River (Nevada Natural Heritage Program 3 
2000).  The Aegialian scarab beetle’s known range overlaps or is adjacent to the Muddy 4 
River offsite conservation area.  The beetle was originally described in 1997 and is 5 
currently known only from its type locality.  The beetle has been collected from sand hills 6 
and blowouts and its habitat is described as desert vegetation such as creosote bush, 7 
Mojave yucca, white bursage, Opuntia cactus, and Atriplex species (NatureServe 2003).  8 
Life history and habitat requirements information on this species is scarce to unavailable, 9 
but beetles in the Family Scarabaeidae, Subfamily Aphodiinae eat dung and other 10 
decaying organic materials.  Adults make dung balls, which they roll to a secure place 11 
underground and into which a female lays her eggs.  The eggs hatch and the larvae eat 12 
and develop inside the dung ball (Borror, Tripplehorn, and Johnson 1992). 13 

D.2.6 Las Vegas Bearpoppy (Arctomecon 14 

californica) 15 

The Las Vegas bearpoppy is a short-lived perennial herb in the poppy family 16 
(Papaveraceae).  It has no Federal listing status but is listed as critically endangered plant 17 
in Nevada.  The Las Vegas bearpoppy ranges from Clark County, Nevada, into northwest 18 
Arizona and has been introduced in Utah.  The species is known from around Lake Mead.  19 
It is associated with several desert scrub communities, including creosote bush (Larrea 20 
tridentata), saltbush (Atriplex spp.), and blackbush (Coleogyne ramosissima) scrubs.  It 21 
occurs on open, dry, spongy or powdery, dissected (“badland”) or hummocked soils with 22 
high gypsum content, often with well-developed soil crust, in areas of generally low 23 
relief on all aspects and slopes, with a sparse cover of other gypsum-tolerant species.  It 24 
occurs between 1050 and 3650 feet mean sea level. 25 

D.2.7 Virgin River Thistle (Cirsium virginensis) 26 

Virgin River thistle is a spiny perennial herb in the sunflower family (Asteraceae).  It has 27 
no state or Federal listing status, but it is a Nevada Native Plant Society Watch-list 28 
species, for species potentially vulnerable to becoming threatened or endangered.  Virgin 29 
River thistle ranges from Clark County, Nevada, east into Arizona and Utah.  It occurs on 30 
moist, alkaline clay soils of seep and spring areas or gypsum knolls.  The species is 31 
known to inhabit springs and seeps along the Virgin River system and has been reported 32 
from the Overton Wildlife Management Area located adjacent to the Muddy River. 33 
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Table D-2.  Description of Non-Covered Sensitive Bird Species That Could Be Present in the Planning Area 1 

Common Name 
Scientific Name 

Relative 
Abundance1 

Seasonal 
Occurrence2 Primary Habitat 

Clark’s grebe 
Aechmophorus clarkii 

Common Year-round Breeds in open marshes, forages/rests in 
open water in reservoirs 

California brown pelican 
Pelecanus occidentalis 

Rare Late summer and 
fall 

Forages in open water in reservoirs, rests on 
sandbars 

American white pelican 
Pelecanus erythrorhynchos 

Uncommon Migrant, a few 
remain in winter 

Forages in open water in reservoirs, rests on 
sandbars 

Double-crested cormorant 
Phalacrocorax auritus 

Common Year-round Forages in open water in reservoirs, rests on 
sandbars and perches in trees, breeds on 
large trees 

American bittern 
Botaurus lentiginosus 

Uncommon Winter Forages in dense marshes, generally avoids 
Phragmites-dominated marshes 

Great blue heron 
Ardea herodias 

Common Year-round Forages in marshes and along river banks 
and backwaters, reservoir shorelines, as well 
as in agricultural fields and irrigation ditches 

Great egret 
Ardea alba 

Common Year-round Forages in marshes and along river banks 
and backwaters, reservoir shorelines, as well 
as in agricultural fields and irrigation ditches 

Snowy egret 
Egretta thula 

Common Year-round Forages in marshes and along river banks 
and backwaters, reservoir shorelines, as well 
as in agricultural fields and irrigation ditches 

Black-crowned night-heron 
Nycticorax nycticorax 

Common Year-round Forages in marshes and along river banks 
and backwaters, reservoir shorelines, as well 
as in agricultural fields and irrigation ditches 

White-faced ibis 
Plegadis chihi 

Uncommon Year-round Forages and breeds in marshes, also forages 
in agricultural fields, especially flood 
irrigated alfalfa 

Wood stork 
Mycteria Americana 

Casual Post-breeding 
visitor 

Forages along river banks and backwaters 

Turkey vulture 
Cathartes aura 

Common Year-round Forages throughout, but nests on or near 
ground, primarily on cliff faces, and perhaps 
in cottonwood/willow stands in the LCR 

Fulvous whistling-duck 
Dendrocygna bicolor 

Casual Post-breeding 
visitor 

Forages in marshes, formerly bred in 
extensive marshes in the LCR 

Redhead 
Aythya Americana 

Uncommon Winter Forages in marshes and open water in river 
channel and in reservoirs, formerly bred in 
extensive marshes in the LCR 

Osprey 
Pandion haliaetus 

Uncommon Migrant, a few 
remain in winter 

Forages in open water in river channel and in 
reservoirs, roosts in tall trees 

Bald eagle 
Haliaeetus leucocephalus 

Rare Winter Forages in open water in river channel and in 
reservoirs, roosts in tall trees 
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Common Name 
Scientific Name 

Relative 
Abundance1 

Seasonal 
Occurrence2 Primary Habitat 

White-tailed kite 
Elanus leucurus 

Casual Winter Forages in agricultural fields, roosts in trees 
and shrubs 

Northern harrier 
Circus cyaneus 

Common Winter Forages in agricultural fields and open 
riparian areas 

Cooper’s hawk 
Accipiter cooperi 

Common Winter, former 
breeder 

Forages primarily in riparian woodlands 

Harris’ hawk 
Parabuteo unicinctus 

Casual Year-round, 
former breeder 

Forages primarily in riparian woodlands and 
mesquite scrub 

Swainson’s hawk 
Buteo swainsoni 

Uncommon Migrant 

 

Forages in agricultural fields and open 
riparian areas 

Ferruginous hawk 
Buteo regalis 

Uncommon Winter Forages in agricultural fields 

Golden eagle 
Aquila chrysaetos 

Rare Winter Forages in agricultural fields and open 
riparian areas 

American kestrel  
Falco sparverius 

Common Year-round Forages in agricultural fields and riparian 
areas, breeds in cavities in large trees 

Merlin  
Falco columbarius 

Uncommon Winter Forages in agricultural fields and open 
riparian areas, roosts in trees and on fences 

Peregrine falcon 
Falco peregrinus 

Rare Winter, former 
breeder 

Forages in agricultural fields and water areas 
with concentrations of waterfowl 

Prairie falcon 
Falco mexicanus 

Uncommon Winter Forages in agricultural fields and open 
riparian areas 

Greater sandhill crane 
Grus canadenis tabida 

Common Winter Forages in agricultural fields 

Western snowy plover (interior 
population) 
Charadrius alexandrinus 
nivosus 

Rare Migrant Forages in agricultural fields; also found in 
marshes 

Mountain plover 
Charadrius montanus 

Uncommon Winter Forages in agricultural fields 

Long-billed curlew 
Numenius americanus 

Common Migrant Forages in agricultural fields 

California gull 
Larus californicus 

Common Migrant, a few 
remain in winter 

Forages in agricultural fields, roosts in open 
water and on sandbars 

Black tern 
Chlidonias niger 

Uncommon Migrant Forages in open water 

Greater roadrunner 
Geococcyx californianus 

Common Year-round Forages and breeds in open scrub 

Long-eared owl 
Asio otus 

Rare Year-round Forages in agricultural fields and open 
riparian, breeds in dense riparian woodland 
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Common Name 
Scientific Name 

Relative 
Abundance1 

Seasonal 
Occurrence2 Primary Habitat 

Short-eared owl 
Asio flammeus 

Rare Winter Forages in agricultural fields and open 
riparian 

Burrowing owl 
Athene cunicularia 

Uncommon Year-round Forages in agricultural fields and nests in 
burrows found along earthen berms (e.g., 
canal embankments) 

Lesser nighthawk 
Chordeiles acutipennis 

Common Summer Forages over open water, agricultural fields 
and open riparian 

Vaux’s swift 
Chaetura vauxi 

Uncommon Migrant Forages over open water, agricultural fields 
and open riparian 

Belted kingfisher 
Ceryle alcyon 

Common Winter Forages in marshes and along river banks 
and backwaters, reservoir shorelines, as well 
as in irrigation ditches 

Olive-sided flycatcher 
Contopus cooperi 

Uncommon Migrant Forages in mature cottonwood/willow 
woodland, parks, suburban areas, golf 
courses, and sometimes in mature honey 
mesquite 

Ash-throated flycatcher 
Myiarchis cinerascens 

Common Year-round, 
Fewer in winter 

Forages and breeds in riparian areas and 
desert scrub 

Brown-crested flycatcher 
Myiarchis tyrannulus 

Rare Summer Forages and breeds in mature 
cottonwood/willow woodland, parks, 
suburban areas, golf courses, and sometimes 
in mature honey mesquite 

Purple martin 
Progne subis 

Rare Migrant Forages over open water, agricultural fields 
and open riparian 

Bank swallow 
Riparia riparia 

Uncommon Migrant Forages over open water, agricultural fields 
and open riparian 

Swainson’s thrush 
Catharus ustulatus 

Uncommon Spring Migrant Forages in cottonwood/willow woodland, 
parks, suburban areas, golf courses, and 
sometimes in honey mesquite 

Bendire’s thrasher 
Toxostoma bendirei 

Rare Winter, a few 
spring records 

Forages in riparian and upland desert scrub 

Crissal thrasher 
Toxostoma crissale 

Common Year-round Forages and breeds in riparian scrub 

Loggerhead shrike 
Lanius ludovicianus 

Common Year-round, less 
common breeder 
in valley floor 

Forages in agricultural fields and open 
riparian areas, breeds in trees and shrub in 
agricultural landscape and in riparian areas 

Lucy’s warbler 
Vermivora luciae 

Common Summer Forages and breeds in mesquite and 
cottonwood/willow woodland 

Yellow-breasted chat 
Icteria virens 

Uncommon Summer Forages and breeds in mesquite and 
cottonwood/willow woodland 

Northern cardinal 
Cardinalis cardinalis 

Rare Year-round Forages and breeds in riparian scrub and 
suburban areas 
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Common Name 
Scientific Name 

Relative 
Abundance1 

Seasonal 
Occurrence2 Primary Habitat 

Abert’s towhee 
Pipilo aberti 

Common Year-round Forages and breeds in riparian woodland and 
scrub, also in edges of agricultural fields 

Large-billed savannah sparrow 
Passerculus sandwichensis 
rostratus 

Rare Winter Forages in open scrub and perhaps in 
agricultural fields 

Sage sparrow 
Aimophila belli 

Uncommon Winter Forages in inkweed/open mesquite scrub 

Grasshopper sparrow 
Ammodramus savannarum 

Rare Winter Forages in agricultural fields 

Yellow-headed blackbird 
Xanthocephalus 
xanthocephalus 

Common Year-round Breeds and forages in marshes, also forages 
in agricultural fields 

Lawrence’s goldfinch 
Carduelis lawrencei 

Varies, 
annually from 
absent to 
common 

Winter, a few 
breeding records 

Forages in mesquite, riparian scrub, and 
edges of agricultural fields 

Notes: 
1 Common = Found throughout appropriate habitat in densities equivalent to species population center. 

Uncommon = Found only locally in appropriate habitat in densities lower than in species population center. 
Rare = Found rarely and sporadically in appropriate habitat, with low and/or declining population in 

the LCR Valley. 
2 Winter = mostly September to April; includes fall and spring migration periods (varies according to 

species). 
Migration = fall period from August to November; spring period from March to June (varies according to 

species). 
Summer = June to August; includes spring and fall migration periods (varies according to species). 

 1 
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Appendix E 1 

Additional Background Information  2 

on the Bureau of Reclamation’s  3 

Cultural Resource Identification Effort 4 

Most of the regulatory discussion and baseline portions of Section 3.5, “Cultural 5 
Resources,” of the Lower Colorado River Multi-Species Conservation Program 6 
Environmental Impact Statement/Environmental Impact Report (LCR MSCP EIS/EIR), 7 
were excerpted and summarized from a longer preliminary text prepared by Reclamation.  8 
Portions of the longer text that have additional background information are provided 9 
below.  For the sake of continuity, the following includes some sentences and paragraphs 10 
that are duplicated in Section 3.5.  However, full sections and long passages that have 11 
been excerpted and included in Section 3.5 have been deleted from the following text. 12 

E.1 The Identification Effort 13 

The LCR MSCP is taking a programmatic approach to species and habitat protection and 14 
conservation.  Measures outlined in the conservation plan may or may not be 15 
implemented by LCR MSCP participants over the next 50 years.  Where these 16 
conservation measures may be implemented, and the specific details of each 17 
project/activity that might be undertaken by LCR MSCP participants, are not known.  18 
Given the programmatic character of the LCR MSCP, and the fact the LCR MSCP 19 
participants will be required to comply with environmental and historic preservation laws 20 
and regulations in effect at the time specific projects are planned and implemented, 21 
Reclamation determined the appropriate level of the identification effort for the LCR 22 
MSCP at this time is a Class I inventory. 23 

In 2000, Reclamation contracted with Archaeological Consulting Services (ACS), Inc., to 24 
conduct a records search to identify known historic properties within the LCR MSCP 25 
Area of Potential Effects (APE), as defined by the conservation opportunity areas, and to 26 
prepare a Class I inventory report detailing the findings.  The Class I inventory report is 27 
still in draft form, so is unavailable for public distribution at this time.  When available 28 
the Class I inventory report will be submitted to the Arizona, California, and Nevada 29 
State Historic Preservation Officers (SHPOs), tribes, and other interested parties for their 30 
information and comment. 31 

Site and project information was obtained by ACS from the following agencies and 32 
repositories:  Reclamation’s Lower Colorado Regional Office in Boulder City, Nevada; 33 
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the National Park Service’s (NPS) Western Archaeological Conservation Center 1 
(WACC); Harry Reid Center (HRC) at the University of Nevada Las Vegas; Arizona 2 
State Museum (ASM); the Arizona SHPO; and the Eastern Information Center, the San 3 
Bernardino Archaeological Information Center, and the Southeast Information Center in 4 
Riverside, Redlands, and Ocotillo, California, respectively.  ACS also contacted the 5 
Bureau of Land Management (BLM) offices in Arizona and California responsible for 6 
management of lands within the LCR MSCP APE, the NPS Lake Mead National 7 
Recreation Area office in Boulder City, Nevada, and the Service’s Southwestern 8 
Regional Office in Albuquerque, New Mexico, to determine if they held information 9 
concerning projects and sites that may not yet have been entered into state repository 10 
files.  As a part of the records search, ACS was also directed to examine Government 11 
Land Office (GLO) township survey plats on file at BLM state offices in Arizona, 12 
California, and Nevada. 13 

All project and GLO resource data received from the above cited sources were entered 14 
into Access databases developed specifically for this project.  Site data was entered into a 15 
version of Reclamation’s regional site database.  All project, GLO resource, and site 16 
spatial data were digitized and linked to the Access databases to allow the information to 17 
be manipulated and displayed using geographic information systems (GIS) 18 
ArcView/ArcInfo software. 19 

E.2 Previously Recorded Sites within and Adjacent 20 

to the LCR MSCP APE:  General Observations 21 

As noted above, the Class I inventory report is currently in draft form, and thus is 22 
unavailable for distribution at this time.  Although project and site data are still in the 23 
process of being evaluated, preliminary examination of these data has brought to light 24 
various problems that will need to be taken into consideration as the analyses proceed, as 25 
well as some general trends with respect to the locations of sites within and adjacent to 26 
the LCR MSCP APE.  These are presented here and form the basis for the effects 27 
analyses presented in Section 3.5 of the LCR MSCP EIS/EIR. 28 

A majority of the site data received from the various repositories contacted during the 29 
records search is best considered “legacy data.”  Legacy data is here defined as 30 
information collected by professionals and amateurs that, in general, do not meet current 31 
Federal, state, or professional standards for site recording.  Early site forms (if the 32 
information is on a form at all) tend to lack detailed descriptions of the site setting, the 33 
kinds of features and artifacts present and their relationships to each other, the probable 34 
period of occupation of the site, sketch maps, photographs, etc.  Following the 35 
establishment of state historic preservation offices in the 1970s, use of standardized site 36 
recording forms became more common, although site descriptive information still tends 37 
to be sketchy and there generally is no assessment of a site’s potential for listing on the 38 
National Register of Historic Places (NRHP).  Following passage of the 1982 39 
amendments to the National Historic Preservation Act (NHPA), use of standardized site 40 
recording forms became the norm.  More detailed descriptive information is required, and 41 
forms often contain a section for the recorder’s recommendation with respect to the 42 
eligibility of the resource for potential listing on the NRHP.  However, justifications as to 43 
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why the resource may or may not be eligible for listing are often lacking.  Although the 1 
NPS issued guidance in the 1970s recommending sites be evaluated for potential listing 2 
on the NRHP within the framework of an historic context, evaluating eligibility with 3 
reference to all the NRHP criteria and providing eligibility justifications citing historic 4 
themes, specific research questions and data requirements in the body of reports and on 5 
site forms did not become common practice until the mid-1990s.  As a result, the NRHP 6 
eligibility status of many of the sites in the LCR MSCP database is not known.  Even in 7 
those cases where the recorder included an eligibility recommendation on the site form or 8 
in the body of the report, there is no indication in repository records whether or not the 9 
federal agency, and subsequently the SHPO or the Keeper of the Register, concurred with 10 
the recommendation.  As a result, there is no way to state with any certainty how many 11 
sites located within or in proximity to the LCR MSCP APE have been found eligible or 12 
potentially eligible for listing on the NRHP. 13 

The criteria used to define what is and what is not a site have changed through time.  In 14 
the early days of section 106 compliance surveys, scatters of 2–3 artifacts were often 15 
recorded as sites and assigned permanent state site numbers.  Today, such scatters would 16 
be considered isolated occurrences and would not be entered into repository records with 17 
permanent site numbers.  To determine how many sites listed in the LCR MSCP database 18 
might actually be isolated artifacts or isolated occurrences would be prohibitively time 19 
consuming; thus, for the purpose of this analysis it is assumed all resources listed in the 20 
database represent sites, with the following exception which is easily recognized in the 21 
records.  Apparently at some point in the past, staff at the Southeast Information Center 22 
obtained copies of GLO surveyors’ notes used to construct GLO township plats for lands 23 
in Imperial County.  Using these notes, repository staff seem to have plotted a point on 24 
more recent U.S. Geological Survey (USGS) 7.5’ quadrangles where GLO surveyors 25 
indicated a cultural feature such as a road, trail, ditch, etc., intersected a township grid 26 
line.  A permanent site number was then assigned to the point and a site form was filled 27 
out (typically these resources are cursorily described with a single phrase presumably 28 
from the surveyor’s notes stating something like:  “cross trail bearing north and south”).  29 
There is nothing in the site records for these resources to suggest any field reconnaissance 30 
has ever been performed to confirm the presence of physical remains of cultural features 31 
at the plotted locations.  As a result, these “sites,” like the GLO resources discussed 32 
above, are best viewed as being suggestive of the kinds of historic features that might be 33 
present within the LCR MSCP APE. 34 

A total of 822 previously recorded sites appear in the LCR MSCP site database 35 
(Table 3.5-2 in Section 3.5 of the LCR MSCP EIS/EIR).  If sites for which no data are 36 
available and Imperial County GLO point plot data are eliminated, the total number of 37 
sites falls to 755.  The actual number of sites present is even somewhat lower than this.  38 
Many of the sites in the Lake Mojave and Lake Mojave 0.25 Mile Buffer conservation 39 
opportunity areas were recorded by Baldwin (1943, 1948) prior to construction of Davis 40 
Dam.  Field observations made by Reclamation and NPS cultural program staff to several 41 
sites recorded by Baldwin indicate he assigned separate site status to individual features 42 
within larger sites.  If one treats Baldwin’s site clusters as single sites, rather than several 43 
individual sites as they appear in the record, the number of sites in the Lake Mojave 44 
0.25 Mile Buffer conservation opportunity area is reduced from 128 to 47, thus 45 
decreasing the total number of sites in the LCR MSCP APE as a whole to 674. 46 



  Additional Background Information on the Bureau of 
Reclamation’s Cultural Resource Identification Effort

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Appendices to Volumes I–III and V 

 
E-4 

December 2004

J&S 00450.00

 

E.3 References Cited 1 

Baldwin, Gordon C.  1943.  Archaeological Survey of the Davis Dam Reservoir Area.  2 
Master on file at the National Park Service, Lake Mead National Recreation Area 3 
office.  Boulder City, Nevada. 4 

Baldwin, Gordon C.  1948.  Archaeological Surveys and Excavations in the Davis Dam 5 
Area.  Master on file at the National Park Service, Lake Mead National Recreation 6 
Area office.  Boulder City, Nevada. 7 



Appendix F 
EIS Disclosure Statement Concerning the 

Preparation of an EIS/EIR for the  
Lower Colorado River Multi-Species  

Habitat Conservation Plan 

 



 



 

F-1 

EIS DISCLOSURE STATEMENT CONCERNING THE PREPARATION OF AN 
EIS/EIR FOR THE LOWER COLORADO RIVER MULTI-SPECIES HABITAT 

CONSERVATION PLAN 
 
I, Diane Keep, of Science Applications International Corporation, have made inquiry and 
to the best of my knowledge and belief declare that executing the contracted work of 
preparing the EIS/EIR for the Lower Colorado River Multi-Species Habitat Conservation 
Plan does not represent an actual or potential conflict of interest and that Science 
Applications International Corporation does not have any financial or other interest in the 
outcome of the this project. 
 
I understand the term “conflict of interest” to mean that because of other activities or 
relationships with other persons, the contractor is unable or potentially unable to render 
impartial assistance or advice to the Government, or the contractor’s objectivity in 
performing the contract work is or might be otherwise impaired, or the contractor may 
have an unfair competitive advantage.  I understand the phrase “no financial or other 
special interest in the outcome of this project” to include any financial benefits such as 
promise of future construction or design work on the project, as well as indirect benefits 
the consultant is aware of other than the enhancement of the contractor’s professional 
reputation. 
 
 

Signed:       
Diane Keep 
 

Employer’s Name:  Science Applications International Corporation 
 
Address:   10 East Figueroa Street    
    Santa Barbara, CA 93101    
 
Telephone Number:  805-564-6178      
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Appendix G 1 

Covered Colorado River Water Contracts 2 

Note:  If new contracts are executed and existing ownerships change, it is the intent of the LCR MSCP participants that such new or modified 3 
contracts are fully covered by the section 7 and section 10 take permits. 4 

Table G-1.  Colorado River Contractors within the States of Arizona, California and Nevada Page 1 of 10 5 

Contractor State Diversion Amount (af)1 Consumptive Use Amount1 Diversion Location Description 

Arizona     

Arizona Public Service Company AZ 1,500   

Arizona State Land Department AZ 17,208   

Arizona State Parks Board—Windsor Beach AZ 90   

Arizona-American Water Company (Formerly 
Havasu Water Company) 

AZ 1,420a   

Brooke Water Company (Formerly Graham) AZ 800   

Bullhead City AZ 15,210a   

Bureau of Land Management AZ  4,010  

Camille, Allec Jr. AZ 120   

Canyon Forest Village II Corporation (specific 
conditions need to be met before a 
recommendation to execute a final water delivery 
contract is made (letter dated May 22, 1998) 

AZ 400   



Table G-1.  Continued  Covered Colorado River Water Contracts

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Appendices to Volumes I–III and V 

 
G-2 

December 2004

J&S 00450.00

 

Contractor State Diversion Amount (af)1 Consumptive Use Amount1 Diversion Location Description 

Central Arizona Water Conservation District AZ Balance of Arizona’s 
apportionment (estimated to 

be a diversion of 
1.49 million af per year) 

  

Cibola Valley Irrigation and Drainage District b AZ 31,120   

City of Parker AZ 3,660 400  

City of Somerton AZ 750   

City of Yuma AZ 2,333 50,000  

City of Yuma (cemetery) AZ 60   

Cocopah Indian Reservation (Included in listing; 
however, the lands are south of Morales Dam and 
there is a question whether the diversion is to be 
considered mainstream water)  

AZ 10,847   

Crystal Beach Water Conservation District AZ 132   

Curtis Family Trust AZ 2,100   

Curtis, Armon AZ 300   

Desert Lawn Memorial Park AZ 560   

Ehrenburg Improvement District AZ 500   

El Cajon Farming Company (formerly Cameron 
Brothers)  

AZ 1,290   

Fisher’s Landing Water and Sewer Works LLC AZ 53   

Gila Monster Ranch (Formerly Sturges Farms 
Incorporated) 

AZ 9,156 plus upon request   

Gold Dome Mining Corporation AZ 7   

Gold Standard Mines Corporation AZ 75   

Golden Shores Water Conservation District AZ 2,000   

Hillcrest Water Company AZ 84   
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Contractor State Diversion Amount (af)1 Consumptive Use Amount1 Diversion Location Description 

Hopal (Formerly Hurschler)c AZ 1,050 (In MVIDD)   

Huletc AZ 1,080 (In MVIDD)   

Jessen Farms AZ 1,080   

Kaman, Inc. AZ 2   

Lake Havasu City AZ 19,180a   

Marble Canyon Company AZ 70   

McAlister Subdivision AZ 40   

McKellips and Granite Reef Farmsc AZ 810 (In MVIDD)   

Millerc AZ 240 (In MVIDD)   

Mohave County Water Authority (Working on 
amendment to change entitlement to 18,500 af)a 

AZ 18,500    

Mohave Valley Irrigation and Drainage District AZ 30,060 (estimated 
agricultural use from crop 

reports)a 

  

Mohave Valley Irrigation and Drainage District d  AZ 5,000 (estimated municipal 
and industrial use from crop 

report; see footnote)a 

  

Mohave Water Conservation District AZ 1,800a   

Molina AZ 318   

North Baja LLC (Formerly Jamar Produce) AZ 480   

North Gila Valley Unit AZ 24,500   

Ogram Farms AZ 480   

Pasquinelli, Gary and Barbara (Formerly Ansel 
Hall et al.) 

AZ 486   

Peach, John  AZ 456   

Phillips, Milton and Jean AZ 60   

Powers AZ 960   



Table G-1.  Continued  Covered Colorado River Water Contracts

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Appendices to Volumes I–III and V 

 
G-4 

December 2004

J&S 00450.00

 

Contractor State Diversion Amount (af)1 Consumptive Use Amount1 Diversion Location Description 

Raynor Ranches AZ 4,500   

Roy, Edward P. AZ 1   

Section 10 Backwater AZ 500   

Shepard Water Company AZ 50   

Sherill & Lafollettec AZ 1,080 (In MVIDD)   

Smucker Park AZ 33   

Southern Pacific Company AZ 48   

Sunkist Growers (Now owned by GOBO Farms)  AZ 924   

Swanc AZ 960 (In MVIDD)   

Town of Quartzsite AZ 1,070   

University of Arizona AZ 1,088   

Verizon (Formerly Continental Telephone of CA) AZ 1   

Water Reserved by the Secretary for use in Indian 
Settlements 

AZ 3,500   

Water set aside for Arizona State Parks Board - 
Contact Point 

AZ 20   

Water set aside for Martinez Lake Cabin sites  AZ 23   

Wellton-Mohawk AZ  278,000  

Yuma Auxiliary Project (Unit B) AZ 6,800    

Yuma Auxiliary Project (Unit B) AZ Unquantified water rights 
certificates 

  

Yuma County Water Users’ Association AZ 254,200    

Yuma County Water Users’ Association  AZ Unquantified water rights 
certificates 

  

Yuma Mesa Division Gila (shared entitlement, 
NGVID, YID, YMIDD) 

AZ  250,000  
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Contractor State Diversion Amount (af)1 Consumptive Use Amount1 Diversion Location Description 

Yuma Mesa Fruit Growers AZ 15   

Yuma Union High School AZ 200   

Zozayac AZ 720 (In MVIDD)   

California     

Andrade, Dorothy CA 66e 11 acrese Point in Colorado River to be 
Established 

Andrews, Michael & Linda CA   Point in Colorado River to be 
Established 

Bly, James CA   Point in Colorado River to be 
Established 

Brown, Jack D CA   Point in Colorado River to be 
Established 

Carney, Jerome & Martha CA   Point on Colorado River to be 
Established 

City of Needles  CA   Surface Diversion Points in the 
Mainstream or Well 

City of Needles CA 1,500e 950 afe Point in Colorado River 

Coachella Valley Water District CA   Imperial Dam/All American Canal 
(Coachella Canal) 

Coachella Valley Water District CA   Points on Colorado River Mutually 
Agreed Upon 

Dickman, Grannis & Myrnivele CA 180e 30 acrese Point in Colorado River to be 
Established 

Glynn, Edward & Deborah CA   Point in Colorado River to be 
Established 

Hutcheson, John E CA   Point in Colorado River to be 
Established 

Imperial Irrigation District CA   Lower Colorado Water Supply 
Project 

Imperial Irrigation District CA 2,600,000e 424,145 acrese Imperial Dam/All-American Canal 
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Contractor State Diversion Amount (af)1 Consumptive Use Amount1 Diversion Location Description 

Lindeman, William & Hazel CA   Point in Colorado River to be 
Established 

Metropolitan Water District of Southern California CA   Havasu Reservoir 

Metropolitan Water District of Southern California CA   Colorado River Surplus Flow 
Diversion 

Metropolitan Water District of Southern California CA  662,000 af f Lake Havasu/Whitsett Pumping 
Plant 

Palo Verde Irrigation District CA 219,780e 33,604 acrese Palo Verde Diversion Dam 

Picacho Development Corporation & California 
State Park 

CA   Point In Colorado River to be 
Established 

San Bernardino Valley Municipal Water District CA   Colorado River near Havasu Landing 

Schroeder, Wilbur & Carol CA   Point in Colorado River to be 
Established 

Sherman, Margaret CA   Point In Colorado River to be 
Established 

Tijuana, Mexico CA   Lake Havasu/Whitsett Pumping 
Plant 

Wetmore, Kenneth & Joan CA   Point in Colorado River to be 
Established 

Wetmore, Mark & Judith CA   Point in Colorado River to be 
Established 

Williams, Jerry & Deloris CA 1e 0.6 afe Point in Colorado River to be 
Established 

Miscellaneous Present Perfected Rights—refer to the 1979 Supplemental Decree 

Atcheson, Topeka and Santa Fe Railroads Co. CA 1,260e 273 afe  

Beauchamp CA 1e 0.6 afe  

Cate CA 1e 0.6 afe  

Chagnon CA 120e 20 acres  

Clark CA 1e 0.6 afe  
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Contractor State Diversion Amount (af)1 Consumptive Use Amount1 Diversion Location Description 

Colorado River Sportsman's League CA 96e 16 acres  

Conger CA 1e 0.6 afe  

Cooper CA 60e 10 acres  

Corington CA 1e 0.6 afe  

Diehl CA 1e 0.6 afe  

Douglas CA 1e 0.6 afe  

Draper, G. CA 1e 0.6 afe  

Draper, J. CA 1e 0.6 afe  

Dudley CA 1e 0.6 afe  

Earle CA 1e 0.6 afe  

Estrada CA 1e 0.6 afe  

Faubion CA 1e 0.6 afe  

Ferguson, C. CA 1e 0.6 afe  

Ferguson, W. CA 1e 0.6 afe  

Friz CA 1e 0.6 afe  

Geiger CA 1e 0.6 afe  

Graham, J. CA 1e 0.6 afe  

Grahman CA 1e 0.6 afe  

Hadlock CA 1e 0.6 afe  

Keefe CA 1e 0.6 afe  

Lawrence CA 120e 20 acres  

Lawrence CA 1e 0.6 afe  

Martnez CA 1e 0.6 afe  

McDonough CA 1e 0.6 afe  

McGee CA 1e 0.6 afe  

Mendivil CA 120e 20 acres  
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Contractor State Diversion Amount (af)1 Consumptive Use Amount1 Diversion Location Description 

Milpitas CA 108e 18 acres  

Milpitas CA 69e 11.5 acres  

Morgan CA 150e 25 acres  

Randolph CA 1e 0.6 afe  

Reid CA 1e 0.6 afe  

Reynolds CA 36e 6 acres  

Salisbury CA 1e 0.6 afe  

Schneider CA 1e 0.6 afe  

Simons CA 60e 10 acres  

Stallard CA 1e 0.6 afe  

Stallard CA 1e 0.6 afe  

Stephenson CA 240e 40 acres  

Streeter CA 1e 0.6 afe  

Tolliver CA 1e 0.6 afe  

Vaulin CA 1e 0.6 afe  

Wavers CA 780e 130 acres  

Whittle CA 1e 0.6 afe  

Williams CA 1e 0.6 afe  

In decree accounting (1999) but not identified in the data obtained from the USBR or in the Decrees 

Cal, Ida CA   3 Wellsg 

Carney, Jerome D. CA    

City of Winterhaven CA   Wellg 

Dees, Alex CA    

Ed Wavers Farms CA    

Harp, P. (R. Harp) CA    

Harp, Robert CA    
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Contractor State Diversion Amount (af)1 Consumptive Use Amount1 Diversion Location Description 

Havasu Water Company CA   Wellg 

Horizon Farms CA    

Land, K. H. CA    

Lindeman, William H. & Hazel D. CA    

Living Earth Farm CA    

Lye, C. L. CA   Wellg 

MivCo Packing CA    

Pacific Gas and Electric CA    

Phillips, Dorothy L. CA    

Pichacho Development Corporation CA    

Power, O. L. CA    

Power, Pete CA    

Southern Cal Gas CA   Wellsg 

Valdez, Mike CA    

Williams, Jerry CA    

Wilson Farms CA    

Nevadah     

Basic Water Company NV 8,608   

Big Bend Water District NV 10,000   

Boulder City NV 5,876   

Boy Scouts NV 10   

Bureau of Reclamation NV 300   

Department of Fish and Game, Nevada Wildlife 
Department 

NV 25   

Henderson, City of NV 15,878   

Lakeview Company NV 0   
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Contractor State Diversion Amount (af)1 Consumptive Use Amount1 Diversion Location Description 

Las Vegas Valley Water District NV 15,407   

Pacific Coast Building Products (PABCO) NV 928   

Robert B. Griffith Water Project includes: 
United States Air Force (4,000 af) 
Boulder City (8,918 af) 
North Las Vegas (26,635 af) 
Henderson (27,021 af) 
Las Vegas Valley Water District (232,426 af) 
System Loss (9,000 af) 

NV 308,000   

Southern Nevada Water Authority NV 14,550 from Victor Valley 
and BALANCE of any 

unused entitlement 

  

Southern Nevada Water Authority  NV All of Nevada�s entitlement 
to surplus water when 

available 

  

Notes and Sources: 1 
af = acre-feet 2 
MVIDD = Mohave Valley Irrigation and Drainage District 3 
1 Consumptive use amount may be specified in either af or the amount required for the irrigation of a specified acreage. 4 
a The 15,000 af is subcontracted by Mohave County Water Authority to Lake Havasu City (6,000 af), Bullhead City (6,000 af), and Mohave Water 5 

Conservation District (3,000 af).  Mohave County Water Authority also has 3,500 af of 5th and/or 6th priority water subcontracted to Arizona-American  6 
(750 af), and MVIDD (600 af). 7 

b Cibola can use 300 af of its entitlement for municipal and industrial use. 8 
c The PPR’s that are within MVIDD are part of MVIDD’s Colorado River water entitlement under its Contract for 41,000 af. 9 
d MVIDD can use its entitlement of 41,000 af for either agriculture or municipal and industrial.  The 41,000 includes 5,940 af of Priority 1 water and 10 

35,060 of priority 4 water.  MVIDD’s amounts listed are based on crop census information provided by MVIDD. 11 
e No. 8, Orig.  State of Arizona, Plaintiff, v. State of California, et al.  On Joint Motion to Enter Supplemental Decree and Motions for Leave to Intervene.  12 

January 9, 1979. 13 
f Seven Party Agreement.  Requesting Apportionment of California’s Share of the Waters of the Colorado River Among the Applicants in the State.  14 

August 18, 1931. 15 
g 2000 Proposed Supplemental Decree.  State of Arizona Plaintiff v. State of California et al. No. 8 Orig. 16 

 h Major purveyors in the state of Nevada have a shared shortage agreement. 17 
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Summary of Land Cover Types by  2 

River Reach and Landowner 3 

Table H-1.  Land Cover Type Summary by Reach and Landowner (Acres) Page 1 of 5 4 
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Total 

1 Arizona Mohave Tribal 546 149 0 10 0 0 0 18 105 947 0 0 0 0 1,775 

   NPS 1,054 354 0 48 0 0 0 92 496 47,872 127 0 0 0 50,044 

   Not identified 0 0 0 0 0 0 0 0 0 7,468 1 0 0 0 7,469 

  Mohave Total  1,600 503 0 58 0 0 0 110 601 56,287 129 0 0 0 59,287 

 Arizona Total   1,600 503 0 58 0 0 0 110 601 56,287 129 0 0 0 59,287 

 Nevada Clark NPS 25 541 0 0 0 0 0 0 7 6,368 83 0 0 0 7,024 

   Private 3 132 0 0 0 0 0 0 1 11 0 0 0 0 148 

   Not identified 92 1,078 0 0 0 0 0 26 51 93,196 140 0 1 0 94,584 

  Clark Total  121 1,750 0 0 0 0 0 26 59 99,575 223 0 1 0 101,755 

 Nevada Total   121 1,750 0 0 0 0 0 26 59 99,575 223 0 1 0 101,755 

1 Total    1,721 2,253 0 58 0 0 0 136 660 155,862 352 0 1 0 161,043 

2 Arizona Mohave NPS 0 210 0 119 0 0 0 10 0 10,065 6 0 0 0 10,412 

   Private 0 165 4 116 28 0 0 3 0 2,551 0 0 0 0 2,866 

   Not identified 0 0 0 0 0 0 0 0 0 1,349 0 0 0 0 1,349 

  Mohave Total  0 375 4 236 28 0 0 13 0 13,965 6 0 0 0 14,627 

 Arizona Total   0 375 4 236 28 0 0 13 0 13,965 6 0 0 0 14,627 

 Nevada Clark NPS 1 211 0 76 0 0 0 6 0 1,456 7 0 0 0 1,757 

   Private 0 0 0 0 0 0 0 0 0 26 0 0 0 0 26 

   Not identified 0 252 0 48 3 0 0 4 0 11,900 18 0 0 0 12,226 

  Clark Total  1 463 0 124 4 0 0 10 0 13,382 24 0 1 0 14,008 
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    LCR MSCP Land Cover Types  
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 Nevada Total   1 463 0 124 4 0 0 10 0 13,382 24 0 1 0 14,008 

2 Total    1 838 4 359 32 0 0 22 0 27,347 31 0 1 0 28,635 

3 Arizona La Paz BLM 0 0 0 0 0 0 0 0 0 20 2 0 0 0 21 

   Private 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

   Reclamation 0 0 0 0 0 0 0 0 0 13 4 0 0 0 17 

   State park 0 0 0 0 0 0 0 0 0 141 0 0 0 0 141 

   USFWS 400 87 0 0 4 0 0 95 0 300 3 0 0 0 889 

  La Paz Total  400 87 0 0 4 0 0 95 0 474 8 0 0 0 1,068 

  Mohave BLM 31 109 0 99 14 2 0 14 73 280 134 0 137 115 1,008 

   Tribal 7 2,262 531 529 2,787 103 0 6 287 19 853 8,805 1,190 839 18,218 

   NPS 0 0 0 30 0 0 0 5 43 0 16 0 13 3 108 

   Private 57 2,964 44 721 568 68 0 82 551 51 1,879 5,255 3,822 2,593 18,655 

   Reclamation 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 

   State 0 36 37 106 0 0 0 6 7 0 118 0 5 33 349 

   State park 0 175 0 17 0 0 0 31 0 5,764 561 0 0 0 6,547 

   USFWS 945 5,828 0 246 343 87 0 3,212 3,281 1,964 510 222 0 86 16,725 

   Not identified 0 0 0 0 0 3 0 3 164 0 0 0 1 0 171 

  Mohave Total  1,041 11,375 612 1,748 3,713 262 0 3,358 4,405 8,077 4,071 14,283 5,168 3,669 61,782 

 Arizona Total   1,441 11,462 612 1,748 3,717 262 0 3,453 4,405 8,551 4,079 14,283 5,168 3,669 62,850 

 California San Bernardino BLM 8 187 0 75 29 21 0 14 97 1,556 140 1,637 29 312 4,106 

   Tribal 25 214 0 26 416 23 0 70 113 4,572 148 2,155 0 148 7,909 

   Private 41 917 4 292 498 131 0 30 368 57 668 534 931 1,277 5,750 

   State park 0 13 0 0 2 0 0 5 0 1,462 322 0 0 0 1,804 

   USFWS 13 232 0 73 20 2 0 637 192 1,776 55 0 0 0 3,001 

   Not identified 0 0 0 0 0 0 0 0 50 0 0 0 0 0 50 

  San Bernardino 
Total 

 88 1,563 4 467 965 177 0 756 821 9,423 1,333 4,326 961 1,737 22,620 

 California Total   88 1,563 4 467 965 177 0 756 821 9,423 1,333 4,326 961 1,737 22,620 

 Nevada Clark BLM 0 56 0 746 37 31 0 0 17 0 908 0 0 448 2,243 

   Tribal 0 182 9 230 213 5 0 3 88 0 1,008 550 0 703 2,991 

   NPS 0 0 0 0 0 0 0 0 6 0 0 0 0 0 6 

   Private 12 151 0 165 79 0 5 42 63 0 143 0 138 40 837 
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Total 

   State 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

   Not identified 0 228 1 107 46 22 14 102 361 0 203 0 123 34 1,241 

  Clark Total  12 617 10 1,247 376 58 19 148 536 0 2,261 550 260 1,225 7,318 

 Nevada Total   12 617 10 1,247 376 58 19 148 536 0 2,261 550 260 1,225 7,318 

3 Total    1,540 13,642 626 3,462 5,057 496 19 4,356 5,762 17,975 7,674 19,159 6,389 6,631 92,788 

4 Arizona La Paz BLM 39 275 9 9 39 16 10 6 166 95 65 302 59 11 1,101 

   Tribal 305 7,768 5,697 6,271 1,504 5,491 68 679 2,120 181 6,549 75,765 12,495 3,539 128,432 

   Private 17 1,096 122 872 269 76 1 27 507 253 585 3,511 1,005 643 8,984 

   State 50 1,341 232 970 29 44 0 4 164 29 142 1,042 216 302 4,566 

   State park 0 15 30 19 0 6 3 0 2 125 25  133 94 451 

   USFWS 102 3,061 14 1,027 35 10 0 427 561 0 69 1,362 167 185 7,021 

  La Paz Total  514 13,557 6,103 9,168 1,876 5,645 80 1,142 3,520 683 7,435 81,982 14,076 4,774 150,555 

 Arizona Total   514 13,557 6,103 9,168 1,876 5,645 80 1,142 3,520 683 7,435 81,982 14,076 4,774 150,555 

 California Imperial BLM 20 88 0 28 11 3 0 9 29 0 68 1,682 234 81 2,252 

   Private 76 974 4 212 138 38 0 92 416 0 499 6,839 1,124 414 10,828 

   State 0 0 0 0 0 0 0 0 3 0 0 0 0 0 3 

   USFWS 136 6,441 133 1,274 411 59 45 303 488 0 166 190 1 5 9,651 

  Imperial Total  231 7,502 138 1,514 560 100 45 404 937 0 733 8,710 1,359 501 22,733 

  Riverside BLM 46 361 0 104 248 36 92 33 437 0 573 5,848 786 118 8,683 

   Tribal 44 4,377 158 2,168 1,557 459 223 217 1,172 23 1,217 2,295 513 179 14,604 

   Private 46 365 0 37 162 56 38 98 434 29 1,449 70,768 15,116 279 88,878 

   State 0 0 0 0 0 0 0 0 23 0 0 0 0 0 24 

  Riverside Total  136 5,104 158 2,310 1,967 551 353 348 2,067 52 3,239 78,912 16,415 576 112,189 

  San Bernardino BLM 0 16 16 79 12 49 2 8 12 285 49 0 284 110 923 

   Tribal 8 690 4 200 231 179 93 179 377 145 188 0 411 157 2,864 

   Private 0 46 21 122 6 15 7 8 2 50 61 0 165 148 652 

   State 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

   State park 0 0 0 0 0 0 0 0 0 11 0 0 0 0 11 

  San Bernardino 
Total 

 8 752 41 401 249 244 103 196 392 491 299 0 860 414 4,450 

 California Total   375 13,358 337 4,226 2,776 894 501 948 3,396 543 4,271 87,622 18,634 1,491 139,372 

4 Total    889 26,915 6,440 13,394 4,653 6,539 582 2,090 6,916 1,226 11,706 169,604 32,710 6,265 289,927 
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Total 

5 Arizona La Paz BLM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

   Private 0 0 0 0 0 0 0 0 3 0 0 0 0 0 3 

   USFWS 177 1,617 140 368 449 21 0 619 1,323 0 100 0 0 0 4,815 

  La Paz Total  177 1,617 140 368 449 21 0 619 1,326 0 100 0 0 0 4,817 

  Yuma BLM 0 6 0 9 0 0 0 8 0 39 1 4 0 0 67 

   Private 54 190 2 38 3 2 0 745 153 340 35 0 0 0 1,564 

   State 7 203 0 36 9 3 0 124 3 185 39 0 0 0 609 

   USFWS 38 981 0 47 2 6 0 234 144 297 66 256 0 0 2,071 

  Yuma Total  100 1,380 2 131 13 11 0 1,111 300 862 141 260 0 0 4,311 

 Arizona Total   277 2,997 143 499 462 32 0 1,730 1,626 862 242 260 0 0 9,129 

 California Imperial BLM 81 260 7 69 22 0 0 926 86 757 36 0 0 0 2,245 

   Private 79 225 0 10 29 0 0 71 37 73 0 0 0 0 524 

   State 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 

   State park 34 403 6 78 0 15 0 314 106 0 66 0 0 0 1,021 

   USFWS 144 1,695 19 122 66 1 0 719 941 144 53 0 0 0 3,905 

  Imperial Total  338 2,582 32 279 117 16 0 2,031 1,170 975 155 0 0 0 7,695 

 California Total   338 2,582 32 279 117 16 0 2,031 1,170 975 155 0 0 0 7,695 

5 Total    616 5,579 175 778 579 48 0 3,761 2,796 1,836 397 260 0 0 16,824 

6 Arizona Yuma BLM 10 780 0 5 34 50 3 35 54 1 61 6 7 6 1,051 

   Tribal 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

   Private 662 1,268 1 17 175 82 96 220 295 78 476 18,451 4,967 378 27,164 

   State 79 125 0 3 0 13 0 7 13 3 86 857 235 0 1,418 

   State refuge 130 1,794 1 109 72 374 0 713 0 442 95 0 0 12 3,743 

   USFWS 13 267 0 2 66 1 4 50 2 12 3 65 0 12 497 

   Not identified 73 8 0 0 139 0 0 62 20 3 0 0 0 0 305 

  Yuma Total  967 4,241 2 135 487 520 103 1,087 384 539 720 19,379 5,208 408 34,180 

 Arizona Total   967 4,241 2 135 487 520 103 1,087 384 539 720 19,379 5,208 408 34,180 

 California Imperial BLM 164 1,358 3 83 134 345 11 168 305 12 1,027 2,317 1,022 1,117 8,067 

   Tribal 8 43 0 13 14 113 6 4 13 3 860 7,292 2,255 435 11,057 

   Private 44 285 0 2 107 39 44 106 109 41 401 6,756 1,468 166 9,570 

   State 0 3 0 0 0 0 0 2 3 0 0 135 21 2 165 
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   USFWS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

   Not identified 135 318 0 0 45 51 0 43 78 8 104 908 228 208 2,125 

  Imperial Total  351 2,007 3 99 299 548 61 324 507 63 2,393 17,407 4,994 1,928 30,984 

 California Total   351 2,007 3 99 299 548 61 324 507 63 2,393 17,407 4,994 1,928 30,984 

6 Total    1,318 6,248 5 234 786 1,068 164 1,411 891 603 3,113 36,786 10,201 2,336 65,164 

7 Arizona Yuma BLM 9 266 0 0 0 0 0 0 12 0 1 445 176 0 908 

   Tribal 90 305 0 0 0 0 0 3 2 0 1 883 399 0 1,683 

   Private 290 1,326 0 2 49 46 121 55 68 6 116 41,943 13,515 12 57,549 

   State 0  0 0 0 0 0 0 0 0 0 1,402 210 0 1,612 

   Not identified 287 902 0 0 0 2 0 72 58 3 12 32 7 0 1,374 

  Yuma Total  675 2,799 0 2 49 48 121 129 140 9 129 44,705 14,307 12 63,126 

 Arizona Total   675 2,799 0 2 49 48 121 129 140 9 129 44,705 14,307 12 63,126 

7 Total    675 2,799 0 2 49 48 121 129 140 9 129 44,705 14,307 12 63,126 

Grand Total    6,759 58,274 7,250 18,287 11,156 8,198 886 11,906 17,164 204,858 23,401 270,514 63,609 15,244 717,507 

Notes: Backwater land cover type is not mapped and is included in the marsh and river land cover types.  Land cover type areas in this table do not match exactly with areas in LCR MSCP HCP Table 3-8 because when the land ownership database was 1 
combined with the land cover type databases, small sliver polygons were created that could not be assigned to any land cover type.  Numbers do not add up exactly to totals because numbers were totaled, then rounded. 2 

Sources: 3 
1 Reaches 1 and 2 from Bureau of Reclamation (1997, supplemented in 2002) data only. 4 
2 Land ownership from State Gap Analysis Program (Nevada), Teale ownership dataset (California), and ALRIS (Arizona). 5 

BLM = Bureau of Land Management 6 
Tribal = Tribal ownership 7 
NPS = National Park Service 8 
Private = Private ownership 9 
Reclamation = Bureau of Reclamation 10 
State = Lands in State trusts 11 
State Park = State Departments of Parks and Recreation 12 
State Refuge = State wildlife refuges 13 
USFWS = U.S. Fish and Wildlife Service 14 
Not identified = Land ownership not identified in State GAP, Teale ownership dataset, or ALRIS; however, landowner could be any of the other landowner categories. 15 

3 Bureau of Reclamation (1997, supplemented in 2002). 16 
4 Lower Colorado River Accounting System Phreatophyte (2001b). 17 
5 Bureau of Indian Affairs (2001). 18 
6 Lower Colorado River Accounting System Irrigated Lands (2001a). 19 

 7 Undetermined riparian is not an LCR MSCP land cover type.  However, the riparian cover types described in the Lower Colorado River Accounting System phreatophyte database that cannot be crosswalked to the LCR MSCP cover types are classified as 20 
undetermined riparian. 21 
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Appendix I 1 

Status of LCR MSCP Covered Species 2 

I.1 Status of Species Covered by the LCR MSCP 3 

HCP and BA 4 

This section presents species-specific information that was used to: 5 

 define the existing extent of covered and evaluation species habitats in the LCR 6 
MSCP planning area described in Chapter 3 of the LCR MSCP HCP and Chapter 4 7 
of the LCR MSCP BA, 8 

 conduct the assessment of effects of covered activities and the LCR MSCP on species 9 
described in Chapter 4 of the LCR MSCP and Chapter 5 of the LCR MSCP BA, and  10 

 formulate the LCR MSCP Conservation Plan described in Chapter 5 of the LCR 11 
MSCP HCP. 12 

I.1.1 Threatened and Endangered Species 13 

I.1.1.1 Yuma Clapper Rail (Rallus longirostris 14 
yumanensis) 15 

Legal Status 16 

The Yuma clapper rail is listed as endangered under the Federal Endangered Species Act 17 
(ESA) and threatened under the California Endangered Species Act (CESA). 18 

Other Status 19 

The Yuma clapper rail is also: 20 

 a G5T3 (global rank) and an S3 (state rank) in the Arizona Heritage Data 21 
Management System, 22 

 a wildlife of special concern in Arizona, and 23 
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 a G5T3 (global rank) and an S1 (state rank) in the California Natural Diversity 1 
Database (CNDDB). 2 

Species Distribution 3 

The Yuma clapper rail, one of seven North American subspecies of clapper rails, occurs 4 
primarily along the lower Colorado River (LCR) in California, Arizona, and Mexico.  It 5 
is a fairly common summer resident from Topock south to Yuma in the United States and 6 
at the Colorado River Delta in Mexico.  There are also populations of this subspecies at 7 
the Salton Sea in California (Garrett and Dunn 1981) and along the Gila and Salt Rivers 8 
to Picacho Reservoir and Blue Point in central Arizona (Rosenberg et al. 1991).  In recent 9 
years, individual clapper rails have also been heard at Laughlin, the Virgin River, and Las 10 
Vegas Wash in southern Nevada (Nevada Department of Wildlife 1998; McKernan and 11 
Braden 2002). 12 

Habitat Requirements and Special Considerations 13 

In the United States, the Yuma clapper rail is associated primarily with freshwater 14 
marshes, with the highest densities of this subspecies occurring in mature stands of dense 15 
to moderately dense cattails and bulrushes.  In Mexico, the subspecies is associated with 16 
brackish marshes dominated by dense stands of saltcedar with an understory of iodine 17 
bush.  The main factors determining the suitability of these vegetation communities as 18 
habitat are the annual range in water depth and the presence of mats of marsh vegetation.  19 
Anderson and Ohmart (1985) found that home ranges of single or paired birds along the 20 
LCR encompassed up to 43 hectares (ha) (106 acres), with an average home range of 21 
7.5 ha (18.5 acres).  Home ranges were found to overlap extensively.  Eddleman (1989) 22 
found great seasonal variations in home ranges (for males, the largest was 24.0 ha ± 15.7 23 
SD, n = 6 in January and February and the smallest was 3.6 ha ± 2.8 SD, n = 9 during 24 
incubations) (for females, the largest was 21.0 ha ± 8.7 SD, n = 8 and the smallest was 25 
2.2 ha ± 18 SD, n = 4 during incubation).  The Yuma clapper rail begins nesting activities 26 
by February.  Young hatch in the first week of June and suffer high mortality from 27 
predators in their first month of life (Rosenberg et al. 1991).  Crayfish are the primary 28 
food source of this subspecies along the LCR and may be a limiting factor restricting rail 29 
occurrence (Ohmart and Tomlinson 1977; Eddleman 1989).  Other food items include 30 
small fish, isopods, insects, spiders, freshwater shrimp, clams, and seeds (California 31 
Department of Fish and Game 1991; Rosenberg et al. 1991; Eddleman and Conway 32 
1998).  Rosenberg et al. (1991) list several unique qualities of the Yuma clapper rail that 33 
may be pertinent to conservation planning efforts.  For example, relative to other 34 
subspecies, the Yuma clapper rail has an increased ability to colonize new habitats 35 
because of its partly migratory behavior and the prompt dispersal of juveniles following 36 
breeding.  In addition, it effectively uses food resources characteristic of freshwater 37 
marshes. 38 
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Regionally Significant Populations in the LCR MSCP  1 
Planning Area 2 

In the LCR MSCP planning area, Yuma clapper rail populations are considered 3 
regionally significant.  Population centers for this subspecies include Imperial Division, 4 
Imperial National Wildlife Refuge (NWR), Cibola NWR, Mittry Lake, West Pond, Bill 5 
Williams Delta, Topock Gorge, and Topock Marsh (U.S. Fish and Wildlife Service, no 6 
date).  Populations were recently found along the LCR at the Virgin River, at Walker and 7 
Draper Lakes, and north of the LCR MSCP planning area in the Grand Canyon 8 
(McKernan and Braden 2002). 9 

Population Status and Reasons for Decline 10 

During 1994, a complete survey of the LCR found 1,145 individuals during the breeding 11 
season.  During 2000, a survey for California black rail resulted in the detection of 412 12 
Yuma Clapper Rails along the lower reaches of the LCR (Conway et al. 2002).  Surveys 13 
conducted throughout the LCR MSCP planning area by the U.S. Fish and Wildlife 14 
Service (USFWS) have resulted in counts of 220 (2000), 191 (2001), 227 (2002) and 325 15 
(2003) (Fitzpatrick pers. comm.).  However, because these are not estimates of the 16 
population, these counts do not indicate a population trend per se.  In the late 1980s, it 17 
was estimated that an additional 450–970 clapper rails occurred outside of the LCR 18 
MSCP planning area in Mexico.  Prior to 1991, the overall population was considered to 19 
be stable/declining, which meant that some local populations were declining, significant 20 
threats had been identified, and adverse effects had been documented in recent years 21 
(California Department of Fish and Game 1991).  This assessment was made because of 22 
the loss of marshes along the LCR and because of land management practices in Imperial 23 
County.  Yuma clapper rail surveys were recently conducted at the Cienega de Santa 24 
Clara in Sonora, Mexico.  The Cienega is located just east of the mouth of the Colorado 25 
River, at the head of the Gulf of California.  These surveys produced a population 26 
estimate of 5,000 individuals with the use of a 60% response estimate to taped calls (Piest 27 
and Campoy 1998).  Approximately 3,000 individuals would have been estimated for the 28 
Cienega de Santa Clara without the use of the 60% response estimation. 29 

Current Threats to Species Survival 30 

The Yuma clapper rail is threatened by river management activities that are detrimental 31 
to marsh formation, such as dredging, channelization, bank stabilization, and other flood 32 
control measures.  Another serious threat is environmental contamination caused by 33 
selenium.  High selenium levels have been documented in some adult birds and eggs.  In 34 
addition, crayfish populations were also contaminated with selenium along the LCR.  35 
Selenium, which may cause metabolic problems and affect the reproductive success of 36 
clapper rails, appears to be coming from upstream coal-fired plants, mining, natural 37 
weathering, and agricultural runoff (Rosenberg et al. 1991).  Selenium is known to 38 
accumulate in backwater marshes (Martinez 1994; Rusk 1991).  Based on analyses of 39 
selenium in tissue samples from marsh birds and invertebrates, Rusk (1991) concluded 40 
that the risk for mortality of adult birds from selenium is low and assessed the risk for the 41 
development of genetic deformities in marsh birds that use backwaters as moderate to 42 
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high.  Other threats to the Yuma clapper rail include mosquito abatement activities, 1 
agricultural activities, development, and the displacement of native plant communities by 2 
exotic vegetation (California Department of Fish and Game 1991). 3 

The large population of Yuma clapper rails at the Cienega de Santa Clara is threatened by 4 
the loss of the source of water that maintains the wetlands.  The recent population 5 
estimate of approximately 5,000 individuals suggests that the majority of Yuma clapper 6 
rails found in North America inhabit this area.  The Cienega de Santa Clara population is 7 
supported by the Wellton-Mohawk MODE and Riito drain waters (Glenn et al. 1996).  8 
Since 1977, the main outlet drain extension (MODE) has carried 4.2–6.4 x109 cubic feet 9 
per year of mildly saline (i.e., 3 parts per thousand) groundwater from the Wellton-10 
Mohawk Irrigation District in Arizona for disposal in the eastern delta (Burnett et al. 11 
1993).  Future water management decisions may result in the diversion of the MODE 12 
drain waters away from the Cienega de Santa Clara.  Diversion of the MODE water 13 
would likely result in the elimination of dominant wetland vegetation and functions at the 14 
Cienega de Santa Clara (Burnett et al. 1993; Glenn et al. 1995, 1996; Zengel et al. 1995).  15 
A large-scale conversion of wetlands would have drastic impacts on the Yuma clapper 16 
rail population that inhabits the Cienega de Santa Clara. 17 

Management Needs 18 

The Yuma clapper rail recovery plan (U.S. Fish and Wildlife Service 1983) identifies a 19 
number of management activities necessary to reach recovery goals.  These activities 20 
include: 21 

 regional sampling at 5-year intervals in known, occupied areas and localized 22 
sampling on an annual basis; 23 

 studies to determine behavior and biological requirements of the species; 24 

 preservation and maintenance of breeding habitat in the United States; 25 

 identification, protection, and management of wintering habitat in the United States 26 
and Mexico; 27 

 public education programs; and 28 

 a data-sharing program with local ornithological societies. 29 

Existing Management Actions 30 

In accordance with RPM1, from the 1997 Biological Opinion (BO), for the Yuma clapper 31 
rail, Bureau of Reclamation (1998a) is ensuring that its operations and maintenance 32 
actions will result in no net loss of Yuma clapper rail habitat.  Toward this end, 33 
Reclamation has prepared Yuma clapper rail management plan for areas under its 34 
management (Bureau of Reclamation 1998b).  Reclamation has also ensured that all 35 
ground disturbing activities  (e.g., channel maintenance activities) avoid rail habitat and 36 
are not conducted near rail habitat during the nesting season.  Maintenance activities, 37 
however, are subject to limitations outlined in Reasonable and Prudent Alternatives 38 
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(RPAs) for the bonytail, razorback sucker, and southwestern willow flycatcher (U.S. Fish 1 
and Wildlife Service 1997). 2 

Arizona Partners in Flight (Latta et al. 1999) has designated the Yuma clapper rail as a 3 
priority species for marsh areas.  In addition, a wide variety of habitat-based management 4 
actions are ongoing throughout the LCR Basin.  Most of these actions are small-scale 5 
projects that focus on the restoration/enhancement of native riparian, riverine, and marsh 6 
areas.  Cumulatively, these actions have the potential to aid significantly in efforts to 7 
conserve the Yuma clapper rail. 8 

Recovery Goals 9 

The USFWS approved the Yuma clapper rail recovery plan in 1983.  The stated purpose 10 
of the recovery plan is to provide natural resource management agencies and 11 
conservation groups with background information on the Yuma clapper rail and indicate 12 
new or ongoing tasks needed to achieve eventual Federal and state delisting of the species 13 
(U.S. Fish and Wildlife Service 1983).  The primary objective of the recovery plan is as 14 
follows: 15 

Now that a breeding population of 700–1,000 individuals has been stable for 10 years, the 16 
Yuma clapper rail should be considered for reclassification to threatened status.  The 17 
Yuma clapper rail could be considered for delisting when (1) its breeding and wintering 18 
status in Mexico is clarified and evaluated; (2) surveys for the species and its habitat are 19 
established; (3) management plans are developed for important federal and state 20 
controlled breeding areas; and (4) written agreements are effected with agencies having 21 
control or responsibility over Yuma clapper rail habitat in the United States and Mexico 22 
to protect sufficient wintering and breeding habitat to support a population of 700–1,000 23 
breeding birds in the United States.  Consideration for delisting the Yuma clapper rail 24 
will be based on an assessment of the status of the U.S. and Mexican populations.  (U.S. 25 
Fish and Wildlife Service 1983.) 26 

I.1.1.2 Southwestern Willow Flycatcher (Empidonax 27 
traillii extimus) 28 

Legal Status 29 

The southwestern willow flycatcher is listed as endangered under the ESA and CESA.  30 
On October 12, 2004, the USFWS proposed critical habitat for the southwestern willow 31 
flycatcher (69 Fed Reg. 60706).  Distinct reaches within the planning area include:  1) 32 
Reach 1:  lower Grand Canyon from Separation Canyon to Pierce Ferry, including a 33 
small portion of upper Lake Mead, a small portion of the Virgin River Delta, and a small 34 
portion of the Muddy River Delta as it enters Lake Mead; 2) Reach 3 and 4:  Davis Dam 35 
to Parker Dam including Lake Havasu and Topock Marsh, a portion of the Bill Williams 36 
River as it enters Lake Havasu, and Parker Dam to upper end of the Colorado River 37 
Indian Tribe reservation; and 3) entire length of Reach 5 and a portion of Reach 6 38 
extending to a point 3.5 miles north of the Gila/Colorado River confluence. 39 
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Other Status 1 

The southwestern willow flycatcher is also: 2 

 a G5T2 (global rank) and an S1 (state rank) in the Arizona Heritage Data 3 
Management System, 4 

 a wildlife species of special concern in Arizona, 5 

 a G5T2 (global rank) and an S1 (state rank) in the CNDDB, and 6 

 a G5T2 (global rank) and an S1 (state rank) in the Nevada Natural Heritage Program. 7 

Species Distribution 8 

The southwestern willow flycatcher is recognized as one of five subspecies of the willow 9 
flycatcher.  Southwestern willow flycatchers are neotropical migrants that were once 10 
widespread and locally common throughout riparian areas of the arid Southwest.  Their 11 
historical breeding distribution included southern California, southern Nevada, southern 12 
Utah, Arizona, New Mexico, and western Texas (Hubbard 1987; Unitt 1987; Browning 13 
1993).  Since the 1800s, the willow flycatcher has experienced extensive population 14 
reductions throughout its range (U.S. Fish and Wildlife Service 1995a; Arizona Game 15 
and Fish Department 1997a).  The total U.S. population of southwestern willow 16 
flycatchers has been reduced to 900–1,100 breeding pairs (U.S. Fish and Wildlife Service 17 
2002b).  Most breeding groups support fewer than five pairs, and the distribution of 18 
breeding groups is often highly fragmented (U.S. Fish and Wildlife Service 2002b).  19 
Historically, the southwestern willow flycatcher was probably an uncommon and 20 
widespread summer resident along the LCR (McKernan and Braden 2002).  This riparian 21 
corridor probably served as an important conduit for both demographic and genetic 22 
exchange between other populations in the southwest (Paxton et al. 1997). 23 

Habitat Requirements and Special Considerations 24 

Throughout its range, the southwestern willow flycatcher is a riparian obligate, 25 
insectivore that breeds in summer along rivers, streams, and other wetlands where dense 26 
willow, cottonwood, saltcedar, or other similarly structured riparian vegetation occurs 27 
(U.S. Fish and Wildlife Service 2002b, 1995a; Arizona Game and Fish Department 28 
1997a).  Along the LCR, southwestern willow flycatchers begin nesting in May and 29 
continue through July (McKernan and Braden 2001).  They nest in riparian vegetation 30 
characterized by low, dense shrubs, such as native willows and nonnative saltcedar, 31 
usually with a sparse to dense overstory of Fremont cottonwoods or Goodding’s willows; 32 
water or moist soil is usually present beneath the canopy (McKernan and Braden 2001).  33 
Along the LCR, saltcedar is a minor to major component in all occupied southwestern 34 
willow flycatcher habitat areas except for the Virgin Delta and Lake Mead Delta 35 
(McKernan and Braden 1998, 1999, 2001).   36 

Nesting habitat for the southwestern willow flycatcher typically has extensive canopy 37 
coverage and is structurally homogenous (U.S. Fish and Wildlife Service 1995a).  38 
Occupied habitat is generally associated with standing or slow-moving surface water or 39 
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saturated soils and is dominated by shrubs and trees 10–30 feet tall that provide dense 1 
low and midstory vegetation, with small twigs and branches for nesting.  Apparently, 2 
plant structure and the presence of surface water or saturated soils may be more important 3 
than plant species composition in defining suitable flycatcher habitat (U.S. Fish and 4 
Wildlife Service 1995a). 5 

Occupied patch size and shape can vary substantially between occupied southwestern 6 
willow flycatcher nesting sites.  Sogge et al. (1997) surveyed saltcedar-dominated 7 
riparian vegetation at breeding sites in the Grand Canyon that ranged from 0.6 to 0.9 ha 8 
(1.48–2.22 acres), but the flycatchers were reported to use only portions of the vegetation 9 
patches.  This survey reported a mean territory size of 0.16 ha (0.40 acre) (N = 8 males, 10 
SD = 0.15), with a range of 0.06–0.5 ha (0.15–1.24 acres).  This subspecies also nests in 11 
forest tracts larger than 100 ha (247 acres) at Roosevelt Lake (Spencer et al. 1996; 12 
Paradzick et al. 2000) and Lake Mead (McKernan 1997).  Although a large majority of 13 
occupied sites are in smaller tracts, this subspecies generally avoids nesting in narrow, 14 
linear corridors with only a few scattered trees (U.S. Fish and Wildlife Service 2002b). 15 

Nesting success rates for the southwestern willow flycatcher appear to be affected by 16 
habitat fragmentation, resulting in increased rates of predation and high levels of brood 17 
parasitism by the brown-headed cowbird (U.S. Fish and Wildlife Service 1995a, 2002b; 18 
Arizona Game and Fish Department 1997a).  Brown-headed cowbirds usually parasitize 19 
songbird nests that are situated near forest edges (Rothstein et al. 1984; Gates and Evans 20 
1998).  Thus, southwestern willow flycatcher nests in narrow or fragmented riparian 21 
corridors tend to be more susceptible to parasitism by cowbirds than those near clearings 22 
and low-water swales in larger riparian stands (e.g., greater than 2.5 acres).  Cowbirds are 23 
common or abundant in many areas along the LCR, and they represent a persistent factor 24 
that reduces southwestern willow flycatcher nesting success throughout the region 25 
(McKernan and Braden 2002; Gallagher et al. 2001).   26 

Regionally Significant Populations in the LCR MSCP  27 
Planning Area 28 

Until recent surveys discovered breeding flycatchers at Topock Marsh, the southwestern 29 
willow flycatcher was thought to have been extirpated as a breeding species along the 30 
lower reaches of the Colorado River (McKernan 1997; Rosenberg et al. 1991; Hunter et 31 
al. 1987; U.S. Fish and Wildlife Service 1995a).  Through surveys completed every year 32 
since 1996, several occupied habitats have been located along the Virgin River, At 33 
Pahranagat National Wildlife Refuge, along the Lower Grand Canyon into the delta with 34 
Lake Mead, at Topock Marsh, and in isolated areas along the lower Colorado 35 
River.Nesting southwestern willow flycatchers now occur only in five regionally 36 
significant populations (i.e., greater than five nests in any year since 1996) along the 37 
LCR:  Mesquite West, Mormon Mesa (north), Nevada, Pahranagat National Wildlife 38 
Refuge, Nevada, Virgin River Oasis and Delta area, Nevada, and Topock Marsh, 39 
Arizona.  In the upper reaches of the LCR MSCP planning area, small, localized 40 
populations of breeding flycatchers have been located at the upper Lake Mead Delta 41 
(habitat inundated after 1997), the Virgin River Delta, and outside, but adjacent to the 42 
LCR MSCP planning area at Bill Williams River NWR, and the Grand Canyon National 43 
Park (Arizona Game and Fish Department 1997a; Sogge et al. 1997).  Other sites where 44 
flycatchers were detected but not confirmed breeding in 1996, 1997, 1999, 2001, or 2002 45 
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include North Lake Havasu, Headgate Rock Dam, Hall Island, Big Hole, Ehrenberg, 1 
Cibola Lake, Walker Lake, Draper Lake, Adobe Lake, Taylor Lake, Picacho State 2 
Recreation Area, Ferguson Lake, Imperial NWR, Mittry Lake, Laguna Dam vicinity, 3 
Gila/Colorado River confluence, Gadsden, Gadsden Bend, and Hunter’s Hole (McKernan 4 
1997; McKernan and Braden 2002).   5 

Population Status and Reason for Decline 6 

Based on recent censuses and population estimates throughout the range of the 7 
southwestern willow flycatcher, the USFWS (2001) estimated the total number of 8 
remaining flycatchers at approximately 900–1,100 pairs.  In most populations that have 9 
been monitored since that time, threats remain and declines are continuing (U.S. Fish and 10 
Wildlife Service 1995a).  The primary factors responsible for the decline of the 11 
southwestern willow flycatcher are the loss and degradation of native riparian vegetation, 12 
particularly cottonwood-willow associations (U.S. Fish and Wildlife Service 1995a; 13 
Arizona Game and Fish Department 1997a).  Related factors contributing to the decline 14 
of this species include brood parasitism by brown-headed cowbirds (especially in small, 15 
fragmented riparian stands), increased nest predation on eggs and nestlings (e.g., 16 
common kingsnake, gopher snake), saltcedar invasion, urban and agricultural 17 
development, livestock grazing, water diversion and impoundment, channelization, off-18 
road vehicle use and recreation, floods, pesticides, forest practices, and possible gene 19 
pool limitations (U.S. Fish and Wildlife Service 1995a, 2002b; Arizona Game and Fish 20 
Department 1997a). 21 

Reclamation through contracts has surveyed for presence/absence of the southwestern 22 
willow flycatcher every year since 1996.  Approximately 95 sites were surveyed in 2003 23 
for presence absence all along the LCR and extensive life history studies were conducted 24 
regionally at four major sites including Pahranagat National Wildlife Refuge, Nevada, 25 
Mesquite West, Nevada, Mormon Mesa, Nevada, and at Topock Marsh, Arizona.  In 26 
2003 approximately 244 migrant willow flycatchers (all subspecies of Empidonax trailii) 27 
were detected between Parker Dam and the SIB.  Approximately 41 pairs of birds and 50 28 
nests were located at all life history sites in 2003.  Nest success was approximately 54% 29 
(SWCA 2003).  30 

Contrary to other southwestern willow flycatcher populations that are declining in the 31 
southwest, those along the LCR are steady and may be increasing.  A compilation of 32 
survey results from 1996–2001 indicates a slight increase in both native (lambda = 1.08) 33 
and saltcedar vegetation types (lambda = 1.12) (McKernan and Braden 2002).  These 34 
estimations of the rates of population change are preliminary but suggest that neither 35 
vegetation type is a population sink and that population along the LCR is at least stable if 36 
not increasing (McKernan and Braden 2002). 37 

Current Threats to Species Survival 38 

Throughout its breeding range, the southwestern willow flycatcher is threatened primarily 39 
by habitat loss and degradation associated with urban and agricultural development, fire, 40 
water diversion and impoundment, channelization, livestock grazing, off-road vehicle and 41 
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other recreational uses, and hydrological changes resulting from these and other land 1 
uses.  High rates of cowbird parasitism are also considered to be a major threat to the 2 
flycatcher.  In addition, like many other neotropical migratory birds, the southwestern 3 
willow flycatcher may be threatened by the loss and alteration of habitat on its migratory 4 
route and wintering grounds (U.S. Fish and Wildlife Service 1995a, 2002b).  5 
Observations of physical deformities, including crossed bills and missing eyes, in 6 
conjunction with the discovery of high levels of several toxic chemicals (e.g., lead, 7 
arsenic, selenium) in or near breeding sites in Arizona, New Mexico, and Colorado, 8 
suggest that environmental contamination may also be threatening this species (Paxton et 9 
al. 1997).  No deformities of this type have been seen along the LCR.  10 

Management Needs 11 

The most urgent management needs for the southwestern willow flycatcher are 12 
development of public and private partnerships focused on the protection of existing 13 
cottonwood-willow vegetation, initiation of large-scale cottonwood-willow revegetation 14 
efforts, and the continuation of willow flycatcher research and survey/monitoring 15 
programs.  McKernan and Braden (2002) identified specific needs for research, including 16 
intensifying efforts to document survival in order to improve the precision and accuracy 17 
of the calculated lambda values, and conduct studies to determine the effects of predators 18 
on flycatcher nest success.  Additional research needs include use of colorimetry to 19 
further identify subspecies during migration and determine if species on the lower part of 20 
LCR are truly migratory versus resident birds, continued winter habitat studies to 21 
determine migration patterns and habitat use on wintering grounds, and cowbird 22 
parasitism studies to determine effectiveness of trapping.  23 

In addition, the following general management recommendations have been provided for 24 
southwestern willow flycatchers in the Final Recovery Plan (U.S. Fish and Wildlife 25 
Service 2002b):  (1) research, monitor, and survey project to evaluate the success of 26 
measures designed to minimize or reduce project-related impacts; (2) control cowbird 27 
populations at sites where at least 20–30% of flycatcher nests have been parasitized for 2 28 
or more successive years; (3) attempt to prevent loss of flycatcher habitat; (4) if 29 
flycatcher habitat is to be lost or degraded, determine the amount of compensation habitat 30 
necessary to approach no net loss of project-specific habitat; (5) offset habitat loss or 31 
degradation from agency actions with permanently protected habitat and adequate funds 32 
for management of permanent flycatcher protection; (6) do not use Federal lands that 33 
qualify for flycatcher protection to offset habitat loss or degradation on other Federal 34 
lands; and (7) identify lands for flycatcher protection using existing documents that 35 
evaluated the following rangewide conservation priorities: a) occupied, unprotected 36 
habitat; b) unoccupied, suitable habitat that is currently unprotected; and c) unprotected, 37 
potential habitat (U.S. Fish and Wildlife Service 2002b). 38 

Existing Management Actions 39 

A number of management actions are proposed or ongoing for the southwestern willow 40 
flycatcher.  For example, the Arizona Game and Fish Department (AGFD) and 41 
Reclamation are currently supporting the Colorado Plateau Field Station’s southwestern 42 
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willow flycatcher research program, an ongoing banding/demography study and 1 
molecular genetic analysis of the southwestern willow flycatcher at selected breeding 2 
sites in Arizona.  The information gained in this study will make it possible to model the 3 
population dynamics of the species, providing an important tool for regional and site-4 
specific conservation and management of the southwestern willow flycatcher (Paxton et 5 
al. 1997).  Reclamation is also implementing management actions for the flycatcher in 6 
response to several RPAs and Reasonable and Prudent Measures (RPMs) included in the 7 
Biological Conference Opinion on LCR Operations and Maintenance (Bureau of 8 
Reclamation 1998a) and other ongoing conservation actions.  Reclamation management 9 
actions include: 10 

 providing habitat protection (including fire management) (RPM 1, RPA 5, RPA 7; 11 
RPA 5 has been completed and implementation of RPA 7 is ongoing through 2005); 12 

 surveying and monitoring flycatcher habitat along the LCR (RPM 2); 13 

 acquiring flycatcher habitat (RPA 5, RPA 11; RPA 5 has been completed and 14 
implementation of RPA 11 is ongoing through 2005); 15 

 reviewing and evaluating existing USFWS riparian restoration programs along the 16 
LCR to determine how these programs may be modified to maximize conservation 17 
for the flycatcher (RPA 6 has been completed); 18 

 providing protective management for existing flycatcher breeding groups and suitable 19 
habitat along the LCR, including a cowbird trapping program, fencing, continued 20 
surveys, monitoring efforts, documentation of threats to the species, and fire 21 
protection (implementation of RPA 7 is ongoing through 2005); 22 

 providing funding for surveys (five years), monitoring, and research on the flycatcher 23 
(implementation of RPA 8 is ongoing through 2005); 24 

 identifying the extent of historical flycatcher habitat along the LCR and initiating 25 
projects to compensate for the loss of historical habitat, and participating in long-term 26 
habitat compensation efforts with the LCR MSCP (implementation of RPA 11 is 27 
ongoing through 2005); 28 

 participating in the LCR MSCP process (implementation of RPA 12 is ongoing 29 
through 2005); 30 

 providing the USFWS with an account of the discretionary action flexibility available 31 
to the Reclamation under existing legal and contractual obligations and identifying 32 
opportunities to increase that discretionary action flexibility in cooperation with other 33 
parties (RPA 13 has been completed); 34 

 developing a long-term, large scale, ecological restoration program for the LCR 35 
based on available information and studies conducted to support the program 36 
(implementation of RPA 14 is ongoing through 2005; a report on restoration 37 
opportunities has been provided to the USFWS, and Reclamation will continue to 38 
monitor the restoration demonstration areas through 2005) (U.S. Fish and Wildlife 39 
Service 1997, 2002a); 40 

 a study has been initiated to determine the efficacy of cowbird trapping for willow 41 
flycatcher conservation (O&M BA/BO, 2002); and 42 
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 monitoring of 372 acres of existing occupied Southwestern willow flycatcher and 1 
restoration and maintenance of an addition 372 acres (ISC BA/BO, 2001). 2 

The southwestern willow flycatcher is also a covered species under the Clark County 3 
Multi-Species Habitat Conservation Plan (MSHCP) (Regional Environmental 4 
Consultants 1998).  Existing and proposed conservation actions include general and 5 
ecosystem-level actions for desert riparian vegetation, including habitat protection, 6 
monitoring, restoration and enhancement, and acquisition from willing sellers.  The 7 
Bureau of Land Management (BLM) has responsibility for the following conservation 8 
measures, as identified in the Clark County MSHCP (Regional Environmental 9 
Consultants 1998):  cooperate with the Nevada Department of Wildlife (NDOW) and 10 
Clark County Implementation and Monitoring (I&M) Committee to implement surveys to 11 
determine the distribution, abundance, and potential threats to the southwestern willow 12 
flycatcher and other riparian-dependent species. 13 

The Resource Management Plan for the Lake Mead National Recreation Area (NRA) 14 
(National Park Service 1994) recommends conducting surveys of suitable habitat to 15 
document the presence or absence of flycatchers at Lake Mead.  These National Park 16 
Service (NPS) surveys will be coordinated with similar efforts in the Grand Canyon, at 17 
Glen Canyon, and elsewhere in the subspecies’ range.  Arizona Partners in Flight (Latta 18 
et al. 1999) and California Partners in Flight (Riparian Habitat Joint Venture 2000) 19 
conservation plans have designated the southwestern willow flycatcher as a priority 20 
species for riparian vegetation.  In addition to the specific management actions listed 21 
above, a wide variety of habitat-based management actions are ongoing throughout the 22 
LCR basin.  Most of these actions are small-scale projects that focus on the 23 
restoration/enhancement of native riparian, riverine, and marsh areas.  Cumulatively, 24 
these actions have the potential to aid significantly in efforts to conserve the southwestern 25 
willow flycatcher. 26 

Recovery Goals 27 

The primary recovery goal for the southwestern willow flycatcher is delisting through 28 
recovery (U.S. Fish and Wildlife Service 2002b).  Delisting may be considered when 29 
criteria from either of the following two sets are met.  These criteria will be reevaluated 30 
at five-year intervals and modified if warranted by new scientific information. 31 

Criteria Set A 32 
The objectives include:  33 

 each management unit (Middle Colorado, Virgin, Hoover-Parker and Parker-34 
Southerly International Boundary [SIB]) within the Lower Colorado Recovery Unit 35 
must meet and hold 80% of its minimum population targets (25, 100, 50, 150 36 
respectively); 37 

 the Lower Colorado Recovery Unit must meet its recovery goal of a minimum of 38 
525 territories; and 39 

 the rangewide goal must be met with a minimum overall population size of at least 40 
1,950 territories (3,900 adults), geographically distributed to form metapopulations 41 
that safeguard against extinction that must be maintained over a five-year period. 42 
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Criteria Set B 1 
The objectives include: 2 

 each management unit must meet and hold at least 50% of its minimum population 3 
target; 4 

 the Lower Colorado Recovery Unit must meet and hold at least 75% of its population 5 
goal; 6 

 the rangewide goal must be met with a minimum overall population size of at least 7 
1,500 territories (~3,000 adults) geographically distributed to form metapopulations 8 
that safeguard against extinction that must be maintained over a five-year period; 9 

 these habitats supporting flycatchers must be provided sufficient protection over time 10 
through the development and implementation of conservation management 11 
agreements; 12 

 these management agreements must minimize major stressors to the flycatcher and its 13 
habitat, ensure that natural ecological and anthropogenic processes develop and 14 
maintain suitable habitat, and the amount of suitable habitat available within each 15 
Management Unit is at least double the amount required to support their minimum 16 
population targets; and  17 

 the USFWS must be satisfied that those agreements provide adequate protection 18 
and/or enhancement of habitat. 19 

I.1.1.3 Desert Tortoise (Gopherus agassizii) 20 

Legal Status 21 

The Mojave population of desert tortoise is listed as threatened under the ESA and CESA 22 
and critical habitat has been designated.  It is also Nevada State Threatened.  The 23 
Sonoran population is a Federal species of concern. 24 

Other Status 25 

The Mojave population of desert tortoise is also: 26 

 a G4T4 (global rank) and an S2 (state rank) in the Arizona Heritage Data 27 
Management System, 28 

 a wildlife species of concern in Arizona, and 29 

 a G4T4 (global rank) and an S2 (state rank) in the CNDDB. 30 

The Sonoran population of desert tortoise also: 31 

 a G4T4 (global rank) and an S4 (state rank) in the Arizona Heritage Data 32 
Management System. 33 
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Species Distribution 1 

The range of the desert tortoise includes the Mojave, Sonoran, and eastern Colorado 2 
Deserts in Arizona, California, Nevada, southwestern Utah, and northern Sinaloa, 3 
Mexico.  In the LCR MSCP planning area, the species occurs in northwestern Arizona, 4 
California, and Nevada.  The Mojave population of desert tortoise, which is Federally 5 
threatened, includes individuals north and west of the Colorado River. 6 

Habitat Requirements and Special Considerations 7 

The desert tortoise occurs on arid lands, typically in association with creosote bush scrub.  8 
Preferred habitat includes scattered shrubs and a sufficient herbaceous understory layer to 9 
provide food and water needs.  The desert tortoise occurs most often on flats and bajadas 10 
characterized by sandy to sandy-gravelly soils, but it also occurs on slopes and in rocky 11 
soils.  Tortoises can construct burrows on flats or burrow into hillsides, the sides of 12 
gullies, or other steep surfaces.  Limiting factors appear to be soil in which it can build 13 
and maintain burrows and a sufficient food source (U.S. Fish and Wildlife Service 14 
1994a). 15 

Regionally Significant Populations in the LCR MSCP  16 
Planning Area 17 

Desert tortoise populations occur throughout many of the upland vegetation communities 18 
that are adjacent to the LCR MSCP planning area.  On the northern and western borders 19 
of the LCR MSCP planning area, critical habitat was designated for this species and has 20 
been included in the species recovery plan as the Northeastern Mojave and Eastern 21 
Mojave Recovery Units.  Critical habitat designations were based, in part, on population 22 
density, connectivity to other populations, and/or geographical separation (U.S. Fish and 23 
Wildlife Service 1994a). 24 

Population Status and Reasons for Decline 25 

Population trends of breeding adults have varied regionally in the last 10 years.  West of 26 
the Colorado River, in the eastern Colorado Desert, declines in density of as much as  27 
30–60% have been observed in permanent study plots.  Declines have been mainly 28 
attributed to habitat destruction, fragmentation, and alteration by human activities.  29 
Increased predation and disease have also been identified as factors in the species’ 30 
decline (U.S. Fish and Wildlife Service 1994a). 31 

Current Threats to Species Survival 32 

Habitat has been lost to urbanization, mining, agricultural development, livestock 33 
grazing, and road building.  Tortoises are also directly killed by off-highway vehicle 34 
activity, highway traffic (U.S. Fish and Wildlife Service 1994a), or predation by domestic 35 
animals.  Placement of power lines and other structures used as hunting perches, as well 36 
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as subsidized food supplies from landfills and urban development, may benefit native 1 
predators, such as ravens and coyotes, and result in increased tortoise predation in some 2 
areas (Causey and Cude 1978; U.S. Fish and Wildlife Service 1994a).  An upper 3 
respiratory tract disease (URDS) has been a major cause of mortality in some 4 
populations, especially in the western Mojave Desert (U.S. Fish and Wildlife Service 5 
1994a).  The spread of URDS has been linked to the movement and release of infected 6 
wild or captive desert tortoises (Jacobson et al. 1994). 7 

Management Needs 8 

The recovery plan for the Mojave population of desert tortoise lists a number of specific 9 
management needs to ensure recovery of this species (U.S. Fish and Wildlife Service 10 
1994a).  These include: 11 

 development and implementation of a recovery unit management plan, including 12 
establishment of one large Desert Wildlife Management Area (DWMA) or a series of 13 
smaller, interconnected DWMAs that, in total, cover an equivalent area; 14 

 public education regarding the status of desert tortoise and its regulation within the 15 
DWMAs; and 16 

 research activities necessary to monitor and guide the recovery effort for this species. 17 

Existing Management Actions 18 

The Arizona Interagency Desert Tortoise Team is addressing the conservation needs of 19 
the Sonoran population by developing a comprehensive management plan for populations 20 
within Arizona.  The plan is expected to take into account management factors such as 21 
collecting pressure from the pet trade, poaching, habitat destruction, and population 22 
fragmentation (Arizona Game and Fish Department 1997b). 23 

The Mojave population of desert tortoise is a covered species under the Clark County 24 
MSHCP (Regional Environmental Consultants 1998).  Under the MSHCP, the BLM has 25 
responsibility for the following general and ecosystem-level conservation measures: 26 

 limiting motorized vehicles in Wilderness Study Areas to existing roads and trails as 27 
listed in inventory maps, or as otherwise authorized, and closing unauthorized roads 28 
in Wilderness Study Areas; 29 

 requiring the use of a resource advisor for all fires within important habitats for 30 
covered and evaluation species; and 31 

 providing adequate law enforcement presence to ensure that management actions and 32 
restrictions are implemented for the conservation of Clark County MSHCP covered 33 
species. 34 

NPS has responsibility for the following general and ecosystem-level conservation 35 
measures as identified in the Clark County MSHCP (Regional Environmental 36 
Consultants 1998): 37 
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 managing burro populations under the burro management plan to ensure resources 1 
are protected consistent with NPS policies; 2 

 ensuring long-term implementation of existing management policies and actions 3 
benefiting Clark County MSHCP covered species through amendment of the Lake 4 
Mead NRA General Management Plan; 5 

 including Clark County MSHCP covered species as sensitive species in evaluations 6 
of road construction or maintenance activities on Federal lands; 7 

 prohibiting commercial off-highway vehicle tours and events in intensively managed 8 
areas and less intensively managed areas; and 9 

 conducting NEPA review and analysis prior to the development of areas for intense 10 
recreational activity. 11 

The USFWS has responsibility for the following general and ecosystem-level 12 
conservation measures as identified in the Clark County MSHCP (Regional 13 
Environmental Consultants 1998): 14 

 prohibiting horses, burros, and livestock grazing on the Desert National Wildlife 15 
Range (DNWR); 16 

 prohibiting highway and road construction on the DNWR; 17 

 conducting biological surveys prior to road maintenance and retrofit activities in the 18 
DNWR; and 19 

 ensuring that adequate law enforcement and ranger patrolling is implemented in the 20 
DNWR. 21 

It should be noted that none of the measures above are specific to the desert tortoise, so 22 
they may or may not result indirect or direct benefits to the species. 23 

The Resource Management Plan for the Lake Mead NRA (National Park Service 1994) 24 
recommends that surveys be conducted to identify known and potential desert tortoise 25 
habitat and to determine the distribution and density of desert tortoises in the recreation 26 
area.  Field surveys would provide basic inventory and biological information that are 27 
required for adequate protection under the ESA.  Preliminary surveys would provide 28 
information on management needs and would guide additional research efforts.  29 
Additional NPS programs at Lake Mead NRA that would benefit desert tortoises include 30 
the augmentation of mitigation funding for desert tortoise management and research and 31 
the implementation of a relocation study (National Park Service 1994). 32 

Recovery Goals 33 

The primary recovery goal for the Mojave population of desert tortoise is delisting 34 
through recovery (U.S. Fish and Wildlife Service 1994a).  Delisting of a recovery unit 35 
population may be considered when the following criteria are met: 36 
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 the population within a recovery unit must exhibit a statistically significant upward 1 
trend or remain stationary for at least 25 years (one desert tortoise generation), as 2 
determined by a scientifically credible monitoring plan; 3 

 enough habitat must be protected within a recovery unit, or the habitat and desert 4 
tortoise populations must be managed intensively enough to insure long-term 5 
viability; 6 

 provisions must be made for population management within each recovery unit so 7 
that discrete population growth rates (lambdas) are maintained at or above 1.0; 8 

 regulatory mechanisms or land management commitments must be implemented that 9 
provide for long-term protection of desert tortoises and their habitat; and 10 

 the population in the recovery unit is unlikely to need protection under the ESA in the 11 
foreseeable future. 12 

I.1.1.4 Bonytail (Gila elegans) 13 

Legal Status 14 

Bonytail is listed as endangered under the ESA and CESA and is Nevada State 15 
Endangered.  Critical habitat has been designated within the LCR MSCP planning area, 16 
including Hoover Dam to Davis Dam (including Lake Mohave) and the northern 17 
boundary of the Havasu NWR to Parker Dam (including Lake Havasu). 18 

Other Status 19 

Bonytail is also: 20 

 a G1 (global rank) and an S1 (state rank) in the in the Arizona Natural Heritage 21 
Program Database, 22 

 a wildlife species of concern in Arizona, 23 

 a G1 (global rank) and an S1 (state rank) in the CNDDB, and 24 

 a G1 (global rank) and an S1 (state rank) in the Nevada Natural Heritage Program. 25 

Species Distribution and Regionally Significant Populations in 26 
the LCR MSCP Planning Area 27 

The bonytail is similar in appearance to other members of the Gila complex that occur in 28 
the Colorado River Basin.  Positive identification in the field is difficult, and some 29 
information regarding historical distribution may be inaccurate (U.S. Fish and Wildlife 30 
Service 1997).  Historically, the bonytail is thought to have occurred in most of the 31 
Colorado River Basin from Wyoming to the Gulf of California.  Included in this 32 
historical range are the mainstem Colorado River, Upper Basin tributaries (i.e., Yampa, 33 
Gunnison, San Juan, and Green Rivers), and Lower Basin tributaries (i.e., Salt, Gila, and 34 
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Verde Rivers).  Only 40 bonytail have been captured in the Upper Basin since 1975, and 1 
most were captured from the Green River in Utah and the Yampa River in Colorado 2 
(Tyus and Karp 1991). 3 

The bonytail has been extirpated from almost all riverine areas of the LCR and its Lower 4 
Basin tributaries.  Currently, remaining wild adult assemblages of the bonytail in the 5 
LCR MSCP planning area are known to exist in Lake Mohave, and there are reports that 6 
a few wild adults may still be present in Lake Havasu.  Bonytail also use the riverine 7 
reach between Lake Havasu and Davis Dam.  As of 2003, The USFWS has stocked 8 
31,000 bonytail into Lake Mohave and the Lake Havasu Fisheries Improvement Program 9 
has stocked 23,000 bonytail into Lake Havasu, and, as of 2000, 4,500 bonytail have been 10 
stocked in the LCR below Parker Dam.  Results of sampling in Lake Mohave since the 11 
early 1980s indicate that bonytail abundance has consistently been low (Bozek et al. 12 
1984) and is a result of the mortality of older fish.  The adult assemblages have survived 13 
because of longevity; adults are known to reach 49 years of age (Minckley 1985).  The 14 
adult assemblages in both impoundments are currently being augmented with fish reared 15 
in hatcheries or other predator-free environments.  There are no known self-sustaining 16 
populations of bonytail, although younger adults were found in Lake Mohave in the 17 
1990s (U.S. Fish and Wildlife Service 2002c). 18 

Habitat Requirements and Special Considerations 19 

Very little is known about the bonytail life history and habitat requirements because of 20 
the scarcity of this species in natural environments.  Pacey and Marsh (1998) report that 21 
adult bonytail in rivers prefer habitats that are similar to those used by humpback chub.  22 
However, the assumption does not seem appropriate.  Humpback chub do not appear to 23 
have been common in the LCR system and likely have somewhat more restrictive habitat 24 
requirements than bonytail.  Bonytail, prior to major introductions of nonnative species 25 
and closure of Hoover Dam, was historically the most abundant fish species in the main 26 
river channels of the entire Colorado River system.  Preferred habitats for bonytail 27 
include “modest mid-channel currents of sandy, valley, and flat water reaches (Pacey and 28 
Marsh 1998).”  Vanicek (1967) found that bonytail adults in Upper Basin riverine 29 
environments occupy pools and eddies away from strong currents.  Bonytail were 30 
probably found in river channel types where water was 3–4 feet deep, had moderate and 31 
relative constant water current velocities, and had a substrate composed mainly of gravel, 32 
sand, and silt. 33 

In the Lower Basin, bonytail populations are limited to artificial impoundments, 34 
including ponds and reservoirs.  In reservoirs, bonytail are mostly pelagic, except during 35 
spawning events when they move to shallow rocky areas (Pacey and Marsh 1998).  36 
Within reservoirs, bonytail reputedly occur in lacustrine environments rather than 37 
riverine environments.  Bonytail spawning has never been observed in a riverine 38 
environment, but collections of ripe fish from Dinosaur National Monument indicate 39 
spawning occurred during late June and early July in the Upper Basin. 40 

Under controlled conditions in hatcheries, optimum temperatures for reproduction range 41 
from 20 to 21ºC.  Vanicek and Kramer (1969) determined that spawning occurred when 42 
temperatures reached 18ºC (mid-June to early July) in the Green River, and Marsh (1985) 43 
documented that hatching success was greatest in water temperature ranging from 15 to 44 
20ºC.  Bulkley et al. (1981) estimated the final thermal preferendum (i.e., optimum 45 
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temperature for most physiological functions) of bonytail during their first year of life 1 
(25–50 mm) to be 24.2ºC. 2 

Pimentel and Bulkley (1983) found that juvenile bonytail preferred concentrations of 3 
total dissolved solids (TDS) that range from 4,100 to 4,700 milligrams per liter (mg/L) 4 
and avoided concentrations less than 560 mg/L or greater than 6,600 mg/L.  Preference 5 
for high TDS concentrations may decrease as fish get larger, and it may also suggest a 6 
habitat preference for warm, shallow backwaters where TDS concentrations are higher as 7 
a result of evaporation losses (Pimentel and Bulkley 1983).  Bonytail preference for high 8 
TDS concentrations may be a strategy to avoid predation by Colorado pikeminnow 9 
(Pimentel and Bulkley 1983). 10 

Native Colorado River fishes may be at an advantage in swift and sometimes turbulent 11 
waters (Minckley 1973).  Berry and Pimentel (1985) calculated swimming velocity for 12 
bonytail at three different velocities that ranged from 43 centimeters per second (cm/s) to 13 
63 cm/s.  These estimates represent sudden velocity increases that might be encountered 14 
by a fish entering a culvert or fish ladder (Berry and Pimentel 1985).  Thus, 15 
recommended approach and screen-face velocities at intakes of about 15 cm/s do not 16 
exceed the swimming velocity that juvenile bonytail can maintain to avoid entrainment 17 
(Berry and Pimentel 1985). 18 

Bonytail larger than 7.9 inches collected from the Green River had consumed terrestrial 19 
insects, plant debris, and filamentous algae (Vanicek and Kramer 1969).  Pacey and 20 
Marsh (1998) suggest that the diet of bonytail includes aquatic insects and detritus.  21 
Small fish are also consumed. 22 

Population Status, Reasons for Decline, and Current Threats to 23 
Species Survival 24 

Interactions between bonytail and introduced nonnative species have been recognized as 25 
one of the major factors contributing to the decline of this species (U.S. Fish and Wildlife 26 
Service 1990a, Pacey and Marsh 1998).  Bonytail have repeatedly exhibited successful 27 
spawning and recruitment in predator-free environments and, historically, maintained 28 
strong populations that coexisted with other native fish (Pacey and Marsh 1998).  Jonez 29 
and Sumner (1954) observed common carp in the spawning area and indicate that these 30 
carp probably consumed most of the eggs.  Johnson (1997) provides evidence that young 31 
bonytail have a poor sense of predator avoidance behavior that does not improve with 32 
age.  Channel catfish, largemouth bass, and other centrarchids, shad, and shiners probably 33 
feed on larvae or young juveniles.  Predation by nonnative fish is devastating to bonytail 34 
during early life stages, and competition may negatively affect adults.  Only the larger 35 
sized subadults have been able to survive when stocked into environments containing 36 
nonnative predators. 37 

Another contributor to the decline of bonytail populations is the impact of water resource 38 
development.  The construction of dams has altered flow, temperature, cover, substrate, 39 
and other environmental conditions defining bonytail habitat.  The dams themselves act 40 
as barriers to migration, population expansion, and larval drift.  The unnatural (but often 41 
more stable) environmental conditions that are created by impoundments are often more 42 
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conducive to introduced fish species.  It is likely that interactions with nonnative fish and 1 
water resource management have worked synergistically to reduce bonytail populations. 2 

The unnatural flow and temperature regimes resulting from impoundments have been 3 
credited with disrupting normal biological functions of native fish in the Upper Basin.  4 
Vanicek and Kramer (1969) found that the effects of Flaming Gorge Dam inhibit the 5 
spawning of native fish for more than 96 kilometers (km) (60 miles) downstream.  6 
Reduced spring flows and increased flows from summer to winter result in a change of 7 
flow patterns, sediment loads, and water temperature (Muth et al. 2000 cited in U.S. Fish 8 
and Wildlife Service 2002c).  Growth rate of roundtail chub was also reportedly reduced.  9 
The change in flow and temperature regimes may also be responsible for interfering with 10 
factors governing reproductive isolation.  Bonytail have the ability to hybridize with 11 
other members of the genus Gila.  Collection and identification of hybrids in the Upper 12 
Basin suggest that the effects of water resource development may be increasing the 13 
occurrence of hybridization.  Currently, bonytail in the Lower Basin are not found in 14 
riverine areas outside the LCR and have little or no exposure to other members of the 15 
genus Gila.  However, if populations become established in other riverine portions of the 16 
Lower Basin, the previously discussed threats and limiting factors will apply to these 17 
populations.  The only direct threats from water resource development in the Lower 18 
Basin at this time are habitat loss from reservoir fluctuations and entrainment at 19 
hydropower facilities. 20 

Management Needs and Recovery Goals 21 

The immediate recovery goal for this species is to prevent its extinction.  Quantifiable 22 
recovery goals for downlisting and delisting were developed by the USFWS (U.S. Fish 23 
and Wildlife Service 2002c). 24 

The recovery goals for the bonytail relevant to the LCR require the establishment and 25 
maintenance of a genetic refugium and two self-sustaining populations.  Population 26 
augmentation provides a short-term solution to the problem of declining populations 27 
(U.S. Fish and Wildlife Service 1997).  Eventually, off-channel areas should be reclaimed 28 
and stocked with bonytail and other native species.  These areas should be secured from 29 
invasion of nonnative fish.  Bonytail from these off-channel areas or hatcheries that attain 30 
a total length of 10 inches or more can be used to augment populations that coexist with 31 
nonnative predators. 32 

Several management actions are ongoing for the bonytail.  The USFWS is committed to 33 
stocking 125,000 subadult (10 inches) bonytail into Lake Mohave as part of mitigation 34 
for rainbow trout stocking.  The HAVFISH program in Lake Havasu is working toward 35 
its goal of stocking 30,000 subadults (12 inches) into the lake.  These larger fish are 36 
believed to have a better chance of survival.  Stocking for these programs will continue 37 
over the next several years.  The existing broodstock contains relatively low amounts of 38 
genetic variation (Hedrick 1997).  At this time, all wild bonytail captured from Lake 39 
Mohave are being considered for inclusion into the broodstock.  Reclamation is also 40 
implementing management actions for the bonytail in response to several RPAs and 41 
RPMs included in the Biological Conference Opinion on LCR Operations and 42 
Maintenance (U.S. Fish and Wildlife Service 1997) and other ongoing conservation 43 
actions.  Reclamation management actions include: 44 
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 augmenting existing populations of bonytail and developing and expanding rearing 1 
facilities (the implementation of RPA 1 is ongoing through 2005); 2 

 reviewing and evaluating all restoration programs along the LCR to ensure that they 3 
maximize conservation for bonytail, to the degree feasible (RPA 2 is completed); 4 

 identifying sites and designing and building impoundments for native fish habitats 5 
(implementation of RPA 3 is ongoing through 2005; the provision has been modified 6 
to require that at least one half of the impoundments have native fish in place by 7 
April 30, 2004, and the remaining impoundments have native fish by April 30, 2005); 8 

 funding research on habitat use and preferences for native and nonnative fishes in the 9 
LCR with the goal of reducing detrimental conflicts (implementation of RPA 4 is 10 
ongoing through 2005); 11 

 reintroducing protected populations of the bonytail to the LCR and Lake Mead 12 
(implementation of RPA 9 is ongoing through 2005; support for bonytail 13 
reintroduction will be provided if requested by the USFWS); 14 

 participating in the LCR MSCP process (implementation of RPA 12 is ongoing 15 
through 2005); 16 

 providing the USFWS with an account of the discretionary action flexibility available 17 
to Reclamation under existing legal and contractual obligations, and identifying 18 
opportunities to increase that discretionary action flexibility in cooperation with other 19 
parties (RPA 13 has been completed); 20 

 implementing a long-term, large-scale, ecological restoration program for the LCR 21 
(implementation of RPA 14 is ongoing through 2005; the report on restoration 22 
opportunities has been provided to the USFWS, and Reclamation will continue to 23 
monitor restoration demonstration areas through 2005); 24 

 assessing and reducing the potential stranding of eggs, larvae, or individual fish 25 
(RPM 1 has been completed); 26 

 assessing and reducing the potential of bonytail passing through the hydroelectric 27 
dams and being lost to the system because of entrainment (RPMs 2 and 3 have been 28 
completed) (U.S. Fish and Wildlife Service 2002a). 29 

Reclamation is also working with the Native Fish Work Group on rearing and releasing 30 
the bonytail in association with the Lake Mohave razorback sucker program (Bureau of 31 
Reclamation 1996a).  Other Reclamation activities include developing lake rearing coves, 32 
enhancing backwater-rearing areas, and determining the long-term ecology of backwaters 33 
in relation to habitat restoration (Bureau of Reclamation 1996a).  The Resource 34 
Management Plan for the Lake Mead NRA (National Park Service 1994) has funded 35 
interagency monitoring and continues to work with an interagency group on rearing 36 
bonytail in backwater areas. 37 
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I.1.1.5 Humpback Chub (Gila cypha) 1 

Legal Status 2 

Humpback chub is listed as endangered under the ESA.  Critical habitat has been 3 
designated but none is within the LCR MSCP planning area. 4 

Other Status 5 

Humpback chub is also: 6 

 a G1 (global rank) and an S1 (state rank) in the Arizona Natural Heritage Program 7 

 a wildlife species of special concern in Arizona, and 8 

 a U.S. Forest Service (USFS) sensitive species. 9 

Species Distribution and Regionally Significant Populations in 10 
the LCR MSCP Planning Area 11 

Historically, humpback chub populations existed in the Little Colorado, Green, Yampa, 12 
White, and mainstem Colorado Rivers.  The species was first described in 1946, and 13 
exact historical distributions within the Colorado River Basin cannot be confirmed.  They 14 
currently do not occur in the LCR MSCP planning area downstream of Hoover Dam.  15 
However, humpback chub may use the area of the lower Grand Canyon within the full-16 
pool elevation of Lake Mead.  Records are limited, but the species may have occurred in 17 
the lower Grand Canyon historically. 18 

Distribution of the humpback chub is limited by its relatively narrow habitat requirements 19 
(Archer et al. 1985).  Populations in the Upper Basin occur in canyon reaches of the 20 
mainstem Colorado, Green, and Yampa Rivers (Tyus et al. 1982).  In the Lower Basin, 21 
the species is present in the Marble and Grand Canyons of the Colorado River, and in the 22 
Little Colorado River for 13 km (8 miles) upstream from the river’s mouth (Kaeding and 23 
Zimmerman 1983; Maddux et al. 1987).  Valdez and Ryel (1995) identified 10 24 
aggregations of humpback chub in the Grand Canyon, mostly near tributary inflows.  The 25 
30-mile aggregation is suspected to successfully spawn in a warm spring at river mile 26 
(RM) 30.0 (Valdez and Ryel 1995). 27 

Currently, population numbers in the upper Colorado River and LCR Basins are low.  In 28 
the Upper Basin, concentrations of humpback chub are highest in the Black Rocks and 29 
Westwater Canyon reaches of the mainstem Colorado River (Wick et al. 1981; Valdez 30 
and Clemmer 1982; Archer et al. 1985).  In the Lower Basin, Douglas and Marsh (1996a) 31 
estimate a population size of 4,508 humpback chub for the Little Colorado River in 32 
Arizona. 33 
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Habitat Requirements and Special Considerations 1 

Adult humpback chub are long-lived, with life spans of more than 20 years (Minckley 2 
1991).  They use swift, deep, canyon stretches of river (Valdez and Clemmer 1982; 3 
Archer et al. 1985).  Within the Lower Basin canyon reaches, adults occupy main channel 4 
eddies, and subadults are near shore (Valdez and Ryel 1995 ).  Converse et al. (1998) 5 
report that the highest densities of subadult humpback chub in the Grand Canyon occur 6 
along vegetated shorelines.  Kaeding and Zimmerman (1983) found this species in 7 
association with large travertine dams in the Little Colorado River.  Maddux et al. (1987) 8 
captured young-of-the-year humpback chub in sandy runs and backwaters of the Little 9 
Colorado River.  Valdez and Ryel (1995) found that subadult and adult humpback chub 10 
demonstrate diel depth preferences, using deeper water during the day and shallower 11 
water at night. 12 

Humpback chub are omnivorous (Valdez and Carothers 1998).  Juvenile humpback chub 13 
forage near the substrate, feeding on benthic insect larvae and organic detritus (Carothers 14 
and Minckley 1981).  Midge larvae, biting midge larvae, fly larvae, and planktonic 15 
crustaceans were found in the stomach contents of a juvenile humpback chub collected 16 
during the winter (Carothers and Minckley 1981).  Adult humpback chub have been 17 
observed feeding on Cladophora and organic debris (Carothers and Minckley 1981).  18 
Valdez and Ryel (1995) found that adult humpback chub from the Little Colorado River 19 
and Middle Granite Gorge consumed primarily Gammarus sp. (freshwater amphipod), 20 
Simuliids (black flies), and terrestrial invertebrates.  They concluded that food was not a 21 
limiting factor for juvenile and adult humpback chub. 22 

Although humpback chub are generally considered nonmigratory, migrations to spawning 23 
areas may occur from the main river to tributary streams, including the Little Colorado 24 
River (Kaeding and Zimmerman 1983).  The abundance and persistence of the humpback 25 
chub in the Grand Canyon reach of the Colorado River may be linked to the use of the 26 
Little Colorado River for spawning and nursery habitat (Carothers and Minckley 1981). 27 

In the Grand Canyon, humpback chub larvae are found almost exclusively in the warmer 28 
waters of the Little Colorado River (Carothers and Minckley 1981; Maddux et al. 1987).  29 
Humpback chub reproductive timing is variable; ripe fish have been collected from April 30 
to July and at water temperatures of 11.5–23ºC.  Under laboratory conditions, however, 31 
egg hatching success is greatest at 20ºC (Marsh 1985).  Bulkley et al. (1981) estimate a 32 
final thermal preferendum of 24ºC for humpback chub during their first year of life (80–33 
120 mm). 34 

Population Status, Reasons for Decline, and Current Threats to 35 
Species Survival 36 

Spatial distribution of humpback chub in the Colorado River Basin is limited by the 37 
species’ affinity for and distribution of swift, deep canyon stretches of river within the 38 
system (Valdez and Clemmer 1982; Archer et al. 1985).  A primary factor causing the 39 
decline of humpback chub populations is the alteration of the natural flow and 40 
temperature regime of the Colorado River and its tributaries (Kaeding and Zimmerman 41 
1983; U.S. Fish and Wildlife Service 1990b).  The Colorado River exhibits diurnal and 42 
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seasonal flow fluctuations in response to variable hydroelectric demands.  The diurnal 1 
fluctuations in stage approach 5 feet, in contrast to daily flow changes of less than a foot 2 
prior to impoundment.  The temporal stability of inshore, shallow water, backwater, and 3 
low-water environments used by native fish for resting, feeding, spawning, and nursery 4 
areas is greatly decreased by existing fluctuating flows (Maddux et al. 1987). 5 

Cooler temperature of the Colorado River is strongly implicated as a primary cause of 6 
population decline.  Egg hatching success of humpback chub is highly temperature 7 
dependent, with the highest success occurring at a water temperature of about 20ºC and 8 
very low success at temperatures below 15ºC (Hamman 1982; Marsh 1985).  Water 9 
released by Glen Canyon Dam from Lake Powell is cold, with temperatures ranging from 10 
6–12ºC (Maddux et al. 1987).  The low temperature of this discharged water drastically 11 
reduces the reproductive success of humpback chub in the mainstem Colorado River 12 
below Lake Powell.  If successful spawning occurred in the mainstem Colorado River, 13 
humpback chub would still be imperiled by the daily fluctuations in discharge below 14 
Glen Canyon Dam, which can dry backwaters used by young-of-the-year humpback 15 
chub. 16 

Interactions with the many introduced nonnative species continue to threaten the 17 
existence of humpback chub.  Nonnative species tend to be highly competitive and 18 
productive generalists.  Habitat and dietary overlap exists between humpback chub and 19 
many nonnative species.  In the Upper Basin, common carp (Behnke and Benson 1983; 20 
Valdez 1990), green sunfish, largemouth bass, redside shiner (Joseph et al. 1977), red 21 
shiner (Joseph et al. 1977; Valdez 1990), and channel catfish (Joseph et al. 1977; Behnke 22 
and Benson 1983; Valdez 1990) use habitats with similar environmental conditions as 23 
humpback chub.  Valdez and Ryel (1995) found habitat and dietary overlap between 24 
rainbow trout and humpback chub in the Grand Canyon.  Spawning and egg hatching 25 
temperatures are similar for humpback chub and common carp, fathead minnows, and 26 
channel catfish (Valdez and Carothers 1998).  Nonnative fish spawning sympatrically 27 
(i.e., in the same area) may displace humpback chub or reduce success.  Some species are 28 
also predators on humpback chub.  Predation by channel catfish, brown trout, rainbow 29 
trout, and black bullhead on humpback chub has been documented (Valdez and Ryel 30 
1995). 31 

Nonnative fishes may have introduced two parasites into the Grand Canyon:  Lernia 32 
cyprinacea and the Asian tapeworm.  Asian tapeworm can be lethal, although mortality 33 
directly caused by the tapeworm has not been documented for humpback chub.  In the 34 
mainstem Colorado River, Valdez and Ryel (1995) reported that 3.6% of adult chub were 35 
infected, whereas 22.5% of juvenile chub had the parasite (Arizona Game and Fish 36 
Department 1996a).  Clarkson et al. (1997) found Asian tapeworms in 25.5% of juveniles 37 
and 51.3% of adults in the Little Colorado River.  L. cyprinacea was found on less than 38 
1% of the mainstem humpback chub during 1990–1993 (Valdez and Ryel 1995). 39 

Hybridization with other Gila species is a possible threat to the survival of humpback 40 
chub.  Currently, roundtail chub and bonytail are extirpated from areas with extant 41 
populations of humpback chub.  Although the three species do not currently coexist, the 42 
possibility exists for reintroduction of both roundtail chub and bonytail into areas 43 
containing humpback chub.  Because the three species are so closely related, 44 
hybridization could easily occur if the reproductive mechanisms isolating these species 45 
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are disrupted.  Hamman (1981) found artificially fertilized hybrid eggs of Gila species to 1 
be viable. 2 

Management Needs and Recovery Goals 3 

The immediate recovery goal for this species is to maintain the existing populations.  4 
Quantifiable recovery goals for downlisting and delisting were developed by the USFWS 5 
(U.S. Fish and Wildlife Service 2002d). 6 

 The recovery goals for the humpback chub relevant to the LCR require the 7 
maintenance of the existing self-sustaining population and establishment of a second 8 
self-sustaining population.  The recovery plan for the humpback chub lists the 9 
following specific management needs to ensure recovery of this species (U.S. Fish 10 
and Wildlife Service 2002d); 11 

 resolve taxonomic problems in Colorado River Basin and Gila River; 12 

 identify and define humpback chub populations; 13 

 implement monitoring programs to determine the status and trends of humpback chub 14 
populations; 15 

 investigate the life history and ecological requirements of the humpback chub; 16 

 protect humpback chub populations and their habitats; 17 

 assess potential reintroduction or augmentation sites and implement stocking when 18 
deemed necessary and feasible; 19 

 promote and encourage improved communication and information dissemination 20 
regarding the humpback chub; and 21 

 determine biological criteria/objectives for downlisting/delisting the humpback chub” 22 
(U.S. Fish and Wildlife Service 2002d). 23 

Since 1986, a variety of agencies have conducted yearly monitoring of humpback chub 24 
populations in the Little Colorado River and in the Colorado River below Glen Canyon 25 
Dam.  The Grand Canyon Monitoring and Research Center (GCMRC) (1998) has funded 26 
monitoring and research activities for this species as part of its Biological Resources 27 
Program.  The objective of this program is to provide the knowledge base required to 28 
implement ecosystem management strategies within an adaptive management framework. 29 

I.1.1.6 Razorback Sucker (Xyrauchen texanus) 30 

Legal Status 31 

The razorback sucker is listed as endangered under the ESA and CESA and is Nevada 32 
State Endangered.  Critical habitat has been designated for the razorback sucker and, 33 
within the LCR MSCP planning area, includes Lake Mead to its full-pool elevation; the 34 
river between Hoover Dam and Davis Dam, including Lake Mohave to its full-pool 35 
elevation; and the river and 100-year floodplain between Parker Dam and Imperial Dam. 36 
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Other Status 1 

The razorback sucker is also: 2 

 a G1 (global rank) and S1 (state rank) under the Arizona Natural Heritage Program, 3 

 a wildlife species of special concern in Arizona, 4 

 a G1 (global rank) and S1 (state rank) under the CNDDB, 5 

 a G1 (global rank) and S1 (state rank) Nevada Natural Heritage Program, and 6 

 a USFS sensitive species. 7 

Species Distribution and Regionally Significant Populations in 8 
the LCR MSCP Planning Area 9 

Historically, the razorback sucker inhabited the Colorado River and its tributaries from 10 
Wyoming to the Gulf of California.  Razorback suckers were found in the Gila, Salt, and 11 
Verde Rivers, which are tributaries of the LCR.  Upper Basin tributaries containing 12 
populations of razorback suckers included the Gunnison River upstream to Delta, 13 
Colorado; the Green River from its confluence with the Colorado River upstream to the 14 
town of Green River, Wyoming (Vanicek et al. 1970); the Duchesne River (Tyus 1987); 15 
the lower White River near Ouray, Utah (Sigler and Miller 1963); the Little Snake River 16 
and lower Yampa River, Colorado (McAda and Wydoski 1980); and the San Juan River, 17 
New Mexico. 18 

The current distribution of razorback suckers in the upper Colorado River Basin is 19 
confined to small groups of fish in several widely distributed locations.  Most fish occur 20 
in the lower 4 miles of the Yampa River and the Green River from the mouth of the 21 
Yampa River downstream to the confluence with the Duchesne River (U.S. Fish and 22 
Wildlife Service 1998).  Small populations may also occur in the Colorado River at 23 
Grand Valley and in the San Juan River upstream from Lake Powell. 24 

Most razorback suckers in the LCR MSCP planning area are currently restricted to Lake 25 
Mohave, with smaller populations occurring in the Colorado River below Davis Dam, 26 
Lake Mead, and Senator Wash Reservoir (Bradford and Vlach 1995).  They also occur in 27 
Lake Havasu.  Razorback suckers have also been captured sporadically from the 28 
mainstem Colorado River, impoundments, and canals (Marsh and Minckley 1989).  29 
Valdez and Carothers (1998) indicate that a small population also exists in the Grand 30 
Canyon section of the Colorado River. 31 

The largest extant population of razorback suckers in the Lower Basin occurs in Lake 32 
Mohave; however, this population is declining rapidly.  The Lake Mohave population 33 
was estimated to contain 60,000 individuals in 1988 (Minckley et al. 1991), but, by 1995, 34 
only 25,000 razorback suckers were thought to exist there (Marsh 1995).  Razorback 35 
sucker spawning has been successful and larval fish have been observed, with more than 36 
20,000 wild razorback sucker larvae collected in 1995 from Lake Mohave (Bureau of 37 
Reclamation 1996b).  However, virtually no juvenile and adult recruitment has been 38 
detected.  Combined data from 1990 to 1997 suggest that the total population of 39 
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razorback suckers in Lake Mead during 1997 was between 400 and 450 individuals.  1 
Recent population estimates from 1998 indicate that this population has decreased to less 2 
than 300 fish.  Successful spawning has been identified at two locations in Lake Mead.  3 
Thousands of larvae were collected during the spring of 1997, but no juveniles were 4 
found during May and June of the same year.  The occurrence of some relatively young 5 
razorback suckers in recent surveys indicates that there may be some recruitment in Lake 6 
Mead. 7 

Habitat Requirements and Special Considerations 8 

Adult razorback sucker habitat requirements vary, depending on season and location.  9 
Adult razorback suckers are adapted for swimming in swift currents, but they may also be 10 
found in eddies and backwaters away from the main current (Allan and Roden 1978).  11 
Ryden and Pfeifer (1995) observed that subadult razorback suckers use eddies, pools, 12 
backwaters, and other slow-water areas during spring runoff and move into swifter main 13 
channel areas during summer.  Tyus and Karp (1990) report that, during spring runoff, 14 
adults use flooded lowlands and areas of low velocity.  Tyus (1987) indicates that 15 
midchannel sandbars represent a common summer habitat.  Bradford et al. (1998) 16 
conclude that adult razorback suckers in the lower Imperial Division area of the Colorado 17 
River actively selected backwaters; however, many backwaters become unavailable to 18 
fish because of the effects of regulated flows.  In clear reservoirs, adults are considered 19 
pelagic and can be found at various depths, except during the spawning period, when they 20 
use shallow shoreline areas. 21 

Little is known about juvenile habitat requirements because very few juveniles have been 22 
captured in the wild.  Larval razorback suckers have been observed using nearshore areas 23 
in Lake Mohave.  In riverine environments, young razorback suckers use shorelines, 24 
embayments, and tributary mouths (Minckley et al. 1991). 25 

Razorback suckers move upstream to spawning areas and then back downstream after 26 
spawning.  Increasing water flows and water temperatures are the main factors 27 
influencing the onset of spawning migration (Tyus and Karp 1990, Modde and Irving 28 
1998).  In the Lower Basin reservoirs, spawning occurs from January to April/May 29 
(Langhorst and Marsh 1986).  In Lake Mead, spawning has been observed from mid-30 
February until June, peaking in March and April (Holden 1999 cited in U.S. Fish and 31 
Wildlife Service 2002e).  Water temperatures observed during spawning in the Upper and 32 
Lower Colorado River Basins are similar (10 and 15ºC) at peak spawning, despite the 33 
differences in timing and magnitude of natural high flows (Tyus 1987; Tyus and Karp 34 
1990).  Spawning success suggests that increase rates of discharge are not needed to 35 
successfully reproduce, but that they are important in small, genetically isolated 36 
populations to initiate movement of adults to spawning locations (Modde and Irving 37 
1998). 38 

During the spawning season, adult razorback sucker migrations have been documented in 39 
Lake Mohave, the Green River, the Middle Green River, and the lower Yampa River 40 
(Marsh and Minckley 1989; Tyus 1987; Modde and Irving 1998).  Razorback sucker 41 
adults have demonstrated fidelity for spawning locations (Tyus and Karp 1990).  42 
Spawning in lakes and streams takes place over loosely packed gravel or cobble substrate 43 
in reaches with velocities less than 4.9 feet per second (Bradford and Vlach 1995). 44 
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Downstream movement of razorback following spawning may be associated with feeding 1 
behavior (Tyus and Karp 1990).  Razorback suckers may use wetland outlets and 2 
tributary mouths because of preferred temperature ranges or higher productivity (Modde 3 
and Irving 1998). 4 

The preferred temperature range of the adult razorback sucker is 22.9–24.8ºC (Bulkley 5 
and Pimentel 1983).  Estimates of upper and lower avoidance temperatures were from 6 
27.4 to 31.6ºC and from 8.0 to 14.7ºC, respectively.  These results indicated that low 7 
summer water temperature may have contributed to the disappearance of razorback 8 
sucker from the tailwaters of Flaming Gorge Reservoir on the Green River, Utah, 9 
(Bulkley and Pimentel 1983) because water temperatures were well below the lower 10 
avoidance temperatures of 8.0–14.7ºC.  Bulkley and Pimentel (1983) recommend 11 
summer water temperatures between 22 and 25ºC to provide suitable habitat for this 12 
species. 13 

The razorback sucker is an omnivorous bottom feeder.  Its diet depends on location and 14 
life stage (Bradford and Vlach 1995; Valdez and Carothers 1998).  Larval razorback 15 
suckers were reported to feed on diatoms, rotifers, algae, and detritus (Wydoski and Wick 16 
1998).  Stomach contents of adult individuals collected in the riverine environment 17 
consist of algae and dipteran larvae, and adults examined from Lake Mohave were found 18 
to feed primarily on planktonic crustaceans (Minckley 1973). 19 

Population Status, Reasons for Decline, and Current Threats to 20 
Species Survival 21 

Like many fish native to the LCR, the razorback sucker has evolved to survive and 22 
flourish in large rivers in the presence of other native fish.  If historical conditions were 23 
to return to the Lower Basin, razorback sucker populations would likely respond 24 
positively.  Water resource development and interactions with nonnative fish species 25 
currently threaten the razorback sucker (Pacey and Marsh 1998).  The limiting factors 26 
resulting from these two major threats include altered temperature and flow regimes, 27 
habitat loss, habitat fragmentation, predation, competition, and increased risk of disease 28 
and parasitism. 29 

The primary limiting factor for razorback suckers in the Lower Basin is probably the 30 
direct effect of predation on early life stages by nonnative fish (Johnson 1997; Pacey and 31 
Marsh 1998).  Although several nonnative species prey on razorback sucker eggs or 32 
larvae, little work has been done to measure the direct effect of predation.  Johnson 33 
(1997) demonstrated in a laboratory experiment that green sunfish can consume more 34 
than 99% of razorback sucker larvae in clear water.  Minckley et al. (1991) suggest that 35 
the best evidence related to the effects of predation is that successful spawning and 36 
recruitment are commonly reported from predator-free environments.  Spawning occurs 37 
in Lakes Mead and Mohave, and many eggs survive and become larvae.  However, few 38 
larvae, if any, survive to the subadult stage.  During the past few decades, the population 39 
dynamics of razorback suckers at different locations in the Lower Basin have exhibited 40 
similar trends.  Adult fish were observed in each population; however, juveniles were 41 
rare.  Although wild populations of razorback suckers had been observed spawning in 42 
various locations in the Lower Basin, recruitment was never successful enough to 43 
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replenish the adult populations.  Eventually, the adult fish die of old age, and populations 1 
become reduced or extirpated.  The lack of recruitment in these populations is thought to 2 
be primarily a result of predation by nonnative fish on early life stages. 3 

Impoundments in the LCR represent another major threat to razorback suckers.  The 4 
unnatural flow regimes created by impoundments may inhibit spawning and reduce 5 
growth of razorback suckers.  Daily fluctuations in the river may result in mortality from 6 
fish stranded in flooded areas. 7 

Another limiting factor that is directly related to the flow regime is loss of habitat.  The 8 
comparatively stable flows that occur downstream of impoundments during the spring 9 
and early summer do not allow the river to flood and maintain low-lying areas.  10 
Historically, high spring and summer flows created large backwater and off-channel areas 11 
that may have been important habitat for early life stages of razorback suckers.  Dams 12 
and impoundments also act as barriers to larval drift, species expansion, and migration. 13 

Management Needs and Recovery Goals 14 

The short-term recovery goal for this species is to prevent its extinction.  Quantifiable 15 
recovery goals for downlisting and delisting were developed by the USFWS (U.S. Fish 16 
and Wildlife Service 2002e). 17 

The recovery goals for the razorback sucker relevant to the LCR require the 18 
establishment and maintenance of a genetic refugium and two self-sustaining 19 
populations.  The recovery plan for the razorback sucker lists the following specific 20 
management needs to ensure recovery of this species: 21 

 reverse the decline of this species and increase and stabilize existing populations in 22 
Lake Mohave, the middle Green River, Yampa River, and lower Green River by 23 
management actions; 24 

 protect the habitats of these populations from further degradation; 25 

 restore habitats to make them compatible with recovery goals; 26 

 maintain existing genomes in hatchery refugia and increase diversity as necessary; 27 
and 28 

 augment or reestablish populations of the fish in its critical habitat (U.S. Fish and 29 
Wildlife Service 2002e). 30 

The current demands for augmentation of this species are far greater than the numbers 31 
that can be produced given the available rearing capacity.  Willow Beach National Fish 32 
Hatchery and other associated hatcheries and rearing ponds have the annual capacity to 33 
produce between 25,000 and 30,000 razorback suckers that are 10 inches long.  The 34 
current annual demand for augmentation of this species is more than double that 35 
production.  This demand is expected to increase by as much as 100% in the near future. 36 

A number of management actions are proposed or ongoing for the razorback sucker.  For 37 
example, razorback sucker stocking programs have been implemented in a number of 38 
locations.  The Native Fish Work Group is recreating a population of 50,000 adult 39 
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razorback suckers in Lake Mohave and has stocked more than 60,000 subadults in this 1 
effort to date.  The HAVFISH program on Lake Havasu completed its goal to stock 2 
30,000 subadult razorback suckers in the lake in 2002.  Reclamation has contracted with 3 
the AGFD to provide 50,000 subadults for stocking below Parker Dam over the next few 4 
years.  An additional 20,000 subadults may also be stocked there if the ISC program is 5 
initiated.  During the fall of 1997, AGFD stocked 2,000 razorback suckers that were 6 
approximately 10 inches long in the Colorado River between Parker Dam and Headgate 7 
Rock Dam.  Prior to 1998, Lake Havasu had been stocked with 1,679 individuals.  8 
Between January 1 and March 26, 1998, AGFD stocked approximately 1,100 individuals 9 
that were more than 12 inches long in Lake Havasu. 10 

Southern Nevada Water Authority (SNWA), NDOW, NPS, and Reclamation are 11 
currently funding a razorback sucker study on Lake Mead.  Results to date have provided 12 
information on spawning locations, reproductive success, movement, and population 13 
estimates for razorback suckers.  In addition, NDOW currently implants passive 14 
integrated transponder (PIT) tags in adult or juvenile razorback suckers that are captured 15 
in Lake Mead. 16 

Reclamation is also implementing management actions for the razorback sucker in 17 
response to several RPAs and RPMs (Bureau of Reclamation 1998a) and other ongoing 18 
conservation actions.  Reclamation management actions are included in the bonytail 19 
discussion.  Reclamation is also working with the Native Fish Work Group, in 20 
association with the Lake Mohave razorback sucker program, on rearing and releasing 21 
razorback sucker (Bureau of Reclamation 1998a).  Other Reclamation activities include 22 
identifying and developing management techniques for the razorback sucker, developing 23 
and expanding the Willow Beach National Fish Hatchery and other grow-out facilities, 24 
developing lake rearing coves, enhancing backwater-rearing areas, and determining the 25 
long-term ecology of backwaters in relation to habitat restoration (Bureau of Reclamation 26 
1996a). 27 

The AGFD is conducting research on razorback sucker habitat use on the LCR.  This 28 
research focuses on the razorback sucker’s use of the roughly 6 miles of river and 29 
associated backwaters immediately upstream from Imperial Dam (Bradford 1998).  The 30 
Resource Management Plan for the Lake Mead NRA (National Park Service 1994) has 31 
funded interagency monitoring and continues to work with an interagency group on 32 
rearing razorback suckers in backwater areas.  The GCMRC (1998) has funded 33 
monitoring and research activities for this species as part of its Biological Resources 34 
Program.  The objective of this program is to provide the knowledge base required to 35 
implement ecosystem management strategies within an adaptive management framework. 36 

I.1.2 Other Covered Species 37 

I.1.2.1 Western Red Bat (Lasiurus blossevillii) 38 

Legal Status 39 

All bats are protected from direct take by the wildlife regulations of each state. 40 
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Other Status 1 

The western red bat is also: 2 

 a G5 (global rank) and an S2 (state rank) in the Arizona Heritage Data Management 3 
System, 4 

 a wildlife species of special concern in Arizona, 5 

 threatened native wildlife in Arizona, 6 

 not listed in the CNDDB (there are apparently no records of this species from the 7 
California counties along the Colorado River), 8 

 a G5 (global rank) and an S (state rank) in the Nevada Natural Heritage Program, 9 

 a USFS sensitive species (Region 5—Inyo National Forest [NF]), and 10 

 a highest priority species for the Western Bat Working Group (WBWG). 11 

Taxonomic status of this taxon is uncertain.  Some authors differ as to whether this 12 
species is distinct from Lasiurus borealis.  The WBWG (1998) rates this species as red, 13 
or high, in this area: 14 

Based on available information on distribution, status, ecology, and known threats, this 15 
designation should result in these species being considered the highest priority for 16 
funding, planning, and conservation actions.  Information about status and threats to most 17 
species could result in effective conservation actions being implemented should a 18 
commitment to management exist.  These species are imperiled or are at high risk of 19 
imperilment. 20 

Species Distribution 21 

The western red bat is apparently only a summer resident in the southwestern United 22 
States.  It is found from California south to South America, including most of Arizona, 23 
southern Nevada, and southern California (Arizona Game and Fish Department 1996b; 24 
Shump and Shump 1982; Barbour and Davis 1969). 25 

There are only 61 known records from Arizona, all between May 30 and September 30 26 
(Arizona Game and Fish Department 1996c).  There are apparently no known records of 27 
this species in the LCR MSCP planning area (Hoffmeister 1986; California Department 28 
of Fish and Game 2000). 29 

Although this species has not been recorded in the LCR MSCP planning area, it is 30 
thought to be migratory through the LCR MSCP planning area and potentially a year-31 
round resident (Hoffmeister 1986). 32 

Habitat Requirements and Special Considerations 33 

Records of this species are from riparian and wooded areas, including riparian woodland 34 
vegetation consisting of sycamores and cottonwoods. 35 
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Roost Sites 1 

Known roosts are in tree foliage, including cottonwood trees, several other species of 2 
trees (Shump and Shump 1982), leafy shrubs, and herbs (Arizona Game and Fish 3 
Department 1996b; Shump and Shump 1982).  It may also roost in saguaro cavities and 4 
cave-like situations (Arizona Game and Fish Department 1996b).  This species roosts 5 
alone or as a single female with young (Arizona Game and Fish Department 1996b; 6 
Shump and Shump 1982). 7 

Feeding 8 

The western red bat is an insectivorous bat, known to consume moths, flies, beetles, 9 
cicadas, ground-dwelling crickets, and hymenopterans (Arizona Game and Fish 10 
Department 1996b; Shump and Shump 1982).  Foraging may occur between tree top 11 
level and a few feet above ground level; occasionally red bats may land on vegetation to 12 
catch their prey (Arizona Game and Fish Department 1996b). 13 

Reproduction 14 

From one to five young are born per year, with an average of 2.3 (Shump and Shump 15 
1982).  Birth usually occurs in June.  Females roost singly; maternity colonies are not 16 
formed by this species. 17 

Regionally Significant Populations in the LCR MSCP  18 
Planning Area 19 

No records of this species are known from the LCR MSCP planning area (Hoffmeister 20 
1986; California Department of Fish and Game 2001). 21 

Population Status and Reasons for Decline 22 

There are not enough records of this species from the area to determine population status.  23 
Population trends are unknown but appear to be stable (Arizona Game and Fish 24 
Department 1996b).  It is assumed that the species is present in low numbers and 25 
restricted areas (i.e., riparian or other broad-leaved deciduous forests and woodlands) and 26 
is therefore potentially vulnerable and may have suffered a population decline with the 27 
loss of riparian forests in the southwest. 28 

Based on available information on distribution, population status, ecology, and known 29 
threats, the WBWG (1998) has ranked the western red bat as a red, or high, priority 30 
species.  This classification indicates that the species is imperiled or is at high risk of 31 
imperilment and should be considered the highest priority for funding, planning, and 32 
conservation actions. 33 
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Current Threats to Species Survival 1 

This species is threatened by loss of riparian and other broad-leaved deciduous forests 2 
and woodlands as a result of trampling of stream banks and increased erosion associated 3 
with grazing, construction of dams, water diversions, aquifer pumping, and pasture and 4 
cropland conversion (Arizona Game and Fish Department 1996c).  Toxic chemicals may 5 
adversely affect local populations of this and other bat species.  There is no recent 6 
evidence of this effect, but historical evidence and implications exist (Clark 1988).  7 
Chemicals of concern include organochlorine pesticides (DDT, DDE, DDD), dieldrin, 8 
heptachlor-related chemicals, and industrial polychlorinated biphenyls (PCBs), and heavy 9 
metals, such as lead, cadmium, chromium, zinc, and mercury. 10 

Management Needs 11 

The AGFD (1996c) lists the management needs for this species as: 12 

Develop efficient survey methods that address population status, life history, and roost 13 
selection; protect broad-leaved riparian areas through bank stabilization, removal of 14 
livestock, and possibly through land acquisition and land owner education projects (most 15 
riparian habitat is privately owned). 16 

However, some forms of bank stabilization have resulted in loss of habitat, including that 17 
in the floodplain of the LCR.  In the LCR MSCP planning area, much of the riparian 18 
vegetation is publicly owned. 19 

Existing Management Actions 20 

No existing management actions have been identified for the western red bat. 21 

Recovery Goals 22 

There are no agency-mandated recovery goals for the western red bat. 23 

I.1.2.2 Western Yellow Bat (Lasiurus xanthinus) 24 

Legal Status 25 

All bats are protected from direct take by the wildlife regulations of each state. 26 

Other Status 27 

The western yellow bat is also: 28 
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 a G5 (global rank) and an S1 (state rank) in the Arizona Heritage Data Management 1 
System, 2 

 a wildlife species of concern in Arizona, 3 

 not currently being monitored by the CNDDB, 4 

 a G5 (global rank) and an S1 (state rank) in the Nevada Natural Heritage Program, 5 
and 6 

 a highest priority species for the WBWG. 7 

Taxonomic status of this taxon is uncertain.  Some authors differ as to whether this 8 
species is distinct from Lasiurus ega.  The WBWG (1998) rates this species as red, or 9 
high, in this area. 10 

Based on available information on distribution, status, ecology, and known threats, this 11 
designation should result in these species being considered the highest priority for 12 
funding, planning, and conservation actions.  Information about status and threats to most 13 
species could result in effective conservation actions being implemented should a 14 
commitment to management exist.  These species are imperiled or are at high risk of 15 
imperilment.  (Western Bat Working Group 1998.) 16 

Species Distribution 17 

This is a tropical species that barely enters the United States in southern Arizona, 18 
southern California, Texas, and New Mexico.  There are very few records of this species 19 
in the United States, but the evidence appears to indicate that the species is increasing, 20 
primarily in urban areas (Arizona Game and Fish Department 1996c). 21 

It is known to occur in association with Washington fan palms at Yuma and in broad-22 
leaved riparian areas along the Bill Williams River (Hoffmeister 1986; Arizona Game 23 
and Fish Department 1996c).  It is expected to occur at locations where palms have been 24 
planted along the Colorado River (Cockrum et al. 1996).  The only record for Nevada 25 
was from the Warm Springs NWR along the Muddy River.  Yellow bats were reported 26 
along the Bill Williams River, where they roosted in native riparian trees, and at Lake 27 
Havasu City, where they roosted in introduced palms (Brown 1996). 28 

The western yellow bat is migratory but is likely a year-round resident in the LCR MSCP 29 
planning area.  Live specimens have been taken in southern Arizona in January February, 30 
April, May, September, and October (Hoffmeister 1986). 31 

Habitat Requirements and Special Considerations 32 

This species is known primarily from areas with palm trees and is known to roost in palm 33 
trees.  It is also found in riparian deciduous forests and woodlands and urban areas that 34 
use palms in landscaping (Spencer et al. 1988). 35 
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Feeding 1 

Yellow bats forage primarily above the canopy for a variety of insects, including various 2 
bugs, flies, bees, wasps, moths, beetles, and grasshoppers. 3 

Roost Sites 4 

Yellow bats roost singly or in small groups in palms, usually under dead fronds 5 
(Hoffmeister 1986; Arizona Game and Fish Department 1996c).  Yellow bats have also 6 
been found in a hackberry and sycamore, suggesting this species may use trees other than 7 
palms (Nevada Bat Working Group 2001). 8 

Reproduction 9 

One to four young are born per year, from April to June.  Lactating females have been 10 
found from June to July.  Most females likely roost alone, but small loose clusters may 11 
form under favorable conditions.  (Nevada Bat Working Group 2001). 12 

Regionally Significant Populations in the LCR MSCP  13 
Planning Area 14 

No regionally significant populations of western yellow bat are known in the LCR MSCP 15 
planning area. 16 

Population Status and Reasons for Decline 17 

Population trends are not known, although records of this species appear to be increasing.  18 
This increase may be a result of better observation and reporting.  Some authors (Fahey 19 
1997; Noel and Johnson 1993) suggest that the species may be increasing.  It is also 20 
possible that this species has declined in the LCR MSCP planning area as a result of 21 
historical loss of riparian woodland.  Based on available information on the distribution, 22 
population status, ecology, and known threats, the WBWG (1998) has ranked the western 23 
yellow bat as a red, or high, priority species.  This classification indicates that the species 24 
is imperiled or is at high risk of imperilment and should be considered the highest priority 25 
for funding, planning, and conservation actions. 26 

Current Threats to Species Survival 27 

This species is threatened by loss and degradation of riparian woodlands as a result of 28 
trampling of stream banks and increased erosion associated with grazing, construction of 29 
dams, water diversions, aquifer pumping, and pasture and cropland conversion; burning 30 
and removal of palm groves; and, possibly, pruning of urban palm trees (Arizona Game 31 
and Fish Department 1996c).  Toxic chemicals may adversely affect local populations of 32 
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this and other bat species.  There is no recent evidence of this effect, but historical 1 
evidence and implications exist (Clark 1988).  Chemicals of concern include 2 
organochlorine pesticides (e.g., DDT, DDE, DDD), dieldrin, heptachlor-related 3 
chemicals, and industrial PCBs and heavy metals, such as lead, cadmium, chromium, 4 
zinc, and mercury. 5 

Management Needs 6 

Management needs for this species include developing efficient survey methods that 7 
address population status, life history, and roost selection and implementing educational 8 
programs targeting landscape companies and homeowners to prevent accidental deaths 9 
and loss of urban roosts (palm trees) (Arizona Game and Fish Department 1996c). 10 

Existing Management Actions 11 

No existing management actions have been specifically identified.  The Resource 12 
Management Plan for the Lake Mead NRA (National Park Service 1994) recommends 13 
conducting surveys for bats in general.  Efforts will include surveying historically known 14 
roosts and potential roosts and mist netting at desert springs. 15 

Recovery Goals 16 

There are no agency-mandated recovery goals for the yellow bat. 17 

I.1.2.3 Desert Pocket Mouse (Chaetodipus 18 
penicillatus sobrinus) 19 

Legal Status 20 

The desert pocket mouse has no legal status. 21 

Other Status 22 

The desert pocket mouse is also: 23 

 a G5 (global rank) and an S5 (state rank, full species) in the Arizona Heritage Data 24 
Management System, and 25 

 a G5 (global rank) and an S2 (state rank, full species) in the Nevada Natural Heritage 26 
Program. 27 
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Species Distribution 1 

The desert pocket mouse is found along the Muddy and Virgin Rivers in southern Nevada 2 
and along the Colorado River from the Virgin River Delta south to near Davis Dam (Hall 3 
1981; Hoffmeister 1986).  Results of recent studies indicate that the range of the desert 4 
pocket mouse extends as far south as Topock Gorge (Marshall pers. comm. [b]).  It 5 
inhabits the ecotonal margins of the lower Beaver Dam Wash in extreme southwestern 6 
Utah and northwestern Arizona; of the lower Virgin River from near the Beaver Dam 7 
Wash confluence to Lake Mead; along the Muddy River in the Warm Springs, lower 8 
Arrow Canyon and Overton areas; along the lower Meadow Valley Wash north to at least 9 
the Rox railroad siding; on the west side of the Overton Arm of Lake Mead at Blue Point 10 
and Rodgers Springs; along the northern portion of the Las Vegas Wash in the Las Vegas 11 
Valley; at the Las Vegas Valley Wash District Springs Preserve site in Las Vegas; and 12 
just south of the Big Bend State Park in Nevada along the Colorado River (Marshall pers. 13 
comm. [a]). 14 

Habitat Requirements and Special Considerations 15 

The desert pocket mouse inhabits sandy and alluvial soil in open areas that contain low 16 
bushes (Jameson and Peeters 1988) and can be found in a variety of upland and riparian 17 
scrub areas (New Mexico Department of Game and Fish 1997).  Genoways and Brown 18 
(1993) describe the desert pocket mouse as nearly always associated with creosote bush 19 
communities in the deserts of southwestern North America.  This subspecies occurs with 20 
hop-sage in Mohave mixed scrub, creosote-bursage, and salt desert scrub vegetation 21 
communities.  It is associated with wind-drifted sand, probably at least 20 inches deep.  22 
The distribution of the desert pocket mouse often overlaps with that of the sensitive plant 23 
species white-margined beardtongue. 24 

Feeding 25 

Desert pocket mice feed on a variety of seeds from desert plants and are known to store 26 
seeds of mesquite, creosote bush, and matchweed (Jameson and Peeters 1988). 27 

Reproduction and Demographics 28 

Desert pocket mice begin breeding in late February, with the peak of pregnancies among 29 
females occurring in April and the peak of juveniles occurring in May (Porter cited in 30 
Davis and Schmidly 1994).  Lesser peaks in pregnancy occur in June and August.  Two 31 
to six young are born (mean 3.6).  Many of the females reach sexual maturity while still 32 
in their juvenile pelage. 33 

The annual population turnover for this species can be high—nearly 95% in a Texas 34 
population studied (Davis and Schmidly 1994), which means only 5% of the individuals 35 
present at the season’s peak survived 12 months in the wild. 36 
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Regionally Significant Populations in the LCR MSCP  1 
Planning Area 2 

Within the planning area of the LCR MSCP, no regionally significant populations have 3 
been identified.  However, comprehensive surveys have not been completed and 4 
regionally significant populations may exist in the planning area. 5 

Population Status and Reasons for Decline 6 

The population status and trends are unknown for the desert pocket mouse (Regional 7 
Environmental Consultants 1998). 8 

Current Threats to Species Survival 9 

Because of limited suitable habitat and potentially low relative density, the desert pocket 10 
mouse may be susceptible to stochastic events that are often imposed on narrow endemic 11 
species with limited distributions (Regional Environmental Consultants 1998).  The 12 
population trends of the desert pocket mouse are unknown; therefore, the effects of 13 
potential impacts on this subspecies are difficult to determine. 14 

Management Needs 15 

Evaluations of the current distribution, population trends, and potential threats of this 16 
subspecies should be conducted. 17 

Existing Management Actions 18 

The desert pocket mouse is a high-priority evaluation species under the Clark County 19 
MSHCP (Regional Environmental Consultants 1998).  The majority of localities given 20 
for the desert pocket mouse in southern and southeast Nevada, as identified in the 21 
MSHCP, occur on BLM land in Mojave desert scrub and desert riparian/aquatic 22 
ecosystems.  The BLM has responsibility for the following general and ecosystem-level 23 
conservation measures, as identified in the Clark County MSHCP (Regional 24 
Environmental Consultants 1998): 25 

 enter into conservation agreements or easements with the USFWS and other willing 26 
parties that, if implemented, could negate or reduce the necessity of future listing of 27 
covered and evaluation species; 28 

 require the use of a resource advisor for all fires within important habitats for covered 29 
and evaluation species; 30 

 ensure that all riparian areas (i.e., springs, seeps, and streams) are in proper 31 
functioning condition, as defined in the “Riparian-wetland Initiative for the 90s”; and 32 
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 use appropriate measures as necessary to achieve proper functioning condition, which 1 
may include fencing and/or the development of alternative water sources away from 2 
the riparian area. 3 

It should be noted that none of the measures above are specific to the desert pocket 4 
mouse, so they may or may not result in direct or indirect benefits to this species. 5 

Recovery Goals 6 

There are no agency-mandated recovery goals for the desert pocket mouse. 7 

I.1.2.4 Colorado River Cotton Rat (Sigmodon 8 
arizonae plenus) 9 

Legal Status 10 

The Colorado River cotton rat has no legal status. 11 

Other Status 12 

The Colorado River cotton rat is also: 13 

 a Federal species of concern, 14 

 a G5T2T3 (global rank) and an S2S3 (state rank) in the Arizona Heritage Data 15 
Management System, 16 

 a G5T2T3 (global rank) and an SH (state rank) in the CNDDB, and 17 

 a species of special concern in California. 18 

Species Distribution 19 

The Colorado River cotton rat occurs in the vicinity of the Colorado River and its 20 
tributaries in southeastern California. 21 

In Arizona, it occurs along the Colorado River from Parker to Ehrenberg (Hoffmeister 22 
1986).  One additional locality has been reported in Nevada along the Nevada-California 23 
border (Hall 1946); however, populations once occurring in Nevada are now thought to 24 
be extinct (Hall 1946; Bradley 1966).  The distributional limits of the Colorado River 25 
cotton rat have not been established, and the southern limits of its range are not known 26 
(Hafner et al. in press).  McKernan (pers. comm.) has provided records for this species at 27 
Topock Marsh, Parker Dam, near Parker, Arizona, on the Colorado River Indian Tribes 28 
(CRIT) Reservation north of the Palo Verde Division Dam, near Blythe, California, and 29 
on and near Cibola NWR.  The dates of these observations range from 1974 to 1998. 30 



  Status of LCR MSCP Covered Species

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Appendices to Volumes I–III and V 

 
I-39 

December 2004

J&S 00450.00

 

Habitat Requirements and Special Considerations 1 

This subspecies of cotton rat is known to inhabit a narrow band of mesic sites along the 2 
banks of the Colorado River.  It is restricted to the mesic sites along the LCR and avoids 3 
the surrounding desert areas (Hoffmeister 1986; Grinnell 1914).  The subspecies is also 4 
found in association with irrigated croplands in some areas (Hoffmeister 1986).  Nests are 5 
woven in dense patches of grass or in burrows.  Trapping success for this subspecies 6 
occurs most often in areas dominated by common reed (Zimmerman pers. comm.). 7 

Feeding 8 

The Arizona cotton rat feeds primarily on grasses.  The related Sigmodon hispidus also 9 
feeds on sugar beets, citrus, other crops, some insects, eggs, and carrion (Zeiner et al. 10 
1990). 11 

Reproduction 12 

No data are available for this species.  However, the biology of this species is probably 13 
similar to that of the hispid cotton rat described below. 14 

Regionally Significant Populations in the LCR MSCP  15 
Planning Area 16 

Comprehensive surveys for Colorado River cotton rat have not been conducted.  The 17 
potential for significant populations of this endemic subspecies being within the planning 18 
area will not be known until additional surveys have been completed. 19 

Population Status and Reasons for Decline 20 

The population status and reasons for decline of this species are not well understood; 21 
however, the Colorado River cotton rat has a limited range and occurs along an area of 22 
the river that is subject to a number of human disturbances.  Agricultural and urban 23 
development, draining of wetlands, livestock grazing, and water diversion projects have 24 
probably all contributed to the species’ decline. 25 

Current Threats to Species Survival 26 

No current threats to species survival have been identified for the Colorado River 27 
cotton rat. 28 
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Existing Management Actions 1 

No existing management actions have been identified for the Colorado River cotton rat. 2 

Management Needs 3 

The distribution and population density of this subspecies should be investigated in 4 
Arizona and California.  These investigations should be performed over a period of at 5 
least 3 years to account for natural demographic cycles (Hafner et al. in press).  The 6 
extent of suitable habitat available to the subspecies should be determined (Hafner et al. 7 
in press). 8 

Recovery Goals 9 

There are no agency-mandated recovery goals for the Colorado River cotton rat. 10 

I.1.2.5 Yuma Hispid Cotton Rat (Sigmodon hispidus 11 
eremicus) 12 

Legal Status 13 

The Yuma hispid cotton rat has no legal status. 14 

Other Status 15 

The Yuma hispid cotton rat is also: 16 

 a Federal species of concern, and 17 

 a G5T2T3 (global rank) and an S2S3 (state rank) in the Arizona Heritage Data 18 
Management System, 19 

 a G5T2 (global rank) and an S2 (state rank) in the CNDDB, 20 

 a species of special concern in California. 21 

Species Distribution 22 

The Yuma hispid cotton rat is known from Yuma County, Arizona, Imperial County, 23 
California, and northern Baja California, Mexico (Hall 1981; Hoffmeister 1986).  Within 24 
the LCR MSCP planning area, it occurs on both sides of the Colorado River, from Yuma 25 
to the Mexican border.  The distributional range of the Yuma hispid cotton rat has 26 
increased as agricultural development has expanded along the LCR (Hafner et al. in 27 
press). 28 
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Habitat Requirements and Special Considerations 1 

Hispid cotton rats occupy moist, grassy sites, where they cut runways through the grass.  2 
Hoffmeister (1986) indicates that cotton rats in Yuma County have been taken mostly 3 
along the Colorado River and along adjacent sloughs in brushy areas.  Cotton rats have 4 
been reported from sites vegetated with common reed, arrowweed, and cattails, as well as 5 
from Bermuda grass farms along the river (Hoffmeister 1986). 6 

Feeding 7 

Hispid cotton rats eat many grasses and forbs and are more vegetarian than most native 8 
mice (Jameson and Peeters 1988).  The Yuma hispid cotton rat has benefited from the 9 
expansion of irrigated fields and has shown success in using agricultural areas 10 
(Zimmerman pers. comm.).  The subspecies is now commonly found along roadsides 11 
adjacent to alfalfa and clover fields (Zimmerman pers. comm.). 12 

Reproduction 13 

Cotton rats are prolific and produce several litters of 2–10 young, averaging about five a 14 
year (Davis and Schmidly 1994).  Captive females can give birth to as many as nine 15 
litters a year.  Data from wild-caught rats indicate that a nearly yearlong breeding season 16 
can occur, at least in the warmer parts of this species’ range.  The gestation period is 17 
approximately 27 days, and the young are weaned when 15–20 days old.  Sexual maturity 18 
is reached in about 40 days when the animals are still in their juvenile pelage.  Females 19 
can give birth for the first time when they are only 68 days old.  Given this reproductive 20 
potential, if a female breeds immediately after giving birth for 9–10 litters throughout a 21 
year, at the end of that year she could be a great-great-great-grandmother and the ancestor 22 
of about 15,500 cotton rats.  This reproductive potential is seldom reached because of 23 
predation, disease, lack of suitable or sufficient food, accidents, smaller litters, and fewer 24 
litters per year.  The potential, however, for explosive population growth exists in this 25 
species if the conditions are right. 26 

Regionally Significant Populations in the LCR MSCP  27 
Planning Area 28 

Comprehensive surveys for Colorado River cotton rat have not been conducted.  The 29 
potential for significant populations of this endemic subspecies being within the planning 30 
area will not be known until additional surveys have been completed. 31 

Population Status and Reasons for Decline 32 

The status of Yuma hispid cotton rat populations along the LCR is unknown.  It is 33 
believed that the species has adapted to agricultural conditions and has expanded 34 
its range. 35 
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Currents Threats to Species Survival 1 

No current threats to species survival have been identified for the Yuma hispid cotton rat. 2 

Management Needs 3 

No management needs have been identified.  Prior to formulating management needs for 4 
this subspecies, a census of population numbers and evaluation of habitat is needed 5 
(Arizona Game and Fish Department 1997c). 6 

Existing Management Actions 7 

No existing management actions have been identified for the Yuma hispid cotton rat. 8 

Recovery Goals 9 

There are no agency-mandated recovery goals for the Yuma hispid cotton rat. 10 

I.1.2.6 Western Least Bittern (Ixobrychus exilis 11 
hesperis) 12 

Legal Status 13 

The western least bittern has no legal status. 14 

Other Status 15 

The western least bittern is also: 16 

 a Federal species of concern, and 17 

 a G5TU (global rank) and an S3 (state rank) for the Arizona Heritage Data 18 
Management System, 19 

 a wildlife species of special concern in Arizona, 20 

 a G5TU (global rank) and an S1 (state rank) in the CNDDB, 21 

 a species of special concern in California. 22 
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Species Distribution 1 

Least bitterns nest in summer throughout much of the United States and southeast Canada 2 
south to most of tropical and subtropical South America east of the Andes.  The northern 3 
populations of this species winter in California, south Texas, and central Florida (Gibbs 4 
et al. 1992).  From April to September, the western least bittern is a locally common 5 
breeder in marshes along the LCR (Rosenberg et al. 1991; Garrett and Dunn 1981).  In 6 
winter, it is uncommon from Imperial Dam south to Yuma and rare farther to the north 7 
(Rosenberg et al. 1991). 8 

Habitat Requirements and Special Considerations 9 

The least bittern is a secretive bird usually found in densely vegetated freshwater 10 
marshes.  This long-distance migrant can also inhabit saltwater and brackish water 11 
marshes near the coast in the southern portion of its range (Kaufmann 1996; Gibbs et al. 12 
1992).  Along the LCR, the largest breeding populations of least bitterns are found in 13 
extensive cattail and bulrush marshes like those found near Topock, Cibola Lake, and 14 
Imperial Dam (Rosenberg et al. 1991; Conway et al. 2002).  Marshes that have developed 15 
with construction of reservoirs have created substantial areas of habitat for western least 16 
bitterns (Rosenberg et al. 1991; Conway et al. 2002).  Western least bittern habitat in the 17 
LCR MSCP planning area is assumed to correspond to the emergent vegetation 18 
component of the backwater land cover type with water depths suitable for the species.  19 
Monotypic stands of Phragmites are generally uninhabited by bitterns during the 20 
breeding season (Hunter pers. comm.). 21 

Smaller populations of least bitterns are found throughout the valley at a variety of 22 
marshy areas, including ponds and agricultural canals (Rosenberg et al. 1991).  The least 23 
bittern is the smallest member of the heron family and can obtain high densities in its 24 
preferred habitat.  Rosenberg et al. (1991) estimated the breeding density of this species 25 
to be 40 birds per 100 acres in some marshy areas along the LCR.  The least bittern is a 26 
carnivorous species that primarily eats small fish, such as catfish, minnows, eels, sunfish, 27 
killifish, and perch.  Other food items consumed by this species include frogs, tadpoles, 28 
salamanders, leeches, slugs, crayfish, small snakes, aquatic insects, and, occasionally, 29 
shrews and mice (Gibbs et al. 1992; Kaufmann 1996).  The least bittern builds its nest in 30 
tall marsh vegetation, usually cattails.  It occasionally nests in loose colonies but nests are 31 
generally scattered throughout the appropriate marsh vegetation.  Least bitterns raise one 32 
or two broods per year. 33 

Regionally Significant Populations in the LCR MSCP  34 
Planning Area 35 

All populations of the least bittern in the LCR MSCP planning area are considered 36 
regionally significant.  The largest populations of this species in the LCR MSCP planning 37 
area occur in the extensive cattail and bulrush marshes located at Topock, Cibola Lake, 38 
and near Imperial Dam (Rosenberg et al. 1991; Conway et al. 2002). 39 
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Population Status and Reasons for Decline 1 

The western least bittern is a locally common summer resident and breeder, with a few 2 
present in winter (Rosenberg et al. 1991), and it is assumed that occupied least bittern 3 
habitat is present in Reaches 1 and 3–7.  Opinions vary, however, on the geographic 4 
extent of least bitterns along the LCR, ranging from bitterns occupying most, if not all, of 5 
the available habitat (Hunter pers. comm.) to bitterns occupying only some of the 6 
available habitat (Conway pers. comm.).  It has been postulated that this species may 7 
breed semicolonially and require fairly large marshes for breeding, although this 8 
hypothesis has not been formally tested, and there is no information on minimum patch 9 
size for breeding (Conway pers. comm.).  The largest populations in the LCR MSCP 10 
planning area occur in extensive cattail or bulrush marshes, especially at Topock and 11 
Imperial NWR, and the highest densities were estimated at 40 individuals per 100 acres 12 
(Rosenberg et al. 1991).  Smaller populations of least bitterns are found throughout the 13 
valley at a variety of marshy areas, including ponds and agricultural canals (Rosenberg et 14 
al. 1991). 15 

Although no trend data are available for western populations of the least bittern, 16 
population trends probably reflect the availability of suitable freshwater marsh (Sauer et 17 
al. 1997).  Marshes have been declining throughout the 20th century as a result of 18 
channelization, dredging, flood control, grazing, stream diversion, recreational activities, 19 
and wildfires (New Mexico Department of Game and Fish 1997). 20 

Currents Threats to Species Survival 21 

Western least bitterns continue to be threatened by the loss and degradation of freshwater 22 
marsh (New Mexico Department of Game and Fish 1997). 23 

Management Needs 24 

The creation or restoration of marshes for Yuma Clapper Rail will benefit the western 25 
least bittern. 26 

Existing Management Actions 27 

No existing management actions have been identified for the western least bittern. 28 

Recovery Goals 29 

There are no agency-mandated recovery goals for the western least bittern. 30 
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I.1.2.7 California Black Rail (Laterallus jamaicensis 1 
coturniculus) 2 

Legal Status 3 

The California black rail is listed as threatened under CESA. 4 

Other Status 5 

The California black rail is also: 6 

 Federal species of concern, 7 

 a G4T1 (global rank) and an S1 (state rank) in the Arizona Heritage Data 8 
Management System, 9 

 a wildlife species of concern in Arizona, and 10 

 a G4T1 (global rank) and an S1 (state rank) in the CNDDB. 11 

Species Distribution 12 

The California subspecies of the black rail occurs in western North America from 13 
Tomales Bay, the Sacramento–San Joaquin River Delta, the foothills of Butte, Yuba, and 14 
Nevada Counties, and south very locally along the California coast at Bolinas Lagoon, 15 
San Francisco Bay, and Morrow Bay into northern Baja California, Mexico.  In 16 
California, it also occurs in the San Bernardino/Riverside area and at the Salton Sea area, 17 
including Finey and Ramer Lakes (California Department of Fish and Game 1991).  18 
Along the LCR, the California black rail is a permanent resident in the vicinity of 19 
Imperial Dam and Bill Williams Delta (Snider 1969; Repking and Ohmart 1977; Conway 20 
et al. 2002).  Other important areas for black rails are between Laguna Dam north to 21 
Ferguson and Martinez Lakes.  Marshes associated with the Colorado River from Senator 22 
Wash to Mittry Lake support most of the breeding black rails in the region.  The Planet 23 
Ranch area of the Bill Williams River and seep marshes along the All American Canal 24 
(AAC) are also important areas for black rails (Conway et al. 2002).  California black 25 
rails may also be present in marshes above Lake Mead (Conway pers. comm.).  Other 26 
than the small population of black rails at the Salton Sea, the birds along the Colorado 27 
River represent the only stable inland population of this subspecies (Eddleman et al. 28 
1994; Rosenberg et al. 1991).  Black rails are also thought to breed in the Cienega de 29 
Santa Clara, one of only three breeding localities for this species in Mexico and one of 30 
very few for the subspecies anywhere (Piest and Campoy 1998). 31 

Habitat Requirements and Special Considerations 32 

Studies conducted along the LCR suggest that habitat structure and water depths are more 33 
important factors than plant composition in determining black rail use of wetlands.  34 
Unsuitable water and structural conditions appear to restrict the California black rail to 35 
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only a fraction of the emergent vegetation available within an entire wetland (Flores and 1 
Eddleman 1995; Conway et al. 2002).  In general, Flores and Eddleman (1995) found that 2 
black rails used marshes with high stem densities and overhead coverage that were drier 3 
and closer to upland vegetation than randomly selected sites.  Marsh edges with water 4 
less than 1 inch deep dominated by California bulrush and three-square bulrush are used 5 
most frequently.  Recent surveys found that three-square bulrush was associated with 6 
black rail detections far more than other plant species (Conway et al. 2002).  Areas 7 
dominated by cattail are also used regularly but only in a small proportion to their 8 
availability and generally within 164 feet of upland vegetation where water depth is 9 
1.2 inches.  Telemetry studies at Mittry Lake found black rails to be sedentary, with home 10 
ranges averaging 0.5 ha (1.2 acres) or less (Flores and Eddleman 1991).  Survey and 11 
trapping efforts at Mittry Lake determined permanent residency for the black rail, further 12 
supporting the idea that this subspecies is nonmigratory along the LCR.  The erratic 13 
movements recorded for some juvenile and unmated birds during this research were 14 
consistent with the “wandering” behavior attributed to this subspecies and supports the 15 
idea that black rails may be capable of quickly occupying newly created habitats (Flores 16 
and Eddleman 1991).  Flores and Eddleman (1991) also studied black rail diets and food 17 
availability at Mittry Lake and found black rails consume a wide variety of invertebrates 18 
throughout the year, including beetles, earwigs, ants, grasshoppers, and snails.  When 19 
invertebrate availability drops during the winter months, a larger portion of high-energy 20 
cattail and bulrush seeds is consumed.  Lower resource availability in winter causes black 21 
rails to experience a significant weight loss, indicating that they are more vulnerable to 22 
stress during this time.  Nesting biology of the California black rail is poorly understood.  23 
Double clutching and renesting may be fairly common in this subspecies along the LCR.  24 
These behaviors, combined with a relatively large clutch size, long breeding season, 25 
apparently low predation rates, and aggressive nest defense suggest that the black rail has 26 
a high reproductive potential that is likely limited by the availability of shallow water 27 
environments (Flores and Eddleman 1991; Eddleman et al. 1994; Conway et al. 2002). 28 

Regionally Significant Populations in the LCR MSCP  29 
Planning Area 30 

All populations in the LCR MSCP planning area are considered regionally significant.  31 
California black rails nest locally along the LCR from Imperial NWR south to Mittry 32 
Lake.  Small populations occur irregularly adjacent to the LCR MSCP planning area as 33 
far north as the Bill Williams River NWR and Planet Ranch, where the black rail was 34 
first located in 1978 (Rosenberg et al. 1991; Eddleman et al. 1994; Arizona Game and 35 
Fish Department 1996c), and 15 were detected there in 2000 (Conway et al. 2002). 36 

Population Status and Reasons for Decline 37 

California black rail populations declined substantially between the 1920s and 1970s as a 38 
result of the loss and degradation of coastal salt and inland freshwater marshes 39 
(Eddleman et al. 1994; California Department of Fish and Game 1991).  Along the LCR, 40 
black rail populations declined an estimated 30% between 1973 and 1989, with the 41 
majority of birds shifting from north of Imperial Dam to Mittry Lake during the same 42 
period (Eddleman et al. 1994).  Rosenberg et al. (1991) reported that black rails appear to 43 
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be stable along the LCR, with approximately 100–200 individuals estimated to occur 1 
from Imperial NWR south to Mittry Lake.  Surveys in 2000 detected 136 individuals, 2 
mostly from Imperial Dam to Mittry Lake, as well as an isolated population of at least 3 
15 along the upper Bill Williams River (Conway et al. 2002).  The loss of habitat from 4 
the lining of canals that eliminate seeps and the filling and/or development of marshes 5 
has contributed to the decline of local populations (Conway et al. 2002). 6 

Current Threats to Species Survival 7 

Loss and degradation of wetlands are the primary threats to the California black rail 8 
(Arizona Game and Fish Department 1996c).  Along the LCR, black rails are threatened 9 
by the bulldozing of marsh vegetation, which is done to minimize evapotranspiration, and 10 
by the lining of irrigation canals, which eliminates shallow wetlands fed by seepage 11 
(Eddleman et al. 1994; Conway et al. 2002).  Because of strict water depth requirements, 12 
any additional management actions that cause significant or long-term fluctuations of 13 
water levels also threaten this species (Flores and Eddleman 1995).  The effect of 14 
selenium on black rails remains unknown, but toxic levels of this heavy metal may also 15 
threaten black rail populations in the LCR MSCP planning area (Arizona Game and Fish 16 
Department 1996c; Eddleman et al. 1994; Flores and Eddleman 1991). 17 

Management Needs 18 

Management needs for the black rail include the protection and enhancement of existing 19 
rail habitat and the creation of new shallow-water wetlands that have gently sloping 20 
shorelines, flat bottoms, and stable water levels.  Other management needs include the 21 
continued monitoring of black rail distribution and abundance, further research into black 22 
rail productivity and potential dispersal ability, and long-term monitoring of heavy metal 23 
(selenium) content in eggs and tissues (Arizona Game and Fish Department 1996c; Flores 24 
and Eddleman 1991).  Because black rails are permanent marsh residents, the effects of 25 
management practices such as dredging, prescribed burning, and water level 26 
manipulations should be carefully considered year-round.  Activities that may induce 27 
stress in black rail populations should be avoided in winter months when food availability 28 
and body weights are low.  Seasonal fluctuations in invertebrate and seed resources 29 
should be considered when developing future black rail management plans (Flores and 30 
Eddleman 1991).  Recovery plans for this species should address the effects of 31 
development, land use practices, and wetland modification on black rail habitat.  Further 32 
research that addresses population parameters and the winter ecology of black rails 33 
should also be emphasized (Eddleman et al. 1994).  34 

Existing Management Actions 35 

The California black rail has been designated as a priority species for marsh by the 36 
Arizona Partners in Flight (Latta et al. 1999).  Partners in Flight is an international 37 
cooperative program of agencies, organizations, and individuals committed to conserving 38 
neotropical migratory birds.  The Arizona Partners in Flight is a subgroup of this 39 
international program.  Its goal is to maintain healthy populations of neotropical 40 
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migratory birds and their habitats in Arizona and adjacent lands in Mexico through 1 
cooperative projects involving management, research, monitoring, and education. 2 

In addition to the specific management actions listed above, a wide variety of habitat-3 
based management actions are ongoing throughout the LCR Basin.  Most of these actions 4 
are small-scale projects that focus on the restoration/enhancement of native riparian, 5 
riverine, and marsh areas.  Cumulatively, these actions have the potential to aid 6 
significantly in efforts to conserve the California black rail. 7 

Recovery Goals 8 

There are no agency-mandated recovery goals for the California black rail. 9 

I.1.2.8 Yellow-Billed Cuckoo (Coccyzus americanus 10 
occidentalis) 11 

Legal Status 12 

The yellow-billed cuckoo is a USFWS candidate species for listing under the ESA and is 13 
listed as endangered under CESA. 14 

Other Status 15 

The yellow-billed cuckoo is also: 16 

  a G5 (global rank) and an S3 (state rank) in the Arizona Heritage Data Management 17 
System, 18 

 a wildlife species of special concern in Arizona, 19 

 a G5 (global rank) and an S1 (state rank) in the CNDDB, and 20 

 a G5 (global rank) and an S1 (state rank) under the Nevada Natural Heritage 21 
Program. 22 

Species Distribution 23 

Historically, the yellow-billed cuckoo was a fairly common breeding species throughout 24 
the river bottoms of the western United States and southern British Columbia (Gaines and 25 
Laymon 1984).  As a result of the loss of riparian woodland, the cuckoo has become an 26 
uncommon to rare summer resident in scattered locations throughout its former range.  27 
Along the LCR, the loss of cottonwood-willow has caused dramatic declines in the 28 
number of yellow-billed cuckoos.  The largest remaining breeding population in the LCR 29 
MSCP planning area is located at Bill Williams Delta (Halterman 2001, 2002; Rosenberg 30 
et al. 1991). 31 
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Habitat Requirements and Special Considerations 1 

Habitat loss along the LCR in recent decades has eliminated much potential habitat for 2 
yellow-billed cuckoos, and, because of their large territory requirements, nesting pairs 3 
primarily use larger stands of riparian forest (i.e., greater than 10 ha [25 acres]) 4 
(Halterman pers. comm.).  Habitat width is another important factor in the cuckoos’ 5 
selection of nesting territories.  Cuckoos maintain larger territories than many birds of 6 
comparable size (Platt 1975).  Gaines (1974) found very few cuckoos where suitable 7 
habitat was less than 100 metes (328 feet) wide and patch size was less than 10 ha 8 
(25 acres).  Galli et al. (1976) found cuckoos rarely present in patches of suitable habitat 9 
less than 24 ha (59 acres).  Using radio-telemetry, (Laymon and Halterman 1987) 10 
determined that yellow-billed cuckoos have large home ranges, averaging 17 ha 11 
(42 acres).  Studies along the LCR and throughout their range have shown that small 12 
willow-cottonwood stands (i.e., less than 40 ha [99 acres]) have low rates of occupancy, 13 
whereas large sites (i.e., greater than 80 ha [198 acres]) have the highest occupancy rates.  14 
Laymon and Halterman (1989) defined optimal stands as greater than 80 ha (198 acres) in 15 
extent and greater than 600 meters (1,968 feet) wide, marginal stands as 20–40 ha (49–16 
99 acres) in extent and 100–200 meters (328–656 feet) wide, and unsuitable stands as less 17 
than 15 ha (37 acres) in extent and less than 100 metes (328 feet) wide.  However, more 18 
recent studies found that 25 acres is an appropriate minimum patch size (Halterman pers. 19 
comm.).  Willows or isolated cottonwoods mixed with tall mesquites are used to a lesser 20 
extent (Rosenberg et al. 1991).  Monotypic stands of saltcedar are generally not inhabited 21 
by cuckoos (Halterman pers. comm.).  The yellow-billed cuckoo arrives on its breeding 22 
grounds in mid- to late-June and departs by the end of August, spending only about one 23 
quarter of its annual cycle on its breeding territory.  As a midsummer breeder, the cuckoo 24 
faces extremely high temperatures that could easily kill eggs not protected by behavioral 25 
or physiological cooling mechanisms.  To counter these midsummer temperatures, the 26 
cuckoo is a nest-site specialist, choosing stands of mature cottonwoods that have a 27 
subcanopy layer of willows that provide thermal refuge for the nest.  The restriction of 28 
this species’ breeding to the midsummer period is thought to be in response to a seasonal 29 
peak in large insect abundance, (e.g., cicadas, which dominate the cuckoo’s diet).  30 
Mantids, grasshoppers, and caterpillars are also important food resources for the cuckoo.  31 
Cuckoos will occasionally consume lizards and tree frogs (Rosenberg et al. 1991). 32 

Regionally Significant Populations in the LCR MSCP  33 
Planning Area 34 

The breeding population of the yellow-billed cuckoo adjacent to the LCR MSCP 35 
planning area at the Bill Williams River NWR is considered regionally significant 36 
(Halterman 2001; Rosenberg et al. 1991).  The Bill Williams River NWR has historically 37 
been a stronghold for yellow-billed cuckoos in the southwest, and it currently supports 38 
the largest population in western Arizona and along the LCR (Halterman 2001; 39 
Rosenberg et al. 1991).  Because of the important biological role the LCR plays in the 40 
cuckoo’s demographics, rangewide recovery of this species may not be possible without 41 
the significant recovery of cuckoo populations in the LCR MSCP planning area.  All 42 
populations in the LCR MSCP planning area are considered regionally significant.  Since 43 
1996, nesting pairs also have been documented within the LCR MSCP planning area at 44 
the Virgin River Delta (Reach 1), Cibola NWR (Reach 4), Imperial NWR, Picacho State 45 
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Recreation Area (Reach 5), Ehrenberg (Reach 4), Walker Lake, Gila/Colorado River 1 
confluence, and Gadsden Bend (Halterman 2001, 2002; McKernan and Braden 2002; 2 
Halterman pers. comm.).  Results of surveys in Reach 7 were inconclusive (McKernan 3 
and Braden 2002).  Unmated birds have been observed at the Virgin River Delta 4 
(McKernan and Braden 2002). 5 

Population Status and Reasons for Decline 6 

Yellow-billed cuckoos were fairly common and widespread in riparian systems 7 
throughout the western United States up until the early 1900s.  Since then, this species 8 
has decreased substantially in abundance.  Surveys conducted in California during 1986 9 
and 1987 found 31–42 breeding pairs along the upper Sacramento River, the Feather 10 
River, the south fork of the Kern River, and along the Santa Ana, Amargosa, and lower 11 
Colorado Rivers (California Department of Fish and Game 1991).  This represents a 66–12 
81% decline from 1977 surveys, when there were an estimated 122–163 pairs. 13 

Along the LCR, there was an estimated 93% decline in cuckoos between 1976, when 14 
surveys documented 242 individuals, and 1986, when the population was estimated at 15 
18 individuals based on loss of previously occupied habitat (Rosenberg et al. 1991; 16 
Hunter pers. comm.).  Gaines and Laymon (1984) documented about 65 pairs of yellow-17 
billed cuckoos along the LCR in 1977, when more than 4,000 ha (10,000 acres) of 18 
suitable nesting habitat still existed there (Hunter et al. 1987).  At the Bill Williams Delta, 19 
cuckoos decreased about 75% during the same surveys, with only 50–60 cuckoos 20 
remaining in 1986.  This population has fluctuated but continued to decline in recent 21 
years:  1993 (22–29 pairs), 1994 (26–32 pairs), 1997 (12–15 pairs), 1998 (20–25 pairs), 22 
1999 (6–9 pairs), and 2000 (10–13 pairs) (Halterman 2001).  It is possible that the 23 
reduction of mature, dense riparian cover in association with standing water has reduced 24 
the thermal conditions necessary for successful breeding by this species (Rosenberg et al. 25 
1991).  Other adverse impacts to cuckoos include water projects that alter riparian 26 
vegetation, agricultural activities, pesticides and other contaminants, livestock grazing, 27 
and off-road vehicle use (California Department of Fish and Game 1991). 28 

Current Threats to Species Survival 29 

The primary threat to this species’ survival is the continued loss, degradation, and 30 
fragmentation of mature cottonwood-willow vegetation.  Major threats to this vegetation 31 
type include reclamation, flood control, and irrigation projects; habitat loss as a result of 32 
urbanization and agricultural activities; and the continued invasion of nonnative saltcedar 33 
into riparian areas.  Exposure to pesticides and other contaminants on wintering and 34 
breeding grounds, as well as livestock grazing and off-road vehicle use within riparian 35 
areas, also continues to threaten this species’ survival (Rosenberg et al. 1991; California 36 
Department of Fish and Game 1991; Gaines and Laymon 1984). 37 
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Management Needs 1 

Protection and restoration of cottonwood-willow should be the primary management 2 
strategy for this species (Hunter et al. 1987; California Department of Fish and Game 3 
1992).  Riparian areas should be evaluated for their restoration potential along the entire 4 
LCR.  Protected areas should be managed to minimize impacts to the cuckoo in 5 
consideration of the ecological requirements of other sensitive riparian species.  Habitat 6 
management may include removal of exotic vegetation, changes in recreational use and 7 
livestock grazing regimes, and prohibitions on the use of pesticides in or adjacent to 8 
riparian areas.  Federal listing of the yellow-billed cuckoo in the western United States as 9 
endangered might also allow for more effective conservation and management of this 10 
species.  Periodic surveys (e.g., at 4-year intervals) and continued research into the 11 
breeding biology and other life history requirements of the yellow-billed cuckoo should 12 
also be incorporated into management plans (California Department of Fish and 13 
Game 1992). 14 

Existing Management Actions 15 

The yellow-billed cuckoo is a covered species under the Clark County MSHCP (Regional 16 
Environmental Consultants 1998).  Existing and proposed conservation measures for this 17 
species include general and ecosystem level actions for lowland riparian areas, including 18 
riparian vegetation protection, monitoring, restoration and enhancement, and acquisition 19 
from willing sellers.  The BLM has responsibility for the following conservation 20 
measures, as identified in the Clark County MSHCP (Regional Environmental 21 
Consultants 1998):  cooperate with NDOW and Clark County I&M Committee to 22 
implement surveys to determine the distribution, abundance, and potential threats to the 23 
yellow-billed cuckoo and other riparian-dependent species.  The NPS has responsibility 24 
for the following conservation measures, as identified in the Clark County MSHCP 25 
(Regional Environmental Consultants 1998):  develop information on the distribution of 26 
the yellow-billed cuckoo in the LCR MSCP planning area; conduct spring surveys to 27 
document breeding and nesting activities in southern Nevada; and protect existing areas 28 
of riparian vegetation.  Arizona Partners in Flight (Latta et al. 1999) and California 29 
Partners in Flight (Riparian Habitat Joint Venture 2000) conservation plans have 30 
designated the yellow-billed cuckoo as a priority species for riparian vegetation.  The 31 
California riparian conservation plan targets the California side of the LCR as a priority 32 
area for protection, management, and restoration of cuckoo habitat.  In addition, a wide 33 
variety of habitat-based management actions are ongoing throughout the LCR Basin.  34 
Most of these actions are small-scale projects that focus on the restoration/enhancement 35 
of native riparian, riverine, and marsh areas.  Cumulatively, these actions have the 36 
potential to aid significantly in efforts to conserve the yellow-billed cuckoo. 37 

Relatively small projects to restore cottonwood-willow stands as habitat for wildlife have 38 
been implemented in the LCR MSCP planning area in recent decades.  Although Ohmart 39 
(1994) reported that many cottonwood-willow restoration projects have not been 40 
successful in the creation of large habitat patches on the LCR, recent discoveries of avian 41 
use of restoration sites indicate that flood irrigation of sites may be the key to attracting 42 
more avian species than has been previously noted.  The following LCR MSCP species 43 
have been documented using restoration sites at either Cibola NWR, Pratt Restoration 44 
Site near Yuma, Arizona, or at Imperial NWR’s cottonwood nursery: willow flycatcher, 45 
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yellow-billed cuckoo, vermilion flycatcher, Bell’s vireo, yellow warbler, and summer 1 
tanager (Raulston pers. comm.). 2 

I.1.2.9 Elf Owl (Micrathene whitneyi) 3 

Legal Status 4 

The elf owl is listed as endangered under CESA and is Nevada State Protected. 5 

Other Status 6 

The elf owl is also: 7 

 a G5 (global rank) and an S5 (state rank) in the Arizona Heritage Data Management 8 
System, and 9 

 a G5 (global rank) and an S1 (state rank) in the CNDDB. 10 

Species Distribution 11 

The elf owl breeds in the southwestern United States, Baja California, Mexico, and 12 
northern mainland Mexico (Henry and Gelbach 1999).  In the United States, it is found in 13 
extreme southern Nevada, central Arizona, southwestern New Mexico, western Texas, 14 
and the southeastern corner of California (Henry and Gelbach 1999).  In winter, it 15 
migrates south to Baja California, Mexico, mainland Mexico, and the Rio Grande Valley 16 
in Texas.  In California, it is a very rare and local summer resident in riparian vegetation 17 
along the LCR, which lies at the western edge of its range (Rosenberg et al. 1991).  Small 18 
numbers of elf owls can be found at the Fort Mohave area, especially the Soto Ranch, 19 
Bill Williams River NWR, Headgate Rock Dam, Wilson Road 1.2 miles east of Highway 20 
95, Waterwheel Camp 13 miles north of Blythe, Aha Quin trailer park 11 miles north of 21 
Blythe, near Ehrenberg, Walter’s Camp, elsewhere in Cibola NWR, and at Picacho State 22 
Park, California (Halterman et al. 1989).  It used to be present south of Yuma. 23 

Habitat Requirements and Special Considerations 24 

The elf owl is the smallest owl in the world, measuring 5–6 inches long (Henry and 25 
Gelbach 1999).  Elf owls are found in saguaro deserts, wooded canyons, and riparian 26 
forests of southwestern North America.  Along the LCR, elf owls are found in 27 
cottonwood-willow woodlands and tall mesquite groves with remnant cottonwood or 28 
willow snags (Rosenberg et al. 1991).  Elf owls eat spiders, scorpions, and insects, 29 
including moths, beetles, and crickets (Henry and Gelbach 1999).  They forage by flying 30 
over open ground, sometimes hovering above the prey or pursuing it on the ground.  The 31 
elf owl is a rare local summer breeding resident from March to September along the LCR 32 
(Rosenberg et al. 1991).  Along the Colorado River, nests are placed in riparian areas in 33 
abandoned woodpecker holes in larger trees that have thick walls for insulation against 34 
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the daytime heat (Johnsgard 1988; California Department of Fish and Game 1991).  1 
Males are territorial, arriving as early as late March to defend potential nest sites and to 2 
entice the later arriving females to nest (Henry and Gelbach 1999).  Peak breeding season 3 
is April and May.  Young are ready to leave the nest by late June or early July, and the 4 
owls migrate south by October (California Department of Fish and Game 1991). 5 

Regionally Significant Populations in the LCR MSCP  6 
Planning Area 7 

All populations in the LCR MSCP planning area are considered regionally significant.  8 
Small populations of elf owls occur at Bill William’s NWR (adjacent to the LCR MSCP 9 
planning area), near Needles, north of Blythe, in the Fort Mohave area, and near Cibola 10 
NWR (Rosenberg et al. 1991).  Elf owl populations approximately 1 mile south and west 11 
of the California-Arizona-Nevada border junction contain the majority of the birds that 12 
remain in California. 13 

Population Status and Reasons for Decline 14 

The population status of the elf owl depends directly on available nesting holes made by 15 
woodpeckers and on sufficient rainfall and warmer temperatures that increase arthropod 16 
prey populations during the breeding season (Henry and Gelbach 1999).  In California, at 17 
the extreme northwest edge of its range, the elf owl is likely declining in the few desert 18 
riparian areas that it occupies (Halterman et al. 1989).  There may also be a general 19 
decline in Arizona, although it may be increasing its range in north-central Arizona and 20 
western New Mexico.  It is difficult to determine the species’ overall status in the 21 
Southwest.  The elf owl was probably never a common or widespread species along the 22 
LCR (Rosenberg et al. 1991).  Surveys of riparian areas on the California side of the LCR 23 
in 1987 reported between 15 and 25 owls at 10 sites (Halterman et al. 1989).  Population 24 
estimates in California for the early 1990s were 17–25 breeding pairs (California 25 
Department of Fish and Game 1991; Rosenberg et al. 1991).  The only reports from the 26 
California side of the LCR during 2000–2002 were of a confirmed breeding pair at 27 
Picacho State Park in 2000 (McKernan and Braden 2002) and 1–2 birds at the Soto 28 
Ranch in 2002.  Although the elf owl has probably never been common, it has declined as 29 
a result of the loss of mature riparian vegetation and saguaro desert (California 30 
Department of Fish and Game 1991; Rosenberg et al. 1991).  The habitat loss is 31 
attributed to agricultural development, river channeling, and flooding (California 32 
Department of Fish and Game 1991). 33 

Current Threats to Species Survival 34 

This species is threatened by continued loss of breeding habitats along the LCR 35 
(California Department of Fish and Game 1991). 36 
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Management Needs 1 

It is necessary to protect remaining riparian vegetation along the LCR to maintain 2 
breeding elf owls in California (California Department of Fish and Game 1991).  The 3 
breeding elf owl population should be monitored regularly to determine its status.  4 
Enhancement of riparian vegetation by removing exotic vegetation and restoring native 5 
vegetation would benefit elf owl populations. 6 

Existing Management Actions 7 

Relatively small projects to restore cottonwood-willow stands as habitat for wildlife have 8 
been implemented in the LCR MSCP planning in recent decades.  Although Ohmart 9 
(1994) reported that many cottonwood-willow restoration projects have not been 10 
successful in the creation of large habitat patches on the LCR, recent discoveries of avian 11 
use of restoration sites indicate that flood irrigation of sites may be the key to attracting 12 
more avian species than has been previously noted.  The following LCR MSCP species 13 
have been documented using restoration sites at either Cibola NWR, Pratt Restoration 14 
Site near Yuma, Arizona or at Imperial NWR’s cottonwood nursery: willow flycatcher, 15 
yellow-billed cuckoo, vermilion flycatcher, Bell’s vireo, yellow warbler, and summer 16 
tanager (Raulson pers. comm.). 17 

Recovery Goals 18 

There are no agency-mandated recovery goals for the elf owl. 19 

I.1.2.10 Gilded Flicker (Colaptes chrysoides) 20 

Legal Status 21 

The gilded flicker is listed as endangered under CESA. 22 

Other Status 23 

The gilded flicker is also: 24 

 a G5 (global rank) and an S5 (state rank) in the Arizona Heritage Data Management 25 
System, and 26 

 a G5 (global rank) and an S1 (state rank) in the CNDDB. 27 

Species Distribution 28 

The gilded flicker occurs along the LCR Valley in southern Arizona and southeastern 29 
California (Rosenberg et al. 1991).  In California, the gilded flicker is a rare resident 30 



  Status of LCR MSCP Covered Species

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Appendices to Volumes I–III and V 

 
I-55 

December 2004

J&S 00450.00

 

along the Colorado River, especially north of Blythe (Garrett and Dunn 1981; Rosenberg 1 
et al. 1991; California Department of Fish and Game 1991).  Outside the LCR, 2 
California’s only other population is restricted to Joshua tree woodlands of the eastern 3 
Mojave Desert near Cima Dome and the Lanfair Valley in California, but its status and 4 
trend are incompletely known (Garrett and Dunn 1981; California Department of Fish 5 
and Game 1991; Sterling pers. comm.).  Along the LCR, Grinnell (1914) found gilded 6 
flickers only within 6 miles north of Laguna Dam, and, with the exception of two pairs 7 
nesting in drowned cottonwood stumps, the birds were associated with stands of saguaro 8 
cacti.  Other historical records from Fort Mohave suggest that the gilded flicker was more 9 
widespread in riparian areas all along the Colorado River Valley (Grinnell 1914), but, in 10 
recent years, it is common only in the Bill Williams Delta (Rosenberg et al. 1991).  The 11 
fact the Grinnell failed to find this species farther north indicates that there may have 12 
been only a small population along the LCR at the time.  The LCR represents the western 13 
edge of the species’ range south of the isolated Mojave population, and it was never 14 
documented from the Salton Sink (Patten et al. 2003). 15 

Habitat Requirements and Special Considerations 16 

The desert-dwelling gilded flicker is found in saguaro deserts, mature cottonwood-willow 17 
riparian forests, and occasionally in mesquite areas with tall snags during the breeding 18 
season (California Department of Fish and Game 1991; Rosenberg et al. 1991).  A special 19 
habitat requirement for the gilded flicker is soft wood for building nest cavities (e.g., 20 
large cottonwoods, willows, or saguaro) (Rosenberg et al. 1991; Moore 1995; Hunter 21 
pers. comm.).  Gilded flickers forage primarily on the ground for ants and termites 22 
(Rosenberg et al. 1991).  They will also eat mistletoe berries, cactus fruits, and other wild 23 
berries but seldom forage in trees for insects as other woodpecker species often do 24 
(Terres 1980; Rosenberg et al. 1991).  Breeding begins in February, and two broods are 25 
usually raised in a year, with fledglings in late May and in July (Rosenberg et al. 1991).  26 
Cavities for nesting are usually excavated in saguaros, cottonwoods, and willows.  27 
Saguaros are preferred nesting sites, and riparian trees are usually used only when 28 
saguaros are unavailable.  Gilded flickers rarely nest near human dwellings. 29 

Regionally Significant Populations in the LCR MSCP  30 
Planning Area 31 

Gilded flicker populations along the California-Arizona border are considered regionally 32 
significant.  Adjacent to the LCR MSCP planning area, the gilded flicker is still fairly 33 
common at Bill Williams Delta, especially in adjacent desert uplands with saguaro.  It is 34 
rare within the LCR MSCP planning area, with small numbers persisting at Fort Mohave, 35 
the Colorado River Indian Reservation, Topock Marsh, Lake Havasu, near Ehrenberg, 36 
Walker Lake, between Imperial and Laguna Dams, and at Cibola and Imperial NWRs.  37 
(McKernan and Braden 2002). 38 
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Population Status and Reasons for Decline 1 

The gilded flicker occurs along the LCR as a locally rare to uncommon year-round 2 
resident and summer breeder (Rosenberg et al. 1991).  It was historically more common.  3 
The entire population along the LCR in Arizona and California was estimated to be about 4 
270 individuals in 1983 surveys, with fewer than 100 birds occurring outside of the Bill 5 
Williams Delta.  However, in the Arizona Sonoran desert east of the Colorado River, the 6 
gilded flicker is still common.  In California, there were an estimated 40 gilded flickers 7 
along the LCR in 1984 (California Department of Fish and Game 1991), but none were 8 
observed during 1986 surveys.  The decline of the gilded flicker along the LCR is 9 
attributed to the loss of upland saguaro deserts and mature riparian forests (California 10 
Department of Fish and Game 1991).  Reported competition between the gilded flicker 11 
and Gila woodpecker for nest sites (Brenowitz 1978; Rosenberg et al. 1991) probably 12 
reflects a shortage of cavities and cavity-producing snags where these species occur.  13 
Research indicated that the exotic European starling does not compete with the gilded 14 
flicker for nest cavities as it does with other species such as the Gila woodpecker (Kerpez 15 
and Smith 1990).  Other threats to the woodpecker include water and flood control 16 
projects, agricultural operations, livestock grazing, the introduction of exotic plants into 17 
native systems, and off-road vehicle activity. 18 

Current Threats to Species Survival 19 

The gilded flicker is threatened along the LCR by the loss and fragmentation of nesting 20 
and foraging habitat, and habitat degradation from water and flood control projects, 21 
agricultural operations, livestock grazing, the introduction of exotic plants, and off-road 22 
vehicle activity. 23 

Management Needs 24 

To effectively manage gilded flickers along the LCR, existing riparian vegetation and 25 
saguaro deserts should be protected through acquisition, cooperative agreements, 26 
conservation easements, and control of river flows (California Department of Fish and 27 
Game 1991).  Riparian reforestation and enhancement would also be beneficial.  The 28 
removal of exotic plants such as saltcedar would enhance disturbed riparian areas.  There 29 
should be regular surveys to determine the distribution and abundance of gilded flickers, 30 
the quality and extent of their habitat, and potential threats to individuals or their habitat. 31 

Existing Management Actions 32 

Relatively small projects to restore cottonwood-willow stands as habitat for wildlife have 33 
been implemented in the LCR MSCP planning in recent decades.  Although Ohmart 34 
(1994) reported that many cottonwood-willow restoration projects have not been 35 
successful in the creation of large habitat patches on the LCR, recent discoveries of avian 36 
use of restoration sites indicate that flood irrigation of sites may be the key to attracting 37 
more avian species than has been previously noted.  The following LCR MSCP species 38 
have been documented using restoration sites at either Cibola NWR, Pratt Restoration 39 
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Site near Yuma, Arizona or at Imperial NWR’s cottonwood nursery: willow flycatcher, 1 
yellow-billed cuckoo, vermilion flycatcher, Bell’s vireo, yellow warbler, and summer 2 
tanager (Raulson pers. comm.). 3 

Recovery Goals 4 

There are no agency-mandated recovery goals for the gilded flicker. 5 

I.1.2.11 Gila Woodpecker (Melanerpes uropygialis) 6 

Legal Status 7 

The Gila woodpecker is listed as endangered under CESA. 8 

Other Status 9 

The Gila woodpecker is also: 10 

 a G5 (global rank) and an S5 (state rank) in the Arizona Heritage Data Management 11 
System, and 12 

 a G5 (global rank) and an S1S2 (state rank) in the CNDDB. 13 

Species Distribution 14 

Gila woodpeckers occur in the extreme southwestern United States and south into Baja 15 
California, Mexico, and central Mexico (Terres 1980).  In the United States, they inhabit 16 
Arizona, southeastern California, southwestern Nevada, and southwestern New Mexico.  17 
Gila woodpeckers are a year-round resident in the few remaining stands of mature 18 
riparian forest and in a few residential areas along the LCR Valley (Rosenberg et al. 19 
1991).  They also occurred in groves and ranch yards having tall trees south of the Salton 20 
Sea, including residential areas in Brawley, Imperial County (Patten et al. 2003; Garrett 21 
and Dunn 1981).  Gila woodpeckers are now limited to several localities along the LCR 22 
between Needles and Yuma (California Department of Fish and Game 1991). 23 

Habitat Requirements and Special Considerations 24 

Gila woodpeckers are closely associated with saguaros or large trees that they use for 25 
nesting (Rosenberg et al. 1991).  They are most common in the desert mesas of Arizona 26 
(Terres 1980).  In California, they are found primarily in mature riparian vegetation, 27 
although they also use mesquite stands, orchards, and tall cultivated trees for nesting 28 
(Garrett and Dunn 1981; Rosenberg et al. 1991).  All Gila woodpecker nests found in 29 
trees in the Bill Williams Delta in 1977–78 were in dead branches or broken top snags of 30 
cottonwoods or willows (Rosenberg et al. 1991), indicating the value of cottonwood and 31 
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willow snags to this species.  Gila woodpeckers are important cavity excavators for a 1 
variety of secondary cavity-nesting bird species, including several other covered species 2 
(e.g., elf owl, gilded flicker).  Gila woodpeckers eat mostly insects, such as grasshoppers, 3 
beetles, ants, and grubs (Terres 1980).  They also eat bird eggs, fruit from orchards, 4 
mistletoe berries, cactus pulp, saguaro fruits, and corn (California Department of Fish and 5 
Game 1991).  Nesting cavities are excavated high in trees or saguaros and may be used 6 
for more than one season, unless taken over by owls or European starlings.  Breeding 7 
begins in February with pairing and territorial chasing.  Young are dependent on parents 8 
for an extended period of time after fledging, although 2–3 broods can be raised in a 9 
season  (Rosenberg et al. 1991).  Pairs in riparian areas tend to successfully raise more 10 
than one brood, each with 4–5 young.  In other vegetation communities, Gila 11 
woodpeckers tend to have high rates of nest failure as a result of the eviction of adults 12 
and eggs from nesting cavities by aggressive starlings. 13 

Regionally Significant Populations in the LCR MSCP  14 
Planning Area 15 

The LCR is a significant part of the Gila woodpecker’s range in California, and the only 16 
other California population resides in a few residential areas in the Imperial Valley 17 
(Garrett and Dunn 1981; Patten et al. 2003).  All populations in the LCR MSCP planning 18 
area are considered regionally significant.  Adjacent to the LCR MSCP planning area, the 19 
Bill Williams River NWR holds the largest population within the LCR region; but within 20 
the LCR MSCP planning area, small populations persist in several locations including 21 
Needles, along the Parker strip, near Blythe, Cibola NWR, Picacho SRA, and the 22 
Imperial and Laguna Dam areas (Rosenberg et al. 1991). 23 

Population Status and Reasons for Decline 24 

The Gila woodpecker was formerly more widespread and abundant along the LCR north 25 
to southern Nevada but is currently restricted to remnant native riparian areas as well as 26 
parks and golf courses with tall trees (Rosenberg et al. 1991).  In 1984, an estimated 27 
200 individuals occurred in California along the LCR (California Department of Fish and 28 
Game 1991).  Relatively low reproductive success was documented for 27 monitored 29 
pairs during this time.  Including the Arizona population of Gila woodpeckers along the 30 
LCR, there is an estimated total population of about 1,000 individuals (Rosenberg et al. 31 
1991).  The Gila woodpecker is declining in California as a result of the loss and 32 
degradation of mature riparian vegetation and saguaro deserts along the LCR (Garrett and 33 
Dunn 1981; California Department of Fish and Game 1991; Rosenberg et al. 1991).  34 
Some areas along the LCR, such as Needles and the Parker strip, have small populations 35 
that appear to have declined (Rosenberg et al. 1991; Sterling pers. comm.). 36 

Gila woodpeckers appear to require large blocks of riparian vegetation for nesting; 37 
isolated patches of riparian vegetation less than 49 acres do not support this species 38 
(Rosenberg et al. 1991).  Although a number of Gila woodpeckers may occur in 39 
residential and park areas with tall trees, they have low reproductive success in these 40 
areas because of competition for nesting cavities with the introduced European starling 41 
(Rosenberg et al. 1991).  Gila woodpeckers are also susceptible to territorial aggression 42 
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from gilded flickers (Brenowitz 1978; Rosenberg et al. 1991).  Gila woodpecker nest 1 
sites in patchy riparian stands with high edge-to-interior ratios (e.g., small or linear 2 
stands) are highly susceptible to aggressive European starlings, greatly reducing 3 
woodpecker productivity in narrow or small riparian stands (Brenowitz 1978; Kerpez and 4 
Smith 1990; Rosenberg et al. 1991; Edwards and Schnell 2000).  This territorial behavior 5 
is based on competition for limited nest cavity sites.  Other potential threats faced by this 6 
species include water and flood control projects, agricultural operations, introduced 7 
predators, livestock grazing, and the introduction of exotic plants into riparian systems 8 
(California Department of Fish and Game 1991). 9 

Current Threats to Species Survival 10 

This species is threatened along the LCR by the loss and fragmentation of breeding 11 
habitat, water and flood control projects, predation, competition with introduced starlings 12 
for nest cavities, and habitat degradation from agriculture, livestock grazing, and exotic 13 
plant introduction (California Department of Fish and Game 1991). 14 

Management Needs 15 

To manage for the Gila woodpecker, it is necessary to preserve existing riparian 16 
woodland along the LCR through acquisition, cooperative agreements, conservation 17 
easements, and control of river flows (California Department of Fish and Game 1991).  18 
Riparian reforestation and enhancement of disturbed riparian vegetation will benefit this 19 
species.  European starling control may benefit nesting pairs that are susceptible to 20 
competition for nest sites (Kerpez and Smith 1990).  Removal of exotic species, 21 
especially saltcedar, will also enhance riparian vegetation.  Regular surveys should be 22 
conducted to determine the distribution and abundance of Gila woodpeckers, evaluate the 23 
quality and extent of habitat, and document potential threats to birds or their habitat. 24 

Existing Management Actions 25 

Relatively small projects to restore cottonwood-willow stands as habitat for wildlife have 26 
been implemented in the LCR MSCP planning in recent decades.  Although Ohmart 27 
(1994) reported that many cottonwood-willow restoration projects have not been 28 
successful in the creation of large habitat patches on the LCR, recent discoveries of avian 29 
use of restoration sites indicate that flood irrigation of sites may be the key to attracting 30 
more avian species than has been previously noted.  The following LCR MSCP species 31 
have been documented using restoration sites at either Cibola NWR, Pratt Restoration 32 
Site near Yuma, Arizona or at Imperial NWR’s cottonwood nursery: willow flycatcher, 33 
yellow-billed cuckoo, vermilion flycatcher, Bell’s vireo, yellow warbler, and summer 34 
tanager (Raulson pers. comm.). 35 

Recovery Goals 36 

There are no agency-mandated recovery goals for the Gila woodpecker. 37 
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I.1.2.12 Vermilion Flycatcher (Pyrocephalus rubinus) 1 

Legal Status 2 

The vermillion flycatcher has no legal status. 3 

Other Status 4 

The vermillion flycatcher is a species of special concern in California (California 5 
Department of Fish and Game 1999). 6 

Species Distribution 7 

The breeding range of vermilion flycatchers in the United States includes southeastern 8 
California, extending east throughout southern Nevada, Arizona, New Mexico, and Texas 9 
then south to include most of Mexico and Central and South America (National 10 
Geographic Society 1987; Sauer et al. 1997; American Ornithologists’ Union 1998).  The 11 
LCR MSCP planning area below Hoover Dam is near the northwestern edge of its range.  12 
It has a very rare and local distribution along the LCR; the highest numbers of individuals 13 
predictably occur at the Bill Williams Delta (Rosenberg et al. 1991). 14 

Habitat Requirements and Special Considerations 15 

Nesting habitat along the LCR usually includes groves of cottonwood-willow bordered 16 
by honey mesquite, open water, and pastures (Rosenberg et al. 1991).  The species 17 
historically occurred along the LCR where large clearings had been opened in the 18 
cottonwood stands near Yuma (Grinnell 1914).  It has never been reported to use the 19 
extensive, dry honey mesquite woodlands found from Parker to Ehrenberg, though 20 
vermilion flycatcher is a common breeder in this vegetation type in eastern and south-21 
central Arizona.  Its winter habitat is similar to nesting habitat but also includes 22 
agricultural areas around heavily vegetated sites of human habitation that are far from 23 
riparian woodlands (Rosenberg et al. 1991).  Open water may be an important nesting 24 
habitat component because of the emergence of aquatic insects for prey, as these 25 
flycatchers are often observed foraging just above water (Ehrlich et al. 1988). 26 

Vermilion flycatchers are central-place foragers that usually fly out from a fixed perch 27 
and employ aerial sally maneuvers to capture prey.  Their diet along the LCR probably 28 
consists of bees, wasps, flies, beetles, and grasshoppers (Rosenberg et al. 1991). 29 

Nests of this species are inconspicuous and usually found deep in a tree fork or on 30 
horizontal branches of cottonwood, willow, and mesquite; exotic trees are sometimes 31 
used for nest sites in residential areas.  Nest height may vary from 7 to 36 feet above the 32 
ground (Ehrlich et al. 1988; Rosenberg et al. 1991).  Nests are flat and composed of dead 33 
twigs, forb stalks, fine grasses, rootlets, dry leaves, lichens, bark, cocoons, and spider silk 34 
(Harrison 1979). 35 
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Regionally Significant Populations in the LCR MSCP  1 
Planning Area 2 

Most nesting pairs of vermilion flycatchers remaining along the LCR (less than 10 3 
known) occur adjacent to the LCR MSCP planning area at Bill Williams NWR.  Within 4 
the LCR MSCP planning area, regionally significant populations persist at several 5 
locations including the Blythe golf course, Clark Ranch, Parker Dam residences, and 6 
Willow Valley estates (Rosenberg et al. 1991). 7 

Population Status and Reason for Decline 8 

Found along the LCR on a year-long basis, the breeding season for these flycatchers may 9 
begin as early as February and may extend through July with a second clutch (Rosenberg 10 
et al. 1991).  It is unknown whether the wintering and breeding individuals are the same, 11 
but more birds are present in winter than summer along the LCR.  Grinnell (1914) 12 
reported this species to be numerous from Ehrenberg south to Yuma.  By the early 1990s, 13 
as few as 10 breeding pairs remained along the entire LCR.  Its decline has been 14 
attributed to loss of native cottonwood-willow forests and the lack of annual flooding 15 
after the completion of Hoover Dam, floods which formerly created extensive, productive 16 
areas of standing water in early spring and summer (Rosenberg et al. 1991). 17 

Trend analysis of vermilion flycatcher populations has indicated a decline throughout the 18 
southwestern United States and in USFWS Region 2, which includes the LCR in Arizona 19 
(DeSante and George 1994; Sauer et al. 1997). 20 

Current Threats to Species Survival 21 

Current threats to the survival of vermilion flycatchers are indirect through the 22 
destruction of remaining native cottonwood-willow forests and the lack of recruitment in 23 
those mostly decadent forests (Rosenberg et al. 1991). 24 

Management Needs 25 

Native cottonwood-willow forests urgently need to be reestablished on a wide scale along 26 
the LCR (Ohmart 1994) to recover this species. 27 

Existing Management Actions 28 

Relatively small projects to restore cottonwood-willow stands as habitat for wildlife have 29 
been implemented in the LCR MSCP planning in recent decades.  The following LCR 30 
MSCP species have been documented using restoration sites at either Cibola NWR, Pratt 31 
Restoration Site near Yuma, Arizona or at Imperial NWR’s cottonwood nursery: willow 32 
flycatcher, yellow-billed cuckoo, vermilion flycatcher, Bell’s vireo, yellow warbler, and 33 
summer tanager (Raulson pers. comm.). 34 
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Recovery Goals 1 

No agency-mandated recovery goals are known to have been established.  A reasonable 2 
recovery goal for the LCR would be to increase the regional abundance of this species 3 
from rare to fairly common (at least locally). 4 

I.1.2.13 Arizona Bell’s Vireo (Vireo bellii arizonae) 5 

Legal Status 6 

The Arizona Bell’s vireo is listed as endangered under CESA. 7 

Other Status 8 

The Arizona Bell’s vireo is also: 9 

 a G5T4 (global rank) and an S4 (state rank) in the Arizona Heritage Data 10 
Management System and 11 

 a G5T4 (global rank) and an S1 (state rank) in the CNDDB. 12 

Species Distribution 13 

The Arizona Bell’s vireo is distributed throughout the river systems of the desert 14 
southwest.  Since 1900, populations of this subspecies of Bell’s vireo have declined along 15 
the lower reaches of the Colorado River, where it is now a rare to locally uncommon 16 
summer resident from Needles south to Blythe (Brown et al. 1983; Zeiner et al. 1990; 17 
Rosenberg et al. 1991).  This subspecies has also declined along the lower reaches of the 18 
Gila, Santa Cruz, and Salt Rivers.  At higher elevations, this subspecies has remained 19 
common throughout its range (Hunter et al. 1987).  Since the late 1960s, the Arizona 20 
Bell’s vireo has been expanding its range eastward along the Colorado River into Grand 21 
Canyon National Park (Brown et al. 1983). 22 

Habitat Requirements and Special Considerations 23 

The Arizona Bell’s vireo is an insectivorous, neotropical migrant that breeds in summer 24 
in riparian scrub along the LCR (Brown 1993; Rosenberg et al. 1991; California 25 
Department of Fish and Game 1992).  At low elevations, this subspecies is largely 26 
associated with early successional cottonwood-willow.  The presence of nearby water, 27 
ponded surface water, or moist soil conditions during the breeding season also may be an 28 
important component of nesting habitat (Rosenberg et al. 1991).  In the LCR MSCP 29 
planning area, suitable Bell’s vireo nesting habitat generally corresponds to cottonwood-30 
willow stands in structural types III and IV (Meents et al. 1984), and honey mesquite type 31 
III.  Serena (1986) found that Goodding’s willow was the most important plant 32 
contributing to cover around vireo nest sites along the LCR.  However, breeding 33 
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territories at the Soto Ranch were within mature honey mesquite that did not contain 1 
Goodding’s willow.  Lynn and Averill (1996) determined that vireos selected for 2 
cottonwood/willow and, to a lesser extent, for desert wash and mesquite/saltcedar 3 
vegetation types, while selecting against pure saltcedar.  Their data were based on vireo 4 
detections on point counts in mesquite/saltcedar, desert wash, and saltcedar vegetation 5 
types, but they did not report on the vegetation in breeding territories.  Their report also 6 
did not define vegetation types, so it is unclear whether any Goodding’s willow was 7 
present on sites identified as mesquite/saltcedar, desert wash, or saltcedar.  All breeding 8 
locations reported by McKernan and Braden (2002) consisted of 5–70% Goodding’s 9 
willow with 10–90% saltcedar cover.  Their report also did not describe the vegetation 10 
within vireo territories, so it is prudent to assume that at least some willow occurred 11 
within these territories following Rosenberg et al.’s (1991) and Serena’s (1986) assertion 12 
that willow was present in all territories. 13 

The near dependence of this subspecies on cottonwood-willow forests at low elevations 14 
may be related to the extremely high midsummer temperatures that exist outside of these 15 
forests (Walsberg and Voss-Roberts 1983; Hunter et al. 1987).  At higher elevations 16 
(above 1,400 feet), the Bell’s vireo uses saltcedar and honey mesquite, as well as 17 
cottonwood-willow forests (California Department of Fish and Game 1992; Hunter et al. 18 
1987; Rosenberg et al. 1991).  The elevational differences this subspecies exhibits in its 19 
breadth of habitat use is typical of many southwestern riparian birds and appears to be 20 
related to the availability of appropriate nest site environments, which may be 21 
constrained by restricted thermal tolerances (Hunter et al. 1987).  Most nests are located 22 
1.5–4.5 feet above ground and are generally suspended from small, lateral or terminal 23 
forks of low branches in dense bushes, small trees, and, occasionally, herbaceous 24 
vegetation.  In the Grand Canyon, 77 (64%) of 121 vireo nests were located in shrub 25 
saltcedar and 29 (24%) in honey mesquite (Brown 1993).  The Arizona Bell’s vireo is a 26 
frequent host of the brown-headed cowbird.  Although the percentage of cowbird eggs 27 
hatched relative to the number laid in vireo nests is low, cowbird parasitism significantly 28 
reduces vireo productivity through nest abandonment, the destruction or removal of both 29 
eggs and young, and nestling competition (Brown 1993; California Department of Fish 30 
and Game 1992; Rosenberg et al. 1991).  Populations of the Arizona Bell’s vireo appear 31 
to be regulated primarily by the availability of suitable nesting habitat and secondarily by 32 
the rate of cowbird parasitism (Brown 1993). 33 

Regionally Significant Populations in the LCR MSCP  34 
Planning Area 35 

Since the completion of Glen Canyon Dam in 1963, the Bell’s vireo has expanded its 36 
range eastward into the Grand Canyon.  Construction of Glen Canyon Dam has prevented 37 
seasonal flooding that formerly scoured the river’s banks and has allowed an extensive 38 
riparian scrub to develop in the old high-water zone.  This newly created vegetated area is 39 
largely composed of saltcedar and willow species and supports significant populations of 40 
Bell’s vireo adjacent to the LCR MSCP planning area (Brown et al. 1983).  Because 41 
Grand Canyon populations of the Bell’s vireo could serve as a source for emigrants to the 42 
LCR MSCP planning area, they are regionally significant because of the substantial 43 
decline of populations at lower elevations along the Colorado River.  This decline 44 
includes the southern portion of the LCR MSCP planning area, where the Arizona Bell’s 45 
vireo is now a rare to locally uncommon summer resident from Fort Mojave south to at 46 



  Status of LCR MSCP Covered Species

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Appendices to Volumes I–III and V 

 
I-64 

December 2004

J&S 00450.00

 

least Hunter’s Hole (Rosenberg et al. 1991; Lynn and Averill 1996; McKernan and 1 
Braden 2002).  All populations in the LCR MSCP planning area are considered 2 
regionally significant.  Since 1996, Arizona Bell’s vireos have been observed nesting 3 
within the LCR MSCP planning area at the Virgin River, Meadow Valley, Topock 4 
Marsh, Topock Gorge, Lake Havasu, Bill Williams River Delta, Headgate Rock Dam, 5 
Hall Island, Ehrenberg, Cibola Lake, Cibola NWR, Walker Lake, Draper Lake, Paradise 6 
Valley, Adobe Lake, Clear Lake, Taylor Lake, Picacho State Recreation Area, Ferguson 7 
Lake, Imperial NWR, Laguna Dam vicinity, Gila/Colorado River confluence, Gadsden 8 
Bend, and Hunter’s Hole (McKernan and Braden 2002). 9 

Population Status and Reasons for Decline 10 

The Arizona Bell’s vireo has been declining in the Southwest since 1900 (Hunter et al. 11 
1987).  The decline of this subspecies is primarily caused by extensive habitat loss and 12 
degradation and heavy nest parasitism by brown-headed cowbirds (Rosenberg et al. 1991; 13 
California Department of Fish and Game 1992).  Within the LCR MSCP planning area, 14 
this subspecies is declining at lower elevations but has remained stable and has even 15 
expanded its range at higher elevations (Hunter et al. 1987; Brown et al. 1983; California 16 
Department of Fish and Game 1992). 17 

Current Threats to Subspecies Survival 18 

Current threats to this subspecies within the LCR MSCP planning area include the 19 
continued loss and degradation of habitat as a result of urbanization, water projects, flood 20 
control projects, agriculture, livestock grazing, introduced competitors, exotic invasive 21 
plants, off-road vehicles, and nest parasitism by brown-headed cowbirds (Brown 1993; 22 
California Department of Fish and Game 1992; Rosenberg et al. 1991). 23 

Management Needs 24 

The management priority for the Arizona Bell’s vireo should be the return of healthy 25 
stands of cottonwood-willow that provide this riparian obligate subspecies with the 26 
breeding habitat it requires (Brown 1993; Hunter et al. 1987).  Natural regeneration of 27 
riparian vegetation should be encouraged, large-scale revegetation projects should be 28 
initiated, and exotic invasive species such as saltcedar should be controlled.  Protection of 29 
existing riparian woodlands along the LCR should be undertaken through acquisition, 30 
cooperative agreement, or conservation easement and through management of river 31 
flows.  Other management needs for this subspecies include cowbird control programs 32 
where deemed necessary and regular surveys of vireo habitat to determine distributions, 33 
population trends, quality and extent of habitat, and continuing threats to the subspecies 34 
(California Department of Fish and Game 1992).  Cowbird management techniques 35 
include trapping; selective shooting; relocation of feedlots, dairies, and stables away from 36 
riparian areas; grazing reductions in riparian areas; and revegetation of riparian areas to 37 
reduce edge affected nesting habitat (Brown 1993).  Relatively small projects to restore 38 
cottonwood-willow stands as habitat for wildlife have been implemented in the LCR 39 
MSCP planning in recent decades.  Although Ohmart (1994) reported that many 40 



  Status of LCR MSCP Covered Species

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Appendices to Volumes I–III and V 

 
I-65 

December 2004

J&S 00450.00

 

cottonwood-willow restoration projects have not been successful in the creation of large 1 
habitat patches on the LCR, recent discoveries of avian use of restoration sites indicate 2 
that flood irrigation of sites may be the key to attracting more avian species than has been 3 
previously noted.  The following LCR MSCP species have been documented using 4 
restoration sites at either Cibola NWR, Pratt Restoration Site near Yuma, Arizona or at 5 
Imperial NWR’s cottonwood nursery: willow flycatcher, yellow-billed cuckoo, vermilion 6 
flycatcher, Bell’s vireo, yellow warbler, and summer tanager (Raulson pers. comm.). 7 

Existing Management Actions 8 

No existing management actions have been identified for the Arizona Bell’s vireo. 9 

Recovery Goals 10 

There are no agency-mandated recovery goals for the Arizona Bell’s vireo. 11 

I.1.2.14 Sonoran Yellow Warbler (Dendroica petechia 12 
sonorana) 13 

Legal Status 14 

The Sonoran yellow warbler has no legal status. 15 

Other Status 16 

The Sonoran yellow warbler is listed as: 17 

 a G5 (global rank) and an S1 (state rank) in the CNDDB (California Department of 18 
Fish and Game 1999), and 19 

 a species of special concern in California (California Department of Fish and 20 
Game 1999). 21 

Species Distribution 22 

The breeding range of the yellow warbler includes most of the United States and Canada, 23 
with the exception of the deep south from Texas east to Florida (National Geographic 24 
Society 1987; Sauer et al. 1997).  Wintering populations occur from the LCR south to 25 
Central America.  Yellow warblers were formerly a common-to-abundant summer 26 
nesting species along the LCR but were extirpated as a regionally breeding species by the 27 
1950s (Rosenberg et al. 1991).  Although Rosenberg et al. (1991) stated that records of 28 
isolated singing males in the 1970s and 1980s did not indicate reestablished populations, 29 
more recent confirmed nesting records throughout the LCR MSCP planning area 30 
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(McKernan and Braden 2002) suggest yellow warblers have been reestablished as a 1 
nesting species along the LCR. 2 

Habitat Requirements and Special Considerations 3 

The yellow warbler is a nesting habitat generalist in mesic second growth woodland, 4 
gardens, and scrubland (Ehrlich et al. 1988).  This species is an obligate-riparian nesting 5 
bird in the lowland Southwest (Johnson et al. 1987).  Along the LCR, this species 6 
formerly nested commonly in cottonwood-willow ranging from gallery forests to early 7 
successional stage scrublands.  They make extensive use of saltcedar and athel tamarisk 8 
as both a nest substrate plant and as nesting habitat along the Colorado River in Grand 9 
Canyon and at upper Lake Mead, where they have been identified as relative habitat 10 
generalists (Brown et al. 1987; Brown and Trosset 1989). 11 

Transient yellow warblers along the LCR make use of any dense riparian vegetation, 12 
including saltcedar, athel tamarisk and other introduced shrubs and trees.  Wintering 13 
warblers appear most common in planted trees around trailer parks, such as near Parker, 14 
Earp, and Lost Lake (Rosenberg et al. 1991). 15 

Diets of yellow warblers (n = 18) along the Colorado River above Hoover Dam consist of 16 
a high percentage of flying insects, such as flies, midges, and wasps.  The predominant 17 
prey items they rely on are chironomid midges that emerge from the water in huge 18 
quantities (Yard 1997 cited in Ogden Environmental and Energy Services 1998). 19 

Nests of yellow warblers are generally found in upright forks of shrubs and trees at a 20 
height of 3–12 feet.  The nests are tight cups constructed of grasses and plant down and 21 
lined with plant down and sometimes hair (Harrison 1979). 22 

Regionally Significant Populations in the LCR MSCP  23 
Planning Area 24 

No regionally significant populations of Sonoran yellow warbler are known in the LCR 25 
MSCP planning area.  The currently known populations are small (McKernan and 26 
Braden 2002). 27 

Population Status and Reasons for the Decline 28 

Yellow warblers are fairly common transients during spring and fall migration.  They are 29 
also a rare but regular winter resident along the LCR.  Prior to 1955, yellow warblers 30 
were abundant breeders along the LCR (Monson pers. comm. in Rosenberg et al. 1991).  31 
Grinnell (1914) reported from one to four singing males per hectare in cottonwood-32 
willow.  Nationally, yellow warblers populations are showing an overall increase, though 33 
USFWS Region 1 (which includes the LCR in California) has been exhibiting a 34 
population decline (Sauer et al. 1997).  Isolated singing males were detected in June and 35 
July from 1977 to 1986 at the following locations:  Willow Valley Estates, Davis Dam 36 
residences, the Needles to Topock area, Blythe, and the Bill Williams Delta. 37 
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Since 1996, nesting Sonoran yellow warblers have been observed at Virgin River, 1 
Meadow Valley, Topock Marsh, Topock Gorge, Lake Havasu, Bill Williams Delta, 2 
Headgate Rock Dam, Hall Island, Ehrenberg, Cibola Lake, Cibola NWR, Walker Lake, 3 
Draper Lake, Paradise Valley, Adobe Lake, Clear Lake, Taylor Lake, Picacho State 4 
Recreation Area, Ferguson Lake, Imperial NWR, the Laguna Dam vicinity, 5 
Gila/Colorado River confluence, Gadsden Bend, and Hunter’s Hole (McKernan and 6 
Braden 2002). 7 

Decline of this species along the LCR has been primarily attributed to loss of 8 
cottonwood-willow because of agricultural conversion and secondly to a high rate of 9 
brood parasitism by brown-headed cowbirds (Rosenberg et al. 1991). 10 

Current Threats to Species Survival 11 

Studies on breeding and wintering yellow warblers in the United States and Central 12 
America suggest this species may not be able to accommodate large-scale, rapid shifts in 13 
habitat structure, such as those caused by human destruction of primary habitat 14 
(Weidenfeld 1989 cited in Ogden Environmental and Energy Services 1998).  The 15 
continued decline and decadence of native cottonwood-willow forests along the LCR is a 16 
threat to this species. 17 

Yellow warblers are one of three species that most frequently hosts brown-headed 18 
cowbird nest parasitism.  They typically layer new nesting material over cowbird eggs 19 
and their own clutch, laying a new clutch on top of the new layer (and the doomed eggs 20 
below it).  As many as five to six layers have been found in a single nest, each lower 21 
layer containing a cowbird egg (Harrison 1979).  Cowbirds parasitized 23% (5 of 22) of 22 
yellow warbler nests located along the Colorado River in Grand Canyon from 1982 to 23 
1987 (Brown, B. 1994), yet this warbler remains a common nesting species there. 24 

Inundation of active nests as a result of flooding appears to represent a negligent threat to 25 
this species (Brown and Johnson 1985). 26 

Management Needs 27 

Remnant patches of cottonwood-willow along the LCR are relatively small and scattered, 28 
cowbirds are abundant, and reestablishment of a self-sustaining nesting population in the 29 
LCR MSCP planning area seems unlikely without a recovery effort designed to restore 30 
large contiguous tracts of cottonwood-willow and to control cowbird populations on at 31 
least a temporary basis. 32 

From the broadest perspective, management actions along the LCR should be to 33 
reestablish several self-sustaining, core nesting populations of yellow warblers at large, 34 
contiguous stands of cottonwood-willow.  Since these large, contiguous stands of 35 
cottonwood-willow do not presently exist and will take some time to develop, even after 36 
an action plan for their reestablishment is implemented, recovery of nesting yellow 37 
warbler populations along the LCR will require long-term commitment and effort. 38 



  Status of LCR MSCP Covered Species

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Appendices to Volumes I–III and V 

 
I-68 

December 2004

J&S 00450.00

 

Existing Management Actions 1 

Large-scale efforts to recreate cottonwood-willow along the LCR have mainly proved a 2 
failure because of poor site selection and damage by beavers (Anderson et al. 1979; 3 
Anderson et al. 1984).  In California, cottonwood-willow restoration efforts designed for 4 
yellow-billed cuckoo recovery have inadvertently proved beneficial to yellow warblers 5 
(Laymon and Halterman 1987).  Relatively small projects to restore cottonwood-willow 6 
stands as habitat for wildlife have been implemented in the LCR MSCP planning in 7 
recent decades.  Although Ohmart (1994) reported that many cottonwood-willow 8 
restoration projects have not been successful in the creation of large habitat patches on 9 
the LCR, recent discoveries of avian use of restoration sites indicate that flood irrigation 10 
of sites may be the key to attracting more avian species than has been previously noted.  11 
The following LCR MSCP species have been documented using restoration sites at either 12 
Cibola NWR, Pratt Restoration Site near Yuma, Arizona or at Imperial NWR’s 13 
cottonwood nursery: willow flycatcher, yellow-billed cuckoo, vermilion flycatcher, 14 
Bell’s vireo, yellow warbler, and summer tanager (Raulson pers. comm.). 15 

Recovery Goals 16 

No agency-mandated recovery goals for yellow warbler have been established. 17 

I.1.2.15 Summer Tanager (Piranga rubra) 18 

Legal Status 19 

The summer tanager has no legal status. 20 

Other Status 21 

The summer tanager is listed as: 22 

 a G5 (global rank) and an S4 (state rank) in the Arizona Heritage Data Management 23 
System, 24 

 a G5 (global rank) and an S2 (state rank) in the CNDDB, and 25 

 a species of special concern in California. 26 

Species Distribution 27 

The summer tanager is a neotropical migrant that breeds throughout most of the 28 
southeastern and southwestern United States, including New Mexico, Arizona, southern 29 
Nevada, and southeast California.  This species winters from southern Baja California, 30 
Mexico, and central Mexico south to South America (Terres 1980; Robinson 1996).  31 
Along the LCR, the summer tanager is a rare to uncommon breeder from late April to 32 
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early October (Rosenberg et al. 1991).  In the LCR MSCP planning area, breeding 1 
summer tanagers are included in subspecies cooperi. 2 

Habitat Requirements and Special Considerations 3 

In the southwestern United States, summer tanagers occur primarily in cottonwood-4 
willow forests along rivers and streams.  Grinnell (1914) listed the tanager as one of the 5 
most characteristic species of this habitat association.  Along the LCR, well-developed 6 
stands of cottonwood-willow riparian forest can support 20–30 birds per 100 acres 7 
(Rosenberg et al. 1991).  Summer tanagers are also attracted to stands of saltcedar along 8 
the Colorado River.  Their association with this tall riparian tree suggests that canopy 9 
height may be a more important factor than species composition in the tanager’s selection 10 
of foraging and nesting habitats (Rosenberg et al. 1991).  At higher elevations in Arizona, 11 
summer tanagers expand into honey mesquite and other saltcedar vegetation 12 
communities, exhibiting the same pattern seen in other midsummer, open-nesting 13 
riparian-restricted species (Hunter et al. 1988).  Summer tanagers forage mainly in the 14 
tops of tall riparian trees for insects.  In the Southwest, this species feeds heavily on 15 
cicadas, bees, and wasps.  A variety of other insects (e.g., caterpillars, beetles, spiders, 16 
and flies) and berries and small fruits are also eaten (Kaufmann 1996; Terres 1980; 17 
Rosenberg et al. 1991).  Summer tanagers are an uncommon cowbird host and will raise 18 
up to two broods per year (Ehrlich et al. 1988; Rosenberg et al. 1991). 19 

Regionally Significant Populations in the LCR MSCP  20 
Planning Area 21 

Although summer tanagers are still common and widespread in many areas, their range 22 
may be contracting in the eastern United States, and they have experienced sharp declines 23 
along the LCR (Ehrlich et al. 1988; Kaufmann 1996; Robinson 1996).  Elsewhere in the 24 
Southwest, summer tanagers were believed to have been extirpated from the lower Gila, 25 
Santa Cruz, and Salt Rivers (Hunter et al. 1987).  Within the LCR MSCP planning area, 26 
the severe decline of this species since the 1970s is attributed to the continuing loss of 27 
mature cottonwood-willow forest.  Summer tanagers were still fairly abundant in and 28 
adjacent to the LCR MSCP planning area until the early 1980s, when severe flooding at 29 
Bill Williams Delta and along the Colorado River mainstem resulted in a 36% population 30 
decrease.  After the flooding, only 138 individuals were estimated to occur in the entire 31 
valley, while population densities at Bill Williams Delta dropped from 16–24 birds per 32 
100 acres to 6–10 birds per 100 acres (Rosenberg et al. 1991).  Based on these trends, it 33 
appears that the summer tanager may become extirpated as a breeding species along the 34 
LCR (Rosenberg et al. 1991). 35 

Population Status and Reasons for Decline 36 

Although summer tanagers are still common and widespread in many areas, their range 37 
may be contracting in the eastern United States, and they have experienced sharp declines 38 
along the LCR (Ehrlich et al. 1988; Kaufmann 1996; Robinson 1996).  Elsewhere in the 39 
Southwest, summer tanagers were believed to be extirpated from the lower Gila, Santa 40 
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Cruz, and Salt Rivers (Hunter et al. 1987).  Within the LCR MSCP planning area, the 1 
severe decline of this species since the 1970s is attributed to the continuing loss of mature 2 
cottonwood-willow forest.  Summer tanagers were still fairly abundant in the LCR MSCP 3 
planning area until the early 1980s, when severe flooding at Bill Williams Delta and 4 
along the Colorado River mainstem resulted in a 36% population decrease.  After the 5 
flooding, only 138 individuals were estimated to occur in the entire valley, while 6 
population densities at Bill Williams Delta dropped from 16–24 birds per 100 acres to 6–7 
10 birds per 100 acres (Rosenberg et al. 1991).  Based on these trends, it appears that the 8 
summer tanager may become extirpated as a breeding species along the LCR (Rosenberg 9 
et al. 1991). 10 

Current Threats to Species Survival 11 

The continuing loss of structurally well-developed stands of cottonwood-willow riparian 12 
forest is the primary threat to this species in the LCR MSCP planning area (Rosenberg et 13 
al. 1991; Hunter et al. 1987). 14 

Management Needs 15 

The return of healthy stands of cottonwood-willow is the primary management need of 16 
this species.  Riparian revegetation efforts that focus on the regeneration of cottonwood-17 
willow and control of saltcedar would be beneficial for this species (Hunter et al. 1987). 18 

Existing Management Actions 19 

Relatively small projects to restore cottonwood-willow stands as habitat for wildlife have 20 
been implemented in the LCR MSCP planning in recent decades.  Although Ohmart 21 
(1994) reported that many cottonwood-willow restoration projects have not been 22 
successful in the creation of large habitat patches on the LCR, recent discoveries of avian 23 
use of restoration sites indicate that flood irrigation of sites may be the key to attracting 24 
more avian species than has been previously noted.  The following LCR MSCP species 25 
have been documented using restoration sites at either Cibola NWR, Pratt Restoration 26 
Site near Yuma, Arizona or at Imperial NWR’s cottonwood nursery: willow flycatcher, 27 
yellow-billed cuckoo, vermilion flycatcher, Bell’s vireo, yellow warbler, and summer 28 
tanager (Raulson pers. comm.). 29 

Recovery Goals 30 

There are no agency-mandated recovery goals for the summer tanager. 31 
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I.1.2.16 Flat-Tailed Horned Lizard (Phrynosoma 1 
mcallii) 2 

Legal Status 3 

The flat-tailed horned lizard has no legal status. 4 

Other Status 5 

The flat-tailed horned lizard is: 6 

 a G3 (global rank) and S2S3 (state rank) in the Arizona Heritage Data Management 7 
System, 8 

 a wildlife species of special concern in Arizona, 9 

 a G3 (global rank) and S1 (state rank) in the CNDDB, 10 

 a species of special concern in California, and 11 

 a BLM sensitive species in California. 12 

Species Distribution 13 

The flat-tailed horned lizard occurs only in sparse, sandy areas of the deserts of extreme 14 
southwestern Arizona, southeastern California, northeastern Baja California, and extreme 15 
northwestern Sonora, Mexico.  Within Arizona, the species occurs in the Yuma Desert 16 
west of the Tinaja Altas and Gila Mountains and south of the Gila River.  In California, it 17 
is found in the Coachella Valley and south toward the head of the Gulf of California 18 
(Arizona Game and Fish Department 1997d). 19 

Habitat Requirements and Special Considerations 20 

The flat-tailed horned lizard occurs primarily in areas of sparsely vegetated creosote bush 21 
scrub or other open vegetation communities.  The substrate is typically fine sand on 22 
relatively level desert pavement, although it can also occur in pebbled areas, mudhills, 23 
and dune edges (Flat-tailed Horned Lizard Interagency Coordinating Committee 2003; 24 
Arizona Game and Fish Department 1997d).  This species is found from about 160 feet 25 
below sea level to approximately 984 feet above sea level (Funk 1981).  Horned lizards 26 
are ant specialists, feeding mainly on harvester ants (Veromessor spp. and 27 
Pogonomyrmex spp.) (Turner and Medica 1982); therefore, they are found only where 28 
these ants are present. 29 
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Regionally Significant Populations in the LCR MSCP  1 
Planning Area 2 

Within the LCR MSCP planning area, flat-tailed horned lizard habitat is located in the 3 
Yuma desert in the extreme southwestern portion of Yuma County, Arizona.  Though 4 
only approximately 6% of the total land area within the range of the species occurs in 5 
Arizona, approximately 39% (212 square miles) of the most important habitat remaining 6 
for flat-tailed horned lizard conservation occurs there.  (U.S. Fish and Wildlife Service 7 
1997.) 8 

Population Status and Reasons for Decline 9 

The decline of this species is primarily attributed to habitat loss.  Current data indicate 10 
that approximately 30–40% of the species’ habitat has been lost within its range (Flat-11 
tailed Horned Lizard Interagency Coordinating Committee 2003).  Historical and 12 
ongoing impacts to this species include geothermal development; residential, 13 
recreational, and industrial development; agricultural conversion and resulting chemical 14 
pollution; sand and gravel extraction; canal, pipeline, and transmission line construction; 15 
and authorized and unauthorized off-highway vehicle activity (Flat-tailed Horned Lizard 16 
Interagency Coordinating Committee 2003; Arizona Game and Fish Department 1997d). 17 

Current Threats to Species Survival 18 

Although a strategy is in place to protect large blocks of flat-tailed horned lizard habitat, 19 
development and off-highway vehicle activity continue to affect the species throughout 20 
much of its range. 21 

Management Needs 22 

The flat-tailed horned lizard was removed from the list of proposed threatened species in 23 
1997 as a result of the acceptance of a large-scale, rangewide management strategy.  On 24 
May 30, 2002, the USFWS reopened the comment period on reinstating its 1993 25 
proposed rule to list the flat-tailed horned lizard as threatened under the ESA, then in 26 
January 2003 withdrew the proposed rule (U.S. Fish and Wildlife Service 2003).  Five 27 
rangewide management areas have been designated for this species.  They include 28 
portions of the Goldwater Range in Arizona and an area in California that includes Anza 29 
Borrego State Park and lands east to the Colorado River and north of Interstate 8, among 30 
others.  Specific management needs for this species are outlined in the rangewide 31 
management strategy plan (Flat-tailed Horned Lizard Interagency Coordinating 32 
Committee 2003). 33 

Existing Management Actions 34 

Management actions that have been implemented or proposed for this species include: 35 
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 a closed season in portions of its range, 1 

 restrictions on scientific collecting permits, 2 

 full protection from take in California and Arizona, and  3 

 Areas of Critical Environmental Concern nomination for a portion of the species’ 4 
range in the Goldwater Range (Arizona Game and Fish Department 1997d). 5 

Reclamation is implementing a worker education program for the flat-tailed horned lizard 6 
in response to RPM 1 of USFWS’s final biological and conference opinion on LCR 7 
operation and maintenance from Lake Mead to the SIB (Bureau of Reclamation 1998a). 8 

Reclamation management actions to date for RPM 1 include: 9 

 approval of an interagency agreement with the Department of the Navy to provide a 10 
flat-tailed horned lizard worker education program, 11 

 preparation of the flat-tailed horned lizard working plan to provide guidance for the 12 
implementation of the flat-tailed horned lizard rangewide management strategy, 13 

 coordination of Reclamation activities concerning the flat-tailed horned lizard with 14 
the Management Oversight Group and the Interagency Coordination Committee, and 15 

 completion of the worker education program for Reclamation employees stationed at 16 
Yuma, Arizona. 17 

Reclamation is also submitting an annual flat-tailed horned lizard monitoring report to the 18 
USFWS Arizona Ecological Services Field Office in accordance with RPM 2 (Bureau of 19 
Reclamation 1998a).  Reclamation accomplishments for RPM 2 include: 20 

 allocation of funds to the Department of the Navy for flat-tailed horned lizard studies 21 
in the Yuma Desert Management Area, 22 

 preparation of the flat-tailed horned lizard working plan, and 23 

 coordination and approval of the flat-tailed horned lizard research interagency 24 
agreement with the Department of the Navy. 25 

Recovery Goals 26 

The recovery goal for this species is to establish and implement five range management 27 
areas where surface activities that would affect the species are restricted (Flat-tailed 28 
Horned Lizard Interagency Coordinating Committee 2003). 29 

I.1.2.17 Relict Leopard Frog (Rana onca) 30 

Legal Status 31 

The relict leopard frog is protected in Nevada. 32 
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Other Status 1 

The relict leopard frog is also: 2 

 a wildlife species of special concern in Arizona, 3 

 a G1 (global rank) and SU (state rank) under the Arizona Heritage Data Management 4 
System, and 5 

 a G1 (global rank) and S1 (state rank) under the Nevada Natural Heritage Program. 6 

Species Distribution 7 

Historically, the relict leopard frog was known from several locations along the Virgin 8 
River, from the Overton Arm of Lake Mead to north of St. George, Utah.  It was also 9 
known from the Muddy River and Meadow Valley Wash in Nevada, northwest of the 10 
Overton Arm.  This species was thought to be extinct but was rediscovered at three of 11 
51 potential habitat sites surveyed in 1991.  This survey included potential habitat in the 12 
historical range of the species (Bradford and Jennings 1997).  Three of the sites are at 13 
springs near the Overton Arm of Lake Mead.  A fourth population of relict leopard frogs 14 
on the Virgin River near Littlefield, Arizona, is in the range of the lowland leopard frog 15 
and is still awaiting additional studies to confirm its taxonomic status.  Three additional, 16 
recently confirmed populations of relict leopard frogs occur below Hoover Dam in Black 17 
Canyon (Marshall pers. comm. [a]; Rorabaugh pers. comm.). 18 

Habitat Requirements and Special Considerations 19 

In general, relict leopard frogs inhabit springs, marshes, and shallow ponds where a year-20 
round water supply is available.  Emergent or submergent vegetation, such as bulrushes 21 
or cattails, is probably necessary for cover and as substrate for oviposition (Jennings et al. 22 
1994).  Both suitable aquatic areas and adjacent moist upland or wetland soils, with a 23 
dense cover of grass or forbs and a canopy of cottonwoods or willows, are necessary for 24 
leopard frog habitat.  Populations have also been recorded in canals and roadside ditches 25 
(Jennings et al. 1994).  At present, confirmed populations of relict leopard frogs exist 26 
exclusively in geothermally influenced and perennial desert spring communities. 27 

Regionally Significant Populations in the LCR MSCP  28 
Planning Area 29 

There are no regionally significant populations of relict leopard frog in the LCR MSCP 30 
planning area.  There are, however, five known extant populations immediately adjacent 31 
to the LCR MSCP planning area (Marshall pers. comm. [a]).  There have been confirmed 32 
sightings of this species at Rogers Spring and Blue Point Spring, about 2 miles west of 33 
Stewarts Point on the Overton Arm of Lake Mead.  The other three known, and recently 34 
confirmed, populations are at Boy Scout Hot Springs, Salt Cedar Canyon Spring, and 35 
Bighorn Sheep Spring in Black Canyon below Hoover Dam (Marshall pers. comm. [a]; 36 
Rorabaugh pers. comm.).  Two populations, one at Corral Spring and the second on the 37 
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Virgin River near Littlefield, Arizona, are believed to have been extirpated (Marshall 1 
pers. comm. [a]). 2 

Population Status and Reasons for Decline 3 

The Blue Point Spring population, estimated to be the largest extant population, has been 4 
stable or increasing since 1992 (Bradford and Jennings 1997).  The total number of 5 
individual adult frogs among all known populations is estimated to be several hundred.  6 
The species has declined throughout its limited range, probably as a result of the loss and 7 
degradation of its habitat and bullfrog predation.  In addition, this species appears to be 8 
susceptible to lowering of the water table (Arizona Game and Fish Department 9 
1996c, 1998a). 10 

Current Threats to Species Survival 11 

The known populations are currently confined to small springs within a 5-mile area 12 
(Bradford and Jennings 1997) and are therefore susceptible to extirpation by localized 13 
impacts.  This species is also threatened by habitat destruction, lowering of the water 14 
table, and predation by nonnative bullfrogs (Arizona Game and Fish Department 15 
1996c, 1998a). 16 

Management Needs 17 

Management needs identified for this species include: 18 

 conservation of occupied habitat, 19 

 removal of bullfrogs and nonnative fishes from occupied and potential habitat, and 20 

 establishment of breeding populations of relict leopard frogs in potential habitat 21 
(Arizona Game and Fish Department 1996c). 22 

Studies should also identify the extent of other potential threats listed above. 23 

Existing Management Actions 24 

The relict leopard frog is a covered species under the Clark County MSHCP (Regional 25 
Environmental Consultants 1998).  Existing and proposed conservation actions include 26 
general and ecosystem-level actions for desert riparian areas, including environmental 27 
education programs; riparian vegetation and spring protection; restoration and 28 
enhancement; livestock, wild horse, and burro management; and potential 29 
reestablishment of extirpated populations.  In addition, the NPS has responsibility for the 30 
following species-specific conservation measures, as identified in the Clark County 31 
MSHCP (Regional Environmental Consultants 1998): 32 
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 install signs at springs, on a case-by-case basis, that explain the need for protecting 1 
the springs and warn that state laws prohibit camping within 100 feet of water 2 
sources; 3 

 inventory and monitor populations of relict leopard frogs and other amphibians, as 4 
time allows (currently being implemented); 5 

 evaluate the potential for reintroduction of relict leopard frog populations into 6 
managed areas (e.g., Las Vegas Wash Wetlands and Park, Boulder City Wetlands 7 
Park, and Big Springs Refugium); and 8 

 develop and implement an NPS management plan to ensure long-term protection and 9 
conservation of relict leopard frog populations.  The plan should address measures to 10 
monitor the remaining populations, grazing management, conservation agreements, 11 
conservation easements with private landowners, deterrence of poaching through 12 
regular ranger patrols, assessment of the need for refugia, and control of exotic fish 13 
and bullfrog populations. 14 

Funding priorities for the Clark County MSHCP include the following programs for the 15 
relict leopard frog: 16 

 continued identification of occupied sites and initiate monitoring, 17 

 genetic studies, and 18 

 protection and enhancement of both occupied and potential habitat at springs. 19 

Other NPS programs at Lake Mead NRA that would benefit relict leopard frogs include: 20 

 restoration of spring communities; 21 

 monitoring and reduction of recreational impacts at warm springs; 22 

 rehabilitation of Blue Point and Rogers Springs; 23 

 evaluation of the status of amphibians along the Virgin River; and 24 

 development of monitoring protocol and a management plan (National Park Service 25 
1994). 26 

The AGFD has developed a ranid frog conservation and management program in an 27 
effort to stabilize and recover Arizona’s native ranid frogs (Sredl 1997).  Management 28 
actions suggested by the AGFD nongame branch include: 29 

 determining taxonomic relationships with other leopard frogs, particularly the 30 
lowland leopard frog; 31 

 determining the current distribution and status of the species by conducting surveys 32 
throughout the potential range of the species (e.g., drainages feeding into Lake Mead, 33 
especially the Virgin River, and springs along the Colorado River mainstem below 34 
Hoover Dam); and 35 

 conserving and managing known populations in spring systems below Hoover Dam. 36 
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The last action may include habitat enhancement and maintenance, removal of nonnative 1 
predators and competitors, and establishment of new breeding populations (perhaps in 2 
association with aquatic areas established for native fishes that are managed to preclude 3 
invasion by nonnative species, such as bullfrogs, introduced Rio Grande leopard frogs, 4 
and crayfish). 5 

Recovery Goals 6 

There are no agency-mandated recovery goals for the relict leopard frog. 7 

I.1.2.18 Flannelmouth Sucker (Catostomus latipinnis) 8 

Legal Status 9 

The flannelmouth sucker has no legal status. 10 

Other Status 11 

The flannelmouth sucker is: 12 

 Federal species of concern, 13 

 a wildlife species of concern in Arizona, 14 

 a G3G4 (global rank) and an S2 (state rank) in the CNDDB, 15 

 a G3G4 (global rank) and an S1 (state rank) in the Nevada Natural Heritage Program, 16 
and 17 

 a BLM special-status species in Nevada. 18 

Species Distribution and Regionally Significant Population in 19 
the LCR MSCP Planning Area 20 

The flannelmouth sucker was historically found in medium to large rivers throughout the 21 
upper and LCR Basin (Joseph et al. 1977; Arizona Game and Fish Department 1996c).  22 
Although the flannelmouth sucker is currently widely distributed in the upper Colorado 23 
River Basin (Holden and Stalnaker 1975a, b; McAda et al. 1994), its occurrence in the 24 
LCR Basin has become more restricted.  The species’ range in the Upper Basin includes 25 
the mainstem of the Colorado River, numerous tributaries that drain a large portion of 26 
Colorado and Utah, and the San Juan River drainage in New Mexico.  In the Lower 27 
Basin, the flannelmouth sucker occurs only in local areas of suitable habitat (Sublette et 28 
al. 1990).  Populations in the Lower Basin occur in the Little Colorado River, Virgin 29 
River, Colorado River in Glen Canyon, Grand Canyon, LCR immediately below Davis 30 
Dam, and several small tributaries to the Colorado River above Lake Mead (Arizona 31 
Game and Fish Department 1996c; Valdez and Carothers 1998).  In the LCR MSCP 32 
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planning area, flannelmouth sucker occurs in the river reach downstream of Davis Dam 1 
where 611 individuals were stocked in 1976. 2 

Habitat Requirements and Special Considerations 3 

Flannelmouth suckers typically require medium to large flowing streams and survive 4 
poorly in reservoirs and river reaches influenced by impoundments (Minckley 1973).  5 
Flannelmouth suckers, like many native fishes, demonstrate ontogenetic shifts in habitat 6 
requirements and diet.  Subadult flannelmouth suckers in the Grand Canyon use sheltered 7 
shorelines, backwaters, and mouths of tributary streams (Valdez and Ryel 1995).  8 
Conversely, adults can be found in a variety of mainstem channel types, including at the 9 
mouths of tributaries, vegetated shorelines, midchannel cobble bars (Valdez and Ryel 10 
1995), eddies (Holden and Stalnaker 1975a; Valdez and Ryel 1995), and riffles (Holden 11 
and Stalnaker 1975a). 12 

Larval flannelmouth suckers feed on crustaceans and small aquatic invertebrates (Joseph 13 
et al. 1977; Maddux et al. 1987).  Adults feed on similar organisms, although 14 
Cladophora, plant seeds, and organic debris or detritus are also consumed (Carothers and 15 
Minckley 1981; Arizona Game and Fish Department 1996a; Douglas and Marsh 1996b). 16 

Spawning can take place from spring to early summer and is often preceded by an 17 
upstream migration.  Water temperatures at which flannelmouth suckers spawn appear to 18 
be variable.  Weiss (1993) reports peak spawning on days with a minimum temperature 19 
of 7ºC and a maximum temperature of 19ºC.  This temperature range is similar to that 20 
reported in the Upper Basin (Tyus and Karp 1990).  However, Otis (1994) and 21 
Lechleitner (1992) report stricter temperature requirements of 12º–15ºC and 17–23ºC, 22 
respectively.  Spawning has been observed in LCR tributaries in glides or slow riffles, 23 
over medium-coarse gravel substrate (Weiss 1993, Otis 1994). 24 

Population Status, Reasons for Decline, and Current Threats to 25 
Species Survival 26 

Water resource development and interactions with nonnative species currently threaten 27 
the flannelmouth sucker.  The species reacts poorly to impounded habitats and the 28 
artificial thermal regime created by impoundments.  Flannelmouth suckers in the White 29 
River of Colorado were found to actively avoid newly created reservoirs and move 30 
upstream into the river (Chart and Bergersen 1992).  Vanicek et al. (1970) found that the 31 
tailwater (and resulting change in temperature and flow regime) created by Flaming 32 
Gorge Dam displaced flannelmouth suckers to warmer locations and inhibited spawning 33 
for more than 60 miles downstream. 34 

Weiss (1993) suggests that the altered hydrology of the Colorado River below Glen 35 
Canyon Dam may negatively impact young-of-the-year flannelmouth suckers.  He 36 
suggests that poor representations of year classes may correspond to the lack of turbid, 37 
flooded areas in spring and early summer.  Reduced water temperature in the mainstem 38 
Colorado River is a primary threat to the flannelmouth sucker.  Survivability of larvae or 39 
eggs appears to be low, probably as a result of the effects of thermal shock when entering 40 
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the mainstem from warmer tributary waters.  Valdez and Ryel (1995) report poor 1 
reproductive success and recruitment in the Colorado River in Grand Canyon.  Most 2 
reproductive success appears dependent on natural thermal and flow regimes found in 3 
tributaries, although successful spawning is occurring in the mainstem.  Below Davis 4 
Dam, AGFD (1996c) captured 3,400 flannelmouth suckers (less than 100 mm) in 5 
mainstem backwaters from 1991 to 1994. 6 

Nonnative fish are a threat to flannelmouth suckers.  Hayes and Foreman (1997) found 7 
the fish fauna of the Topock Division to consist of 99.6% nonnative species.  8 
Flannelmouth suckers accounted for only 0.4% of the population.  Valdez and Ryel 9 
(1995) report that in the Grand Canyon, 90% of the total fish biomass is nonnative fish.  10 
Predation by nonnative fish can have a negative effect on flannelmouth sucker 11 
populations.  Several researchers found flannelmouth sucker remains in channel catfish 12 
stomach contents (Carothers and Minckley 1981; Tyus and Nikirk 1990; Douglas and 13 
Marsh 1996b).  Valdez and Ryel (1995) report that 10 predatory nonnative species that 14 
potentially prey on flannelmouth sucker inhabit the Colorado River in Grand Canyon. 15 

Flannelmouth suckers have also been reported to hybridize with other native and 16 
nonnative suckers.  Hybridization between flannelmouth and razorback suckers has been 17 
reported in the Grand Canyon of the Colorado River (Maddux et al. 1987; Valdez and 18 
Ryel 1995).  There appears to be a relatively high occurrence of hybridization in the 19 
Grand Canyon area, possibly related to the low abundance of razorback suckers (Valdez 20 
and Carothers 1998).  In the Little Colorado River from 1991 to 1995, Douglas and 21 
Marsh (1996b) found 25 razorback/flannelmouth hybrids. 22 

Studies funded by Reclamation during 1998–2002 show excellent recruitment of 23 
flannelmouth sucker in the LCR below Davis Dam (Mueller 2003).  The present 24 
population of flannelmouth is estimated at more than 4,000, all of which originated from 25 
an original stocking of 611 in 1976.  A possible reason for the increase of flannelmouth 26 
sucker, relative to the continued decline of razorback sucker, is preference for main river 27 
channel areas.  The main channel supports lower abundance and density of nonnative 28 
predator species compared to off-channel and backwater areas.  Early juvenile razorback 29 
sucker depend on slack water within off-channel and backwater areas and are exposed to 30 
higher predation by nonnative species than are flannelmouth sucker. 31 

Management Needs 32 

Management needs for this species include ameliorating the effects of reservoirs and 33 
nonnative fish species in flannelmouth waters and monitoring the status of populations 34 
(Arizona Game and Fish Department 1996c).  Existing management actions include 35 
yearly monitoring activities for flannelmouth sucker populations in the Colorado River 36 
from Lee Ferry downstream to Lake Mead.  This monitoring has been conducted since 37 
1986 by the AGFD. 38 

The GCMRC (1998) has funded monitoring and research activities for this species as part 39 
of its Biological Resources Program.  The objective of this program is to provide the 40 
knowledgebase required to implement ecosystem management strategies within an 41 
adaptive management framework. 42 
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The flannelmouth sucker is also a high-priority evaluation species under the Clark 1 
County MSHCP (Regional Environmental Consultants 1998).  Evaluation species are 2 
those taxa for which additional information is required or for which sufficient 3 
management prescriptions are unlikely to be defined and implemented sufficiently to 4 
support an application for a 10(a) permit at this time (Regional Environmental 5 
Consultants 1998).  Evaluation species are prioritized into three categories: high, 6 
medium, and low.  The categories establish the order in which future efforts will be made 7 
to secure coverage (Regional Environmental Consultants 1998).  Existing and proposed 8 
conservation actions include general and ecosystem-level actions for desert 9 
riparian/aquatic and spring areas.  Additional conservation actions include the 10 
development of a coordinated management plan for the Virgin River that incorporates 11 
conservation needs identified both in the species’ recovery plan and in recovery plans for 12 
the Virgin River chub and woundfin (Regional Environmental Consultants 1998). 13 

Recovery Goals 14 

There are no agency-mandated recovery goals for the flannelmouth sucker. 15 

I.1.2.19 MacNeill’s Sootywing Skipper (Pholisora 16 
gracielae) 17 

Legal Status 18 

The MacNeill’s sootywing skipper has no legal status. 19 

Other Status 20 

The MacNeill’s sootywing skipper is also: 21 

 Federal species of concern, 22 

 a G2G3 (global rank) and an S? (state rank unknown) under the Arizona Natural 23 
Heritage Program, 24 

 a BLM and USFS sensitive species in Arizona, 25 

 a G4 (global rank) and an S1 (state rank) under the Nevada Natural Heritage 26 
Program, and 27 

 a BLM special-status species in Nevada. 28 

Species Distribution 29 

MacNeill’s sootywing skipper has been reported from scattered, isolated locations along 30 
the Colorado River in Utah, Nevada, Arizona, and California (Emmel and Emmel 1973; 31 
Scott 1986; Wiesenborn 1997). 32 
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In Nevada, MacNeill’s sootywing skipper is reported from Clark County, along the 1 
Muddy River from Hidden Valley to south of Overton in the Moapa Valley.  In Arizona, 2 
this species has been reported from Mohave, La Paz, Yuma, Yavapi, Maricopa, and Pinal 3 
Counties, along the Colorado and Bill Williams Rivers.  In California, records are from 4 
San Bernadino, Riverside and Imperial Counties, along the Colorado River and Bennet 5 
Wash.  The type locality for this species is in the vicinity of Parker Dam. 6 

Habitat Requirements and Special Considerations 7 

Very little is known about the life history and ecology of the MacNeill’s sootywing 8 
skipper (Wiesenborn 1997).  Two generations fly per year:  April and July to October 9 
(Emmel and Emmel 1973).  Flight is rarely more than 8 inches above the ground and is a 10 
somewhat erratic, “bouncy” slow fluttering sort of flight. 11 

Species Description 12 

MacNeill’s sootywing skipper is a small-sized (wingspread 0.8–1.0 inch) butterfly that is 13 
dusky black and brown with white markings (Emmel and Emmel 1973).  This skipper is a 14 
poor flyer and flutters weakly, although Wiesenborn (1997) reported MacNeill’s 15 
sootywing skipper flying frequently.  The MacNeill’s sootywing skipper may be 16 
confused with the saltbush sootywing skipper, a fast-flying, slightly larger species that 17 
ranges over most of the Great Basin and Mojave Deserts. 18 

The egg of this species is white and sculptured with large prominences linked by ridges.  19 
The larval form of MacNeill’s sootywing skipper is lackluster green with off-white 20 
nodules.  The pupae are straw colored with white flecks and are hirsute over the body and 21 
head. 22 

The genus Pholisora was first described and defined by Scudder in 1872.  Dyar (1902) 23 
moved the Great Basin sootywing and the saltbush sootywing species into the genus 24 
Heperopsis; however, not all taxonomists followed his classification (Emmel and Emmel 25 
1973).  MacNeill’s sootywing skipper was originally described in the genus Pholisora by 26 
MacNeill in 1970; however, some authors use Dyar’s designation (Wiesenborn 1997) 27 

Habitat Description 28 

The specific physical parameters that determine the suitability of habitat for MacNeill’s 29 
sootywing skipper have not been described.  The skipper lives in areas that support dense 30 
patches of the larval host plant and other plants that can be used as nectar sources by the 31 
adults.  The larvae feed exclusively on quail bush (Torrey) (Chenopodiaceae), a 32 
halophytic plant that typically occurs in large clumps along the LCR in drainage systems.  33 
Adult MacNeill’s sootywing skippers are obligatory nectar feeders and will fly up to 34 
820 feet away from the host plant to find suitable nectar sources.  Therefore, MacNeill’s 35 
sootywing skipper needs quail bush scrub areas adjacent to riparian communities that 36 
support nectar sources such as honey mesquite. 37 
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Wiesenborn (1998, 1999) demonstrated that the skipper avoids direct sunlight and 1 
primarily stays in dense quail bush or honey mesquite where the shade cover is densest.  2 
Wiesenborn (pers. comm.) also stated that the skipper is associated with quail bush/honey 3 
mesquite riparian vegetation that is in areas with a high groundwater table. 4 

No information has been published as to the minimum patch size capable of supporting a 5 
population. 6 

Feeding 7 

Larval MacNeill’s sootywing skipper exclusively feed on quail bush (Wiesenborn 1997).  8 
The larvae roll the quail bush leaves into a protective cover while feeding (Comstock 9 
1929).  The quail bush cannot be used by the MacNeill’s sootywing skipper as a nectar 10 
source for the adults because the plant is wind rather than insect pollinated and does not 11 
have nectaries.  Adults have been recorded as flying as much as 850 feet away from the 12 
host plant to find nectar sources.  Wiesenborn (1997) reported MacNeill’s sootywing 13 
skipper as using the riparian honey mesquite, a plant with numerous extrafloral nectaries, 14 
on the Bill Williams River.  Other plants used by the adult include saltcedar, alfalfa, 15 
heliotrope, and sweet bush (Austin and Austin 1980; Wiesenborn 1997). 16 

Breeding 17 

The reproductive ecology of MacNeill’s sootywing skipper was partially described by 18 
Comstock (1929) under the incorrect name of Pholisora alpheus (Emmel and Emmel 19 
1973).  Males perch or patrol for females. 20 

Regionally Significant Populations in the LCR MSCP  21 
Planning Area 22 

Regionally significant populations are present at the Cibola NWR and along the lower 23 
Bill Williams River. 24 

Population Status and Reasons for Decline 25 

There is insufficient information available on the ecology, population biology, and 26 
distribution of MacNeill’s sootywing skipper to assess its population trend.  It is 27 
presumed that because MacNeill’s sootywing skipper primarily inhabits quail bush scrub 28 
adjacent to riparian areas, threats to this type of vegetation and its associated fauna 29 
probably also threaten this species.  These threats include changes in land-use practices 30 
that remove or damage or destroy the biological functions of quail bush scrub adjacent to 31 
riparian areas, as well as damaging or destroying the surrounding watersheds that feed the 32 
drainages that support MacNeill’s sootywing skipper habitat. 33 

Adjacent land uses may also influence populations of MacNeill’s sootywing skipper.  34 
Agricultural activities may have a negative impact if habitat is removed, or pesticides and 35 
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herbicides are used, however crops such as alfalfa have been reported to be used by the 1 
MacNeill’s sootywing skipper as a nectar source (Austin and Austin 1980). 2 

Management Needs 3 

No management needs have been identified for the MacNeill’s sootywing skipper. 4 

Existing Management Actions 5 

No existing management actions have been identified for the MacNeill’s sootywing 6 
skipper.  Protection of known populations of MacNeill’s sootywing skipper and their 7 
surrounding habitat, however, would reduce the need for state or Federal agencies to list 8 
this species as rare, threatened, or endangered.  Additional surveys by recognized experts 9 
will help establish the entire range of this species and yield more data on the microhabitat 10 
requirements of this species.  Furthermore, these surveys will provide collateral 11 
information on the number of viable populations needed to determine the recovery 12 
threshold for the MacNeill’s sootywing skipper. 13 

Recovery Goals 14 

There are no agency-mandated recovery goals for the MacNeill’s sootywing skipper. 15 

I.1.2.20 Sticky Buckwheat (Eriogonum viscidulum) 16 

Legal Status 17 

The sticky buckwheat is listed as a critically endangered plant in Nevada. 18 

Other Status 19 

The sticky buckwheat is also: 20 

 a Federal species of concern, 21 

 a G2 (global rank) and an S2 (state rank) in the Nevada Natural Heritage Program 22 
and 23 

 a BLM special-status species in Nevada. 24 

Species Distribution 25 

The sticky buckwheat is restricted to the northwestern corner of Arizona (Mohave 26 
County) and eastern Nevada (Clark County, Lincoln County).  The species’ range 27 
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includes an estimated 60-mile area between the Muddy and Virgin River drainages.  It is 1 
found from the Middle Point area of Lake Mead in the southern portion of its range to 2 
Weiser Wash in the northwest and Sand Hollow Wash and Coon Creek in the northeast.  3 
Additional localities include East Mormon Mesa, Toquop Wash, and the Virgin River 4 
Valley (including the type locality at the Virgin River Bridge at Riverside) (Reveal and 5 
Ertter 1980; Reveal 1985b; Niles et al. 1995).  This species has also been reported from 6 
the Muddy Mountains (Knight 1983) and was recently collected east of Lake Mead, 7 
along Mud Wash in the vicinity of Gold Butte (Niles et al. 1997).  In the Lake Mead 8 
NRA, this species is found primarily along the shoreline of the Overton Arm (Reveal and 9 
Ertter 1980; Niles et al. 1995; National Park Service 1999a).  Specific localities include 10 
Ebony Cove and areas south of the cove (e.g., vicinity of Middle Point), Lime Cove and 11 
Whale Rock, Glory Hole, Kline Hole, Little Bitter Wash, and along the road to Overton 12 
Beach (Niles et al. 1995; National Park Service 1999a). 13 

Habitat Requirements and Special Considerations 14 

The sticky buckwheat is an endemic species that has adapted to specialized habitat 15 
conditions in a narrow, geographically restricted range.  This species appears to be 16 
restricted to fine-grained soil sites and may have a particular affinity for caliche-capped 17 
sand or sand containing weathered calcareous rock (Niles et al. 1995).  The geographic 18 
distribution of this species correlates with outcroppings of the Muddy Creek Formation, 19 
which is widely exposed around Lake Mead and also occurs along the Muddy River, 20 
Meadow Valley Wash, and Virgin River Valley (Niles et al. 1995).  It has been 21 
traditionally associated with deep sand (e.g., low dunes, washes) or sandy areas and 22 
shorelines, and some of the highest density populations occur in these substrates (Knight 23 
1983; Reveal 1985a; Niles et al. 1995; National Park Service 1999a; Powell pers. 24 
comm.).  Recently, however, it has also been reported from weathered soils in protected 25 
areas along the edges of mesas (e.g., Mormon Mesa, Weiser Wash, and Sand Hollow 26 
Wash) and from solidified sands in dry wash channels (e.g., Virgin River drainage, 27 
Toquop Wash).  The sticky buckwheat is typically found in association with Mojave 28 
mixed scrub communities (Niles et al. 1995), at an elevation between 1,000 and 29 
2,500 feet.  In shoreline areas around Lake Mead, the sticky buckwheat occurs in areas 30 
that are subject to inundation as water levels change.  Within these areas, arrowweed and 31 
saltcedar are frequently present and may compete with this species (National Park 32 
Service 1999a).  Population dynamics in these shoreline areas of Lake Mead are 33 
stochastic, and the distribution and abundance of the species can change substantially 34 
from year to year.  In addition to its sensitivity to rainfall, which is highly variable in this 35 
region, local populations are extirpated by high-water levels but can reappear rapidly in 36 
recently exposed drawdown zones (Powell pers. comm.).  Recent observations indicate 37 
explosive population growth of weeds in the drawdown zone, which threatens the 38 
recovery of the sticky buckwheat populations (Powell pers. comm.). 39 

The sticky buckwheat is a tall, erect, diffusely branched annual herb with small yellow 40 
flowers.  Leaves are basal (or occasionally sheathing up the base) and densely tomentose 41 
to floccose-tomentose on one or both surfaces (Reveal 1985a).  This species is a winter 42 
annual, with seeds germinating after winter rains (e.g., late February–early March).  The 43 
blooming period for the sticky buckwheat is generally from April to late June (Reveal 44 
1985a; Niles et al. 1995).  The presence of this species and the number and size of 45 
individuals can vary considerably from year to year in a particular location and appear to 46 
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be correlated with winter precipitation and possibly temperature (Niles et al. 1995; 1 
National Park Service 1999a). 2 

Regionally Significant Populations in the LCR MSCP  3 
Planning Area 4 

Regionally significant populations of this species in the LCR MSCP planning area occur 5 
along the shoreline of the Overton Arm of Lake Mead.  The location and size of local 6 
populations has changed in recent years as a result of fluctuating lake levels.  During the 7 
high-water years of 1998–2000, populations at Kline Hole, Lime Cove/Whale Rock, 8 
Lime Cove, and Glory Hole were inundated and apparently have not recovered since, 9 
although the species has appeared in new locations during 2003 (Powell pers. comm.).  10 
Smaller, potentially significant populations in the LCR MSCP planning area in the past 11 
have included those south of Ebony Cove, in the vicinity of Overton Beach; along the 12 
Virgin River Valley; and along the Muddy River.  The status of these populations is 13 
currently unknown.  Smaller populations are considered regionally significant if they can 14 
be considered potential source populations for recolonization or they might facilitate 15 
exchange of genetic material between larger populations.  Regionally significant 16 
populations recorded in the vicinity of the LCR MSCP planning area also include Weiser 17 
Wash and Sand Hollow Wash.  With the apparent loss of historical populations and the 18 
establishment of new ones during the past few years, a new survey and monitoring 19 
program would be needed to ascertain the status of the species in the LCR MSCP 20 
planning area (Powell pers. comm.). 21 

Population Status and Reasons for Decline 22 

As indicated by its listing as critically endangered, Nevada considers the sticky 23 
buckwheat to be in danger of extinction.  Although there is no evidence that the sticky 24 
buckwheat had a wider geographic range in the past, local populations and habitat of the 25 
species were probably eliminated with the flooding of Lake Mead.  In the long term, 26 
impoundment of the river prevents the natural replenishment of sand in shoreline areas, 27 
which may result in the gradual shrinking of the species’ habitat (National Park Service 28 
1999a).  Although the sticky buckwheat is restricted to a relatively small range, it is 29 
found in several discrete populations within that range.  Many of these populations were 30 
reported as “robust” during 1995 surveys (Niles et al. 1995).  However, local populations 31 
occur within relatively small areas, are quite variable in size, and are vulnerable to 32 
extirpation (National Park Service 1999a).  Some of the largest populations of this 33 
species occur along the shoreline of Lake Mead, where receding waters in previous years 34 
created ideal habitat for this species (Niles et al. 1995; National Park Service 1999a).  35 
High-water levels at Lake Mead during 1998–2000, however, apparently decimated these 36 
larger populations (National Park Service 1999a; Powell pers. comm.), although new 37 
sites have since been recolonized in the drawdown zone (Powell pers. comm.).  38 
Additional causes of decline for this species include trampling and grazing by burros and 39 
livestock, off-road vehicle use, utility corridors and road grading, habitat displacement by 40 
saltcedar and arrowweed, and sand/gravel mining along the Muddy River (Niles et al. 41 
1995; Regional Environmental Consultants 1998; National Park Service 1999a; Powell 42 
pers. comm.). 43 
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Current Threats to Species Survival 1 

Major threats to this species in the LCR MSCP planning area include: 2 

 loss of habitat from inundation and rising water levels at Lake Mead, 3 

 invasion of shoreline (beach) areas by other plant species (e.g., saltcedar and 4 
arrowweed), and, 5 

 possibly, trampling and grazing by burros. 6 

Shoreline recreation does not currently appear to be a major threat to this species because 7 
the beaches where it occurs do not receive heavy recreational use.  In addition, the 8 
species typically flowers and sets seed prior to the beginning of heavy use periods at the 9 
lake (Niles et al. 1995; National Park Service 1999a; Powell pers. comm.). 10 

Recent observations (Powell pers. comm.) indicate that the threat posed by invasive 11 
weeds in the shoreline drawdown zone of Lake Mead is more severe than previously 12 
thought.  A prolific hybrid between Tamarix chinensis and T. ramosissima has invaded 13 
the shoreline and has been shown to be exceptionally vigorous.  In addition, athel 14 
reproduces by seed around the shoreline of Lake Mead and is gradually expanding its 15 
hold on shoreline-riparian areas.  Finally, other species of weeds have become abundant 16 
in the drawdown zone, including Russian thistle, Sahara mustard, and common species of 17 
Sysimbrium not previously noted as threats to native plants in this area (Powell pers. 18 
comm.). 19 

Management Needs 20 

Current observations (Powell pers. comm.) suggest that the control of invasive weeds, 21 
especially tamarisk, around Lake Mead is of paramount importance to the sticky 22 
buckwheat and other riparian and shoreline species.  As populations of invasive species 23 
expand, their production of seeds and ability to take over new sites increases, and they 24 
will preempt sites that could support native plant populations.  Another primary 25 
management need for this species in the LCR MSCP planning area is population 26 
monitoring along the Lake Mead shoreline to assess: 27 

 the long-term effects of periodic inundation on species viability, including the rate of 28 
recolonization; 29 

 habitat replacement by saltcedar or other invasive species (native species such as 30 
arrowweed appear to be a less immediate problem); 31 

 the effects of burro trampling and grazing; and 32 

 the effects of shoreline recreation on populations. 33 

Management recommendations based on results of this monitoring could include 34 
managing lake levels to ensure the presence of suitable habitat for this species, removal 35 
of undesirable plant species, fencing to exclude burros, and restrictions on shoreline 36 
recreation in certain locations. 37 
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Existing Management Actions 1 

No specific management actions have been implemented for this species.  Ongoing 2 
surveys for the sticky buckwheat are being conducted by the University of Nevada, Las 3 
Vegas (UNLV) as part of a 5-year Assistance Agreement between the university and the 4 
Nevada State Office of the BLM.  This agreement provides for surveys of special-status 5 
plants on public lands in the eastern Mojave Desert within southern Nevada (Niles et al. 6 
1995, 1997).  In addition, NPS is periodically surveying habitats and populations of the 7 
sticky buckwheat in the Lake Mead NRA (National Park Service 1999a). 8 

The sticky buckwheat is a covered species under the Clark County MSHCP.  The 9 
following discussion refers to existing or proposed management actions that may benefit 10 
this species under that plan.  Most of the habitat for this species in the MSHCP occurs on 11 
BLM and NPS lands, and the basis for coverage was that “implementation of existing 12 
management, including the Nevada Division of Forestry (NDF) permit requirements, 13 
should provide adequate conservation for this species (Regional Environmental 14 
Consultants 1998, 2000).”  Agencies identified in the Clark County MSHCP as 15 
responsible for existing or proposed management actions that may affect this species at 16 
the general, ecosystem, and species-specific levels include the BLM, NPS, and NDF. 17 

The BLM has responsibility for the following general or ecosystem-level conservation 18 
measures, as identified in the Clark County MSHCP (Regional Environmental 19 
Consultants 1998, 2000): 20 

 continue to conduct inventories on special-status plants; 21 

 manage wild horses and burros as necessary to protect special-status species in 22 
important habitat areas; 23 

 where feasible, rehabilitate, reclaim, or revegetate areas subjected to surface-24 
disturbing activities, with emphasis on habitat for covered species; and 25 

 control and/or eradicate tamarisk. 26 

It is important to note that none of the measures above is specific to the sticky 27 
buckwheat, so they may or may not result in direct or indirect benefits to this species. 28 

The BLM has also submitted and received funding for a biennium budget request to the 29 
Clark County Desert Conservation Plan Implementation and Monitoring Committee for 30 
special-status plant inventories on BLM and USFS lands.  Funding for this and other 31 
projects was authorized by Secretary Norton on June 26, 2001.  The focus of these 32 
surveys will be on recording locational data, as well as population (e.g., relative 33 
abundance, phenology) and habitat information (e.g., disturbance, soil, plant associates).  34 
The BLM’s inventory will focus on the sticky buckwheat and three-corner milkvetch. 35 

The NPS has several existing, funded, general, ecosystem, and species-specific 36 
conservation measures that may benefit this species, including the following (Regional 37 
Environmental Consultants 1998, 2000): 38 

 coordinate the inventory of the sticky buckwheat and the three-cornered milkvetch 39 
with other survey efforts on Federal lands, 40 
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 manage burro populations under the NPS burro management plan to ensure resources 1 
are protected, and 2 

 investigate the basic ecology of the obligate pollinators of target plant species listed 3 
in the Clark County MSHCP to ensure that LCR MSCP conservation measures 4 
complement conservation recommendations and the location of protected areas and 5 
ensures the inclusion of the pollinators’ full habitat and food source requirements. 6 

In addition, the NPS submitted and received funding for a biennium budget request to the 7 
Clark County Desert Conservation Plan Implementation and Monitoring Committee for 8 
rare plant inventory and monitoring and for the inventory of invasive weeds.  Funding for 9 
this and other projects was authorized by Secretary Norton on June 26, 2001.  This 10 
project specifically includes both continued surveys for the sticky buckwheat and the 11 
design and implementation of a monitoring plan for this species.  Work on this project is 12 
in progress as of July 2003.  The NPS has pending an additional proposal to the Clark 13 
County Desert Conservation Plan Implementation and Monitoring Committee for a 14 
vegetation monitoring program to address rare plants, plant poaching, and weed 15 
management. 16 

The NDF is responsible for prohibiting the removal or destruction of native flora listed as 17 
fully protected (Nevada Revised Statutes [NRS] 527.270).  This listing includes critically 18 
endangered species such as the sticky buckwheat.  In addition, the NDF will cooperate 19 
and enter into agreements, to the maximum extent practicable, with the Clark County 20 
MSHCP participants for the administration and management of areas established for the 21 
conservation, protection, restoration, and propagation of native plant species threatened 22 
with extinction (i.e., critically endangered species), pursuant to NRS 527.300 (Regional 23 
Environmental Consultants 1998, 2000). 24 

The NDF has submitted a biennium budget request to the Clark County Desert 25 
Conservation Plan Implementation and Monitoring Committee for a full-time forester.  26 
This proposal did not receive funding during the 2001–2002 funding cycle but has been 27 
resubmitted as part of the current (Round 4) list of projects for which funding is proposed 28 
under the Southern Nevada Public Land Management Act of 1998.  This position would 29 
be responsible for determining that the Clark County MSHCP can be implemented 30 
without further endangering any Nevada critically endangered plant species and for 31 
implementing and monitoring mitigation measures.  The forester would be responsible 32 
for completing a comprehensive investigation for each listed species in the MSHCP and 33 
developing a mitigation plan, which would include: 34 

 establishment of a conservation area and the signing of a conservation agreement, 35 

 conservation area management and oversight in perpetuity, 36 

 identification of research needs, 37 

 oversight and management of research activities, 38 

 transplanting trials, and 39 

 soil stockpiling. 40 
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The forester would also work with Federal, state, and local agencies to design, 1 
implement, and evaluate a research project on the propagation of state-listed plant species 2 
in Clark County. 3 

Recovery Goals 4 

There are no agency-mandated recovery goals for the sticky buckwheat. 5 

I.1.2.21 Threecorner Milkvetch (Astragalus geyeri 6 
var. triquetrus) 7 

Legal Status 8 

The threecorner milkvetch is listed as a critically endangered plant in Nevada. 9 

Other Status 10 

The threecorner milkvetch is also: 11 

 a Federal species of concern, 12 

 a G4?T2 (global rank) and an S1 (state rank) in the Arizona Heritage Data 13 
Management System, 14 

 a G4?T2 (global rank) and an S2 (state rank) in the Nevada Natural Heritage 15 
Program, and 16 

 a BLM special-status species in Nevada. 17 

Species Distribution 18 

The threecorner milkvetch occurs in northwestern Mohave County, Arizona, and Clark 19 
and Lincoln Counties, Nevada, where it is rare and localized along the lower Muddy, 20 
Virgin, and Colorado Rivers (Niles et al. 1995; U.S. Fish and Wildlife Service 1992; 21 
Barneby 1989; Knight 1983).  The range of this taxon includes an estimated 75-mile area 22 
(south to north) from near Calville Bay at Lake Mead NRA to Sand Hollow Wash in 23 
Mohave County, Arizona, and southeastern Lincoln County, Nevada.  On an east-west 24 
axis, the species occurs across a 40-mile) area from St. Thomas Gap to Dry Lake Valley.  25 
Additional localities in or near the LCR MSCP planning area include the Overton Arm of 26 
Lake Mead (e.g., Hamblin Bay/Sandy Cove, Ebony Cove, Middle Point, vicinity of 27 
Overton Wildlife Management Area and Overton sewage lagoons), Mormon Mesa, Little 28 
Bitter Wash, Virgin River Valley, Toquop Wash, Weiser Wash, Mud Wash, and Red 29 
Rock Springs (Niles et al. 1995, 1997; National Park Service 1999b). 30 
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Habitat Requirements and Special Considerations 1 

The threecorner milkvetch is an endemic that has adapted to specialized habitat 2 
conditions within a narrow, geographically restricted range.  This species appears to be 3 
restricted to fine-grained soil sites.  Its geographic distribution is similar to the sticky 4 
buckwheat in terms of occurring on outcroppings of the Muddy Creek Formation.  Unlike 5 
the sticky buckwheat, however, the threecorner milkvetch does not seem to occur on 6 
caliche-capped sand, and the two taxa rarely occupy the same sites within the Muddy 7 
Creek formation (Niles et al. 1995).  The threecorner milkvetch is typically associated 8 
with sand or sandy soil in flats, dunes, washes, gullies, and sandy valley floors at an 9 
elevation between about 1,100 and 2,400 feet (Nevada Natural Heritage Program 2001).  10 
Recent studies verify that this variety has an affinity for sand-related areas and may occur 11 
on stabilized sands (often with a sparse gravel covering) and on deep dunes.  Many 12 
localities are adjacent to dunes or on blowouts on active dunes (Niles et al. 1995, 13 
National Park Service 1999b).  This variety is found in association with creosote bush 14 
scrub (U.S. Fish and Wildlife Service 1992; Knight 1983; Mozingo and Williams 1980; 15 
Barneby 1989; Niles et al. 1995; National Park Service 1999b; Powell pers. comm.). 16 

The threecorner milkvetch is a slender, often diminutive annual.  Leaves and stems are 17 
covered with a soft, ashy (cinereous) pubescence.  Flowers are typically whitish or white 18 
with faint pink veinings but turn violet upon drying.  Pods are inflated, unilocular, and 19 
triangular in cross section (Barneby 1989; Mozingo and Williams 1980; National Park 20 
Service 1999b).  This variety is a winter annual, with seeds germinating after winter rains 21 
(e.g., late February–early March).  Plants flower within 4–6 weeks of germination, so 22 
they typically bloom and begin to set seed by late March–early April.  In many locations, 23 
plants are senescent by mid-June but may persist for a longer period of time, depending 24 
on latitude and rainfall (Niles et al. 1995; Barneby 1989).  The occurrence, number, and 25 
size of individuals at a particular location in a given year are quite variable (National 26 
Park Service 1999b; Powell pers. comm.) and appear to correlate with winter 27 
precipitation and possibly temperature (Niles et al. 1995).  Shifting sands in the dune 28 
environment probably influence germination and local population sizes by exposing or 29 
burying seed reserves of this species (National Park Service 1999b). 30 

Regionally Significant Populations in the LCR MSCP  31 
Planning Area 32 

Regionally significant populations of the threecorner milkvetch in the LCR MSCP 33 
planning area occur along the shoreline of Lake Mead, including the Overton Arm.  The 34 
largest populations occur at Hamblin Bay and Sandy Cove (Niles et al. 1995; National 35 
Park Service 1999b; Powell pers. comm.).  The largest population, at Sandy Cove, is 36 
monitored annually by the NPS (Powell pers. comm.).  Smaller, potentially significant 37 
populations in the LCR MSCP planning area include those at Ebony Cove, at the 38 
unnamed cove between Ebony Cove and Middle Point, at Little Bitter Wash, on the 39 
Virgin River Dunes, in that portion of the Virgin River Valley in the Lake Mead NRA, 40 
east of the Overton Wildlife Management Area (including near the Overton sewage 41 
ponds), and, possibly, along the Muddy River.  Smaller populations are considered 42 
regionally significant if they can be considered potential source populations for 43 
recolonization or might facilitate exchange of genetic material between larger 44 
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populations.  Regionally significant populations in the vicinity of the LCR MSCP 1 
planning area include Toquop Wash, Sand Hollow Wash, Mormon Mesa, Weiser Wash, 2 
and Dry Lake Valley. 3 

Population Status and Reasons for Decline 4 

Although the threecorner milkvetch is restricted to a relatively small range, several 5 
populations occur within that range.  Most extant populations appear to be relatively 6 
small, with more than half of these populations consisting of fewer than 100 individuals 7 
(Niles et al. 1995, 1997; National Park Service 1999b).  Many populations either do not 8 
appear on a yearly basis or fluctuate in size from year to year.  For example, an estimated 9 
1,500 individuals were observed at Sandy Cove in 1995; 1998 population size in the 10 
same location was estimated at 300 plants (Niles et al. 1995; National Park Service 11 
1999b; Powell pers. comm.).  During 2002, an extremely dry year, no plants were 12 
observed, whereas in 2003, approximately 300 plants were observed. 13 

Population trends have not been well documented for the threecorner milkvetch.  The 14 
variability mentioned above makes it difficult to assess long-term trends.  Germination 15 
may be influenced by sand movement on dunes, as well as by rainfall (National Park 16 
Service 1999b), and poor seed production and insect infestations may contribute to the 17 
limited distribution or small population sizes observed for this variety (Mozingo and 18 
Williams 1980).  On the other hand, some populations may have been directly affected by 19 
rising water levels at Lake Mead (e.g., Middle Point).  Additional causes of decline for 20 
this taxon may include shoreline recreation, trampling and grazing by burros and 21 
livestock, off-road vehicle use, and utility corridors (Niles et al. 1995). 22 

Current Threats to Species Survival 23 

Threats to the threecorner milkvetch in the LCR MSCP planning area have not been well 24 
defined.  Some populations of this variety may be potentially threatened by: 25 

 loss of habitat from inundation and rising water levels at Lake Mead; 26 

 invasion of shoreline (beach) areas by other plant species (e.g., saltcedar, 27 
tumbleweed, Sahara mustard [Powell pers. comm.]); and, possibly, 28 

 trampling and grazing by burros. 29 

The threecorner milkvetch often occurs further back from the shoreline than the sticky 30 
buckwheat, however, and may be less affected by these factors (Powell pers. comm.).  31 
Shoreline recreation does not currently appear to be a major threat to this species because 32 
the species typically flowers and sets seed prior to the beginning of heavy use periods at 33 
the lake (Niles et al. 1995; Powell pers. comm.). 34 
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Management Needs 1 

Invasive exotic plant species threaten the dune ecosystem in the long-term and need to be 2 
addressed regionally.  Otherwise, the primary management need for this taxon in the 3 
LCR MSCP planning area is population monitoring along the Lake Mead shoreline to 4 
assess the degree and long-term effects of: 5 

 illegal off-road vehicle use of the Virgin River Dunes; 6 

 habitat replacement by invasive alien plants; 7 

 burro trampling and grazing; and 8 

 shoreline recreation. 9 

Management recommendations based on results of this monitoring could include 10 
enforcing off-road vehicle (ORV) prohibitions, regulating lake levels to ensure the 11 
presence of suitable habitat for this species, removal of undesirable plant species, fencing 12 
to exclude burros, and, potentially, restricting shoreline recreation in certain locations. 13 

Existing Management Actions 14 

No specific management actions have been implemented for the threecorner milkvetch.  15 
The NPS conducts weed control in shoreline-dune areas that support this species (Powell 16 
pers. comm.).  Ongoing surveys for the threecorner milkvetch are being conducted by 17 
UNLV as part of a 5-year Assistance Agreement between the university and the Nevada 18 
State Office of the BLM.  This agreement provides for surveys of special-status plants on 19 
public lands in the eastern Mojave Desert in southern Nevada (Niles et al. 1995, 1997).  20 
In addition, the NPS is periodically monitoring some populations in the Lake Mead NRA 21 
(National Park Service 1999b).  A phenological study of this species was conducted by 22 
NPS personnel, in conjunction with a student at UNLV (Powell pers. comm.). 23 

The threecorner milkvetch is a covered species under the Clark County MSHCP.  The 24 
following discussion refers to existing or proposed management actions that may benefit 25 
this taxon under that plan.  Most of the habitat for the threecorner milkvetch in the 26 
MSHCP occurs on BLM and NPS lands, and the basis for coverage was that 27 
“implementation of existing management, including NDF permit requirements, should 28 
provide adequate conservation for this species (Regional Environmental Consultants 29 
1998, 2000).”  Agencies identified in the Clark County MSHCP as responsible for 30 
existing or proposed management actions that may affect this taxon at the general, 31 
ecosystem, and species-specific levels include the BLM, NPS, and NDF. 32 

The BLM has responsibility for the following general or ecosystem-level conservation 33 
measures, as identified in the Clark County MSHCP (Regional Environmental 34 
Consultants 1998, 2000): 35 

 continue to conduct inventories on special-status plants; 36 

 manage wild horses and burros as necessary to protect special-status species in 37 
important habitat areas; 38 
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 where feasible, rehabilitate, reclaim, or revegetate areas subjected to surface-1 
disturbing activities with emphasis on habitat for covered species; and 2 

 control or eradicate tamarisk. 3 

It is important to note that none of the measures above is specific to the threecorner 4 
milkvetch, so they may or may not result in direct or indirect benefits to this taxon. 5 

The BLM has also submitted and received funding for a biennium budget request to the 6 
Clark County Desert Conservation Plan Implementation and Monitoring Committee for 7 
special-status plant inventories on BLM and USFS lands.  Funding for this and other 8 
projects was authorized by Secretary Norton on June 26, 2001.  The focus of these 9 
surveys will be on recording locational data, as well as population (e.g., relative 10 
abundance, phenology) and habitat information (e.g., disturbance, soil, plant associates).  11 
The BLM’s inventory will focus on the sticky buckwheat and three-corner milkvetch. 12 

The NPS has a number of existing, funded, general, ecosystem, and species-specific 13 
conservation measures that may benefit this taxon, including the following (Regional 14 
Environmental Consultants 1998, 2000): 15 

 coordinate the inventory of the threecorner milkvetch and the sticky buckwheat with 16 
other survey efforts on Federal lands, 17 

 manage burro populations under the NPS burro management plan to ensure resources 18 
are protected, and 19 

 investigate the basic ecology of the obligate pollinators of target plant species listed 20 
in the Clark County MSHCP to ensure that LCR MSCP conservation measures 21 
complement conservation recommendations and the location of protected areas and 22 
ensures the inclusion of the pollinators’ full habitat and food source requirements. 23 

In addition, the NPS submitted and received funding for a biennium budget request to the 24 
Clark County Desert Conservation Plan Implementation and Monitoring Committee for 25 
rare plant inventory and monitoring, and for the inventory of invasive weeds.  Funding 26 
for this and other projects was authorized by Secretary Norton on June 26, 2001.  This 27 
project specifically includes both continued surveys for the threecorner milkvetch and the 28 
design and implementation of a monitoring plan for this species.  Work on this project is 29 
in progress as of July 2003.  The NPS has pending an additional proposal to the Clark 30 
County Desert Conservation Plan Implementation and Monitoring Committee for a 31 
vegetation monitoring program to address rare plants, plant poaching, and weed 32 
management. 33 

The NDF is responsible for prohibiting the removal or destruction of native flora listed as 34 
fully protected (NRS 527.270).  This listing includes critically endangered species such 35 
as the threecorner milkvetch.  In addition, the NDF will cooperate and enter into 36 
agreements, to the maximum extent practicable, with the Clark County MSHCP 37 
participants for the administration and management of areas established for the 38 
conservation, protection, restoration, and propagation of native plant species threatened 39 
with extinction (i.e., critically endangered species), pursuant to NRS 527.300 (Regional 40 
Environmental Consultants 1998, 2000). 41 
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The NDF has submitted a biennium budget request to the Clark County Desert 1 
Conservation Plan Implementation and Monitoring Committee for a full-time forester.  2 
This proposal did not receive funding during the 2001–2002 funding cycle, but has been 3 
resubmitted as part of the current (Round 4) list of projects for which funding is proposed 4 
under the Southern Nevada Public Land Management Act of 1998.  This position would 5 
be responsible for determining that the Clark County MSHCP can be implemented 6 
without further endangering any Nevada critically endangered plant species and for 7 
implementing and monitoring mitigation measures.  The forester would be responsible 8 
for completing a comprehensive investigation for each listed species in the MSHCP and 9 
developing a mitigation plan, which would include: 10 

 establishment of a conservation area and the signing of a conservation agreement, 11 

 conservation area management and oversight in perpetuity, 12 

 identification of research needs,  13 

 oversight and management of research activities, and 14 

 transplanting trials and soil stockpiling. 15 

The forester would also work with Federal, state, and local agencies to design, 16 
implement, and evaluate a research project on the propagation of state-listed plant species 17 
in Clark County. 18 

Recovery Goals 19 

There are no agency-mandated recovery goals for the threecorner milkvetch. 20 

I.1.3 Evaluation Species 21 

I.1.3.1 California Leaf-Nosed Bat (Macrotus 22 
californicus) 23 

Legal Status 24 

All bats are protected from direct take by the wildlife regulations of each state. 25 

Other Status 26 

The California leaf-nosed bat is also: 27 

 a Federal species of concern, 28 

 a G4 (global rank) and an S3S4 (state rank) in the Arizona Heritage Data 29 
Management System, 30 

 a wildlife species of concern in Arizona, 31 
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 a G4 (global rank) and an S2S3 (state rank) in the CNDDB, 1 

 a species of special concern in California, 2 

 a G4 (global rank) and an S2 (state rank) in the Nevada Natural Heritage Program, 3 

 a BLM sensitive species, 4 

 a USFS sensitive species (Region 5—Inyo National Forest), and 5 

 a highest priority species in the WBWG). 6 

Species Distribution 7 

The California leaf-nosed bat is the northernmost member of the tropical family 8 
Phyllostomatidae.  This species if found from coastal and eastern California to western 9 
New Mexico and from southeastern Nevada south into Baja California and northwestern 10 
mainland Mexico (Hall 1981). 11 

This species occurs throughout the LCR MSCP planning area, where suitable foraging 12 
habitat and roosting structures are present, especially along the Colorado River 13 
(Hoffmeister 1986; Zeiner et al. 1990; Brown, P. 1994; Western Bat Working Group 14 
1998). 15 

California leaf-nosed bats are year-round residents within the LCR MSCP planning area.  16 
This species is believed to not migrate, however, some local movement between roosts 17 
may occur, particularly on a seasonal basis (Nevada Bat Working Group 2001). 18 

Habitat Requirements and Special Considerations 19 

California leaf-nosed bats uses low-elevation vegetation types, such as desert scrub, 20 
alkali scrub, desert washes, riparian associations, and palm oases (Zeiner et al. 1990).  21 
Occurrence records for this species range up to 4,200 feet elevation, but all known roosts 22 
are located below 3,000 feet close to desert riparian areas (Zeiner et al. 1990; Nevada Bat 23 
Working Group 2001). 24 

Feeding.  Although this species is believed to not require drinking water (Bell et al. 25 
1986), it often forages near open water where greater quantities of insect prey congregate.  26 
Food items include large night-flying beetles, grasshoppers, moths, butterflies, 27 
dragonflies, caterpillars, and, possibly, some types of fruits, including those of cacti 28 
(Hoffmeister 1986; Nevada Bat Working Group 2001).  Along the Colorado River, 29 
common prey include short-eared and long-eared grasshoppers, long-horned beetles, 30 
cicadas, sphinx months, and noctulid and cossid moths (Hoffmeister 1986).  California 31 
leaf-nosed bats usually forage close to vegetation or the ground, where they glean their 32 
prey while hovering or during slow flight passes.  Foraging ranges are small, with most 33 
activity within 0.9 mile of day roosts in winter months and up to 5 miles during summer 34 
months (Brown pers. comm.). 35 

Roost Sites.  California leaf-nosed bats use separate daytime and nighttime roosts.  Day 36 
roosts are usually in deep mine tunnels or caves but occasionally may include buildings 37 
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or bridges.  Preferred roosts have high ceilings with sufficient room for flight.  Roosting 1 
takes place far enough from the entrance (30–80 feet) to take advantage of the humidity 2 
and moderate temperatures of the cave (Vaughan 1959).  Night roosts are in bridges, 3 
mines, buildings, overhangs, or other structures with overhead protection (Zeiner et al. 4 
1990). 5 

During winter months, the California leaf-nosed bat forms large colonies in only a few 6 
geothermally heated mines in the deserts of the Southwest (Brown and Berry 1991).  Day 7 
roosts are often in deeper caves or mines and occasionally in abandoned structures 8 
(Zeiner et al. 1990).  Unlike most North American bats, California leaf-nosed bats cannot 9 
enter torpor during cold periods and, consequently, do not hibernate.  This species, 10 
therefore, requires warm roosts with temperatures of 80.6°F or more during the winter to 11 
survive (Bell 1985). 12 

Maternity colonies are generally located in mines with temperatures that reach 80.6–13 
89.6°F).  Summer colonies may range up to several hundred individuals in size; winter 14 
colonies may include up to 1,000 individuals (Nevada Bat Working Group 2001). 15 

Reproduction.  Female California leaf-nosed bats give birth to single offspring during 16 
mid-May to early July.  Females congregate in maternity roosts of up to 100 individuals.  17 
Young are weaned and become volant in July and August (Bradshaw 1962; Hoffmeister 18 
1986).  During July and August, males live apart from the females in small bachelor 19 
groups. 20 

Males become sexually and reproductively active in July and August and rejoin the 21 
females at their roost sites in September.  At this time, males congregate at lek courtship 22 
sites in the mines and caves.  Insemination, ovulation, and fertilization occur between 23 
September and November.  Unlike most other bat species in the region, California leaf-24 
nosed bats do not exhibit delayed implantation (Bleier 1975; Hoffmeister 1986); 25 
implantation occurs in October–November, but foetal development is slowed or delayed 26 
until March.  During this time, embryos are maintained at the embryonic disc state 27 
(Bleier 1975). 28 

Regionally Significant Populations in the LCR MSCP  29 
Planning Area 30 

All California leaf-nosed bat maternity roosts in and near the LCR MSCP planning area 31 
are considered regionally significant.  (Note:  the American Society of Mammalogists 32 
recommends against publicizing locations of bat roosts [American Society of 33 
Mammalogists 1992].) 34 

Population Status and Reasons for Decline 35 

Populations of California leaf-nosed bats are presumed to be declining and are imperiled 36 
(Western Bat Working Group 1998).  In southern California, this species has disappeared 37 
from most coastal basins and has declined in many other areas (Zeiner et al. 1990).  In 38 
Nevada, historical roosts in the Las Vegas Valley and along the Colorado River have 39 



  Status of LCR MSCP Covered Species

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Appendices to Volumes I–III and V 

 
I-97 

December 2004

J&S 00450.00

 

been destroyed by abandoned mine closure and inundation during the formation of Lake 1 
Mead and Lake Mohave (Nevada Bat Working Group 2001).  Based on available 2 
information on distribution, population status, ecology and known threats, the WBWG 3 
has ranked California leaf-nosed bat as a red, or high, priority species.  This classification 4 
indicates that the species is imperiled or is at high risk of imperilment and should be 5 
considered the highest priority for funding, planning, and conservation actions. 6 

Current Threats to Species Survival 7 

Like many cave dwelling bats, loss of suitable roost sites and associated foraging habitat 8 
and disturbances at roost sites are thought to be responsible for the observed population 9 
declines in this species (Williams 1986).  This species is particularly susceptible to 10 
human disturbance that may cause abandonment of roosts during the breeding season.  11 
The impact of human disturbance on roost sites may be significant because of the specific 12 
thermal regime requirements for maternity roosts.  Closing of mines and caves or 13 
improper gating of entrances can also affect colonies (Arizona Game and Fish 14 
Department 1996c).  The AGFD (1997e) also describes modification of cave conditions, 15 
including changes in air movement, humidity, and temperature, as potentially serious 16 
concerns for this species. 17 

Management Needs 18 

Mines that require gating should require surveys and properly designed gates.  Surveys 19 
are needed to determine the current status of this species.  Studies are also suggested to 20 
determine home range, foraging areas and distances, and local and seasonal movements  21 
(Arizona Game and Fish Department 1997e). 22 

Existing Management Actions 23 

Some mines containing roosts have been gated for protection from potential disturbance 24 
(Arizona Game and Fish Department 1997e).  In addition, the Resource Management 25 
Plan for the Lake Mead NRA (National Park Service 1994) recommends conducting 26 
surveys of suitable habitat to document presence or absence of various species of bats and 27 
estimate numbers using identified roosts.  Initial efforts will include surveying roosts that 28 
have historically been known to contain colonies of relatively rare species.  Mist netting 29 
at desert springs will also be conducted in an effort to identify other species not found at 30 
roosts.  The NPS surveys will be coordinated with similar efforts at Joshua Tree National 31 
Monument, Death Valley National Monument, and several projects currently being 32 
funded by the AGFD’s Natural Heritage Program. 33 

Recovery Goals 34 

There are no agency-mandated recovery goals for the California leaf-nosed bat. 35 
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I.1.3.2 Pale Townsend’s Big-Eared Bat 1 
(Corynorhinus townsendii pallescens) 2 

Legal Status 3 

All bats are protected from direct take by the wildlife regulations of each state. 4 

Other Status 5 

The pale Townsend’s big-eared bat is also: 6 

 a Federal species of concern, 7 

 a G4T4 (global rank) and an S3S4 (state rank) in the Arizona Heritage Data 8 
Management System, 9 

 threatened native wildlife in Arizona (1988), 10 

 a G5T3T4 (global rank) and an S2S3 (state rank) in the CNDDB, 11 

 a species of special concern in California (full species), 12 

 a G4 (global rank) and an S3B (state rank, full species) in the Nevada Natural 13 
Heritage Program, 14 

 a BLM sensitive species (full species), 15 

 a USFS sensitive species, and 16 

 a highest priority species in the WBWG. 17 

Species Distribution 18 

The Townsend’s big-eared bat occurs throughout the western United States, from 19 
southern British Columbia south to southern Mexico.  Isolated, relictual populations of 20 
this species are found in the southern Great Plains and Ozark and Appalachian Mountains 21 
(Arizona Game and Fish Department 1998b).  The subspecies pallescens occurs in 22 
Washington, Oregon, California, Nevada, Idaho, Arizona, Colorado, New Mexico, Texas, 23 
and Wyoming, whereas subspecies townsendii occurs in Washington, Oregon, California, 24 
Nevada, Idaho, and possibly, southwestern Montana and northwestern Utah (Handley 25 
1959). 26 

Populations of the pale Townsend’s big-eared bat occur throughout the LCR MSCP 27 
planning area (Hall 1946).  In Arizona, this taxon is widespread but relatively 28 
uncommon, particularly in the northeastern grasslands and southwestern desert areas 29 
(Arizona Game and Fish Department 1998b).  Localities are reported along the Colorado 30 
River from near Parker, the Grand Canyon, and the Marble Canyon (Hoffmeister 1986).  31 
The distribution of this taxon appears to be primarily constrained by the availability of 32 
suitable roosting sites and degree of human disturbance (Pierson and Rainey 1994). 33 
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The pale Townsend’s big-eared bat is a year-round resident in the LCR MSCP planning 1 
area. 2 

Habitat Requirements and Special Considerations 3 

Pale Townsend’s big-eared bats can be found in a variety of vegetation communities but 4 
are most commonly associated with Mojave mixed scrub (e.g., sagebrush, sagebrush-5 
grassland, blackbrush, creosote-bursage) and lowland riparian communities.  Within 6 
these communities, it may be specifically associated with hop-sage, blackbrush, and 7 
mesquite, among others (Regional Environmental Consultants 1998). 8 

Feeding 9 

Foraging takes place over desert scrub, riparian vegetation, or open water in the vicinity 10 
of the roost sites.  Small moths are the primary food of this species, but other insects are 11 
also sometimes eaten (Arizona Game and Fish Department 1998b).  This species can 12 
capture its prey in flight using echolocation and may glean from foliage (Zeiner et al. 13 
1990; Bell pers. comm. in Kunz and Martin 1982).  This species has poor urine-14 
concentrating abilities compared to other bats of the region and therefore requires access 15 
to a nearby water supply (Zeiner et al. 1990). 16 

Roost Sites 17 

Females arrive at maternity roost sites in early spring and give birth to a single offspring 18 
in late spring or early summer after an approximate 3-month pregnancy (Pearson et al. 19 
1952).  Female pale Townsend’s big-eared bats exhibit remarkable site fidelity in the 20 
absence of roost disturbance.  Many and perhaps all of the females that survive their first 21 
winter return to their natal roost in the spring.  As a result, maternity colonies appear to 22 
be multigenerational, matrilineal groups (Pearson et al. 1952).  Individuals do not stray 23 
far from their natal roost and confine summer movements to within a few kilometers of 24 
their primary roost (Pearson et al. 1952).  This species requires a relatively spacious roost 25 
and roost opening (Pierson et al. 1991). 26 

Separate day and night roosts are used.  Day roosts are in caves, mines, or tunnels.  27 
Hibernation roosts are cold but stay above freezing (Zeiner et al. 1990) and must be quiet 28 
and undisturbed.  Pale Townsend’s big-eared bats usually hibernate singly or in small 29 
groups and are almost always found in ceiling pockets (Pierson et al. 1991).  In 30 
climatically moderate areas, this species appears to arouse from torpor frequently on 31 
warm nights to feed and changes roost locations often.  In these areas, roosts are often 32 
L-shaped, with both a vertical and a horizontal entrance that creates a cold sink and 33 
generates a strong airflow (Pierson et al. 1991). 34 

Maternity roosts are generally located in mines and caves, with the favored roost for 35 
clusters of mothers and young often in a ceiling pocket or along the walls just inside the 36 
roost entrance, well within the twilight zone (Pierson et al. 1991).  The determining factor 37 
for maternity roost site selection may be temperature related.  In California, maternity 38 
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roosts are generally warm, and the species appears to select the warmest available sites, 1 
some of which reach 86°F (Pierson et al. 1991).  Night roosts may be in buildings or 2 
other structures.  Separate hibernation and maternity roosts are often used. 3 

Reproduction 4 

Maternity colonies disperse in the fall, and, during the winter, individuals form mixed-5 
sex hibernating groups.  Mating occurs in the fall and winter; however, females store 6 
sperm, and ovulation does not occur until early spring (Pearson et al. 1952).  One young 7 
is born per year in May–July, depending on latitude and local climate. 8 

Regionally Significant Populations in the LCR MSCP  9 
Planning Area 10 

All maternity roosts and hibernacula found in and near the LCR MSCP planning area are 11 
considered regionally significant. 12 

Population Status and Reasons for Decline 13 

The results of a survey performed by Pierson and Rainey (1994) suggest that drastic 14 
population declines for the pale Townsend’s big-eared bat have occurred in California 15 
throughout the last 40–60 years.  Among these declines are a 52% loss in the number of 16 
maternity colonies, a 44% decline in the number of roosts, a 55% decline in the number 17 
of animals, and a 32% decrease in the average size of remaining colonies in the state 18 
(Pierson and Rainey 1994).  The lower Colorado desert along the Colorado River, an area 19 
that experiences heavy recreational use, is one of three areas in California in which 20 
marked declines in the numbers of pale Townsend’s big-eared bat colonies have taken 21 
place (Pierson and Rainey 1994).  The overall population trend appears to be declining in 22 
Arizona as well.  Currently, there are only 13 verified maternity roosts in the state, 23 
representing 10 separate colonies, with a total population of about 1,000 adult females 24 
(Pierson and Rainey 1994).  More than half of the known maternity roosts are in mines, 25 
and only four of these roosts contain 200 or more individuals.  There may be losses or 26 
reductions of maternity colonies, which are easily disturbed; these disturbances often 27 
result in abandonment (Arizona Game and Fish Department 1996c).  In the absence of 28 
human disturbance, maternity colonies tend to remain stable over time (Pierson and 29 
Rainey 1994). 30 

Based on available information on the distribution, population status, ecology, and known 31 
threats, the WBWG (1998) has ranked the Townsend’s big eared bat as a red, or high, 32 
priority species.  This classification indicates that the species is imperiled or is at high 33 
risk of imperilment and should be considered the highest priority for funding, planning, 34 
and conservation actions. 35 
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Current Threats to Species Survival 1 

This species is threatened by human disturbance at major maternity roosts, renewed 2 
mining, closure and sealing of abandoned mines (naturally or for hazard abatement), and, 3 
possibly, the use of nontarget pesticides (Arizona Game and Fish Department 1996c).  4 
Pale Townsend’s big-eared bats are extremely sensitive to human disturbance and simple 5 
entry into a maternity roost can result in the abandonment of the site (Pierson et al. 1991).  6 
Long-term vegetation changes along the LCR may have resulted in a decrease in noctuid 7 
moths.  Noctuid moths are obligate species of lentic vascular hydrophytes (e.g., Typha, 8 
Salix, Pontederia, Polygonum).  Areas that have experienced a decrease in these types of 9 
plant species have probably also experienced a decrease in prey base for the pale 10 
Townsend’s big-eared bat (Idaho State Conservation Effort 1995). 11 

Management Needs 12 

Management needs for this species, as recommended by the AGFD, include: 13 

 development of consistent, effective monitoring methods; 14 

 surveys to identify important summer and winter roost sites and foraging areas; 15 

 surveys to locate, census, and monitor maternity colonies; 16 

 protection of maternity and hibernaculum roosts using bat-friendly gates and 17 
weathering zone stabilization; 18 

 buffer zones to protect maternity roosts from human access during roost occupancy; 19 
and 20 

 mitigation against or prevention of renewed mining activity near significant roosts 21 
and foraging areas (Arizona Game and Fish Department 1996c, 1998b). 22 

Roosts should not be entered during site evaluations due to the highly sensitive nature of 23 
this species (Williams 1986). 24 

The following management recommendations were developed by the Idaho State 25 
Conservation Effort (1995) for the conservation of the pale Townsend’s big-eared bat 26 
across its range in North America: 27 

 evaluate all abandoned mines on public land, and publicly funded closures on private 28 
lands for bat habitat prior to closure; 29 

 install bat gates for the protection of roost locations that support significant 30 
hibernacula and maternity colonies, where feasible; 31 

 prohibit visitor access to hibernacula and maternity colonies during critical times of 32 
the year; 33 

 designate caves or mines that are critical to the conservation of the pale Townsend’s 34 
big-eared bat as Areas of Critical Environmental Concern and/or Research Natural 35 
Areas on BLM- and USFS-managed lands; 36 
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 develop a list of all pale Townsend’s big-eared bat roosts within potential pesticide 1 
spray blocks and survey potential spray blocks for additional roosts; 2 

 establish 2-mile radius buffer zones around all known pale Townsend’s big-eared bat 3 
roost sites in which no pesticide application will occur; 4 

 maintain or improve riparian and wetland areas within a 16-km (10-mile) radius of 5 
roost sites to achieve healthy and diverse structure; and 6 

 strictly follow American Society of Mammalogists guidelines for roost entry 7 
procedures and limitations (American Society of Mammalogists 1992). 8 

Research recommendations include examining the range of roost sites used by the 9 
species; evaluating forage habitat usage and developing baseline data on prey species; 10 
developing predictive roost site evaluation criteria; and determining direct and indirect 11 
effects of pesticide spraying (Idaho State Conservation Effort 1995). 12 

Existing Management Actions 13 

The pale Townsend’s big-eared bat is a high-priority evaluation species under the Clark 14 
County MSHCP.  Existing and proposed conservation actions include general and 15 
ecosystem-level measures for sagebrush, blackbrush, Mojave desert scrub, 16 
mesquite/catclaw, lowland riparian areas, and bats.  In addition, the Resource 17 
Management Plan for the Lake Mead NRA (National Park Service 1994) recommends 18 
conducting surveys of suitable habitat to document the presence or absence of various 19 
species of bats and estimate numbers using identified roosts.  Initial efforts will include 20 
surveying roosts that have historically been known to contain colonies of relatively rare 21 
species.  Mist netting at desert springs will also be conducted in an effort to identify other 22 
species not found at roosts.  The NPS surveys will be coordinated with similar efforts at 23 
Joshua Tree National Monument, Death Valley National Monument, and several projects 24 
currently being funded by the AGFD’s Natural Heritage Program. 25 

In addition, a wide variety of habitat-based management actions are ongoing throughout 26 
the LCR Basin.  Many of these actions are small-scale projects that focus on the 27 
restoration/enhancement of native riparian vegetation.  Cumulatively, these ongoing 28 
actions have the potential to aid significantly in efforts to conserve the pale Townsend’s 29 
big-eared bat. 30 

Recovery Goals 31 

There are no agency-mandated recovery goals for the pale Townsend’s big-eared bat. 32 

I.1.3.3 Colorado River Toad (Bufo alvarius) 33 

Legal Status 34 

The Colorado River toad has no legal status. 35 
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Other Status 1 

The Colorado River toad is listed as: 2 

 a G5 (global rank) and an S5 (state rank) in the Arizona Heritage Data Management 3 
System, 4 

 a G5 (global rank) and an S1 (state rank) in the CNDDB, and 5 

 a species of special concern in California. 6 

Species Distribution 7 

The Colorado River toad ranges from southeast California across lowland Arizona to 8 
southwestern New Mexico and south through most of Sonora to northern Sinaloa, 9 
Mexico (Fouquette 1970).  In the LCR MSCP planning area, Colorado River toads have 10 
been documented from Fort Yuma to the Blythe-Ehrenberg region (Vitt and Ohmart 11 
1978).  Historically, the species likely extended northward along the bottomlands of the 12 
Colorado River to extreme southern Nevada near Fort Mohave (Jennings et al. 1994).  13 
The most recent observation of the Colorado River toad in the LCR MSCP planning area 14 
was in 1984 on the Arizona side of the Cibola NWR (Rorabaugh pers. comm.).  Mr. 15 
Rorabaugh (pers. comm.) observed a probable Colorado River toad in the late 1980’s on 16 
the Parker-Ehrenberg Road between Poston and Ehrenberg on the Colorado River Indian 17 
Reservation (CRIR).  A partial survey of the species by the California Department of Fish 18 
and Game (CDFG) in 1991 on the California side of the river at Winterhaven, Palo 19 
Verde, Bard, Ferguson Lake, Goose Flats, and Cibola NWR failed to locate the species 20 
(King and Robbins 1991).  Mr. Rorabaugh (pers. comm.) did not find the Colorado River 21 
toad during an August 1999 survey conducted at Cibola NWR, Mitchells Camp, Walters 22 
Camp, the Anderson and Ohmart Dredge Spoil Revegetation Site, and around Parker 23 
Dam up to Black Meadow Landing.  Neither did Mr. Rorabaugh (pers. comm.) find 24 
Colorado River toads during extensive survey efforts downstream of the Imperial Dam in 25 
the 1980s and early 1990s.  The toad does occur in the Gila River approximately 15 miles 26 
upstream of the confluence with the Colorado River (Rorabaugh pers. comm.). 27 

Habitat Requirements and Special Considerations 28 

The Colorado River toad is a semiaquatic anuran principally associated with Sonoran 29 
desert vegetation (New Mexico Department of Game and Fish 1997).  It is found from 30 
sea level to approximately 5,250 feet in a variety of desert and semidesert vegetation 31 
communities, including brushy desert with creosote bush and mesquite washes, as well as 32 
semiarid grasslands and woodlands (Zeiner et al. 1988).  Colorado River toads require 33 
permanent or semipermanent water sources for breeding and are usually found near 34 
streams or other sources of water during periods of wet weather (Zeiner et al. 1988).  35 
Although data on the specific habitat requirements of the species are scant, it is generally 36 
associated with large, somewhat permanent streams, springs, temporary pools, watering 37 
holes, and irrigation ditches.  The breeding season for this species is thought to coincide 38 
with the onset of warm spring and summer rains, when adults emerge and begin to 39 
congregate at temporary pools and other water bodies to breed (Zeiner et al. 1988; New 40 
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Mexico Department of Game and Fish 1997; Jennings et al. 1994).  Tadpoles 1 
metamorphose at a very small size, and the larval stage of the species is not believed to 2 
exceed 1 month.  Adults of the species are thought to be long-lived (Jennings et al. 1994).  3 
The diet of the Colorado River toad is varied, and includes insects, snails, spiders, mice, 4 
lizards, and even other anurans (Zeiner et al. 1988; New Mexico Department of Game 5 
and Fish 1997; Jennings et al. 1994).  Although some species (e.g., raccoons) are known 6 
to prey on the Colorado River toad, skin toxins and a paratoid poison protect it from other 7 
predators (Jennings et al. 1994).  During its inactive period between August and 8 
February, the Colorado River toad seeks refuge in the burrows of other animals (Zeiner 9 
et al. 1988). 10 

Regionally Significant Populations in the LCR MSCP  11 
Planning Area 12 

No regionally significant populations are currently known in the LCR MSCP planning 13 
area.  Species may have been extirpated from the LCR MSCP planning area. 14 

Population Status and Reasons for Decline 15 

The overall status of the Colorado River toad appears to be unknown.  The New Mexico 16 
Department of Game and Fish (1997) describes the status of this species as probably 17 
fairly secure, while other investigators have suggested the species is imperiled throughout 18 
much of its range (Jennings et al. 1994).  In California, the species is probably extirpated 19 
over most of its range as a result of habitat destruction and the extensive use of pesticides 20 
(Jennings et al. 1994).  Although severe habitat alteration along the LCR has undoubtedly 21 
had a negative impact on the species, the specific factors responsible for declines in this 22 
region remain unknown because of a lack of information regarding the species’ 23 
microhabitat requirements.  Isolation of small, vulnerable populations caused by 24 
channelization and damming of the Colorado River, and the introduction of the spiny 25 
softshell turtle and bullfrog in the early 1900s may also be partly responsible for the 26 
species’ decline in the LCR MSCP planning area (King and Robbins 1991). 27 

Current Threats to Species Survival 28 

In the LCR MSCP planning area, habitat loss and the extensive use of pesticides threaten 29 
the Colorado River toad.  This species may also be threatened by competition and 30 
predation from nonnative species and collection for use in the drug trade (Jennings et al. 31 
1994; King and Robbins 1991). 32 

Management Needs 33 

The primary management need for the Colorado River toad is the implementation of a 34 
research program designed to identify the specific habitat requirements and range of 35 
conditions under which this species will thrive (Jennings et al. 1994).  Research should 36 
also evaluate other possible mechanisms of the species’ decline, including the role of 37 
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nonnative predators and competitors, and the possible effects of past and present river 1 
management activities. 2 

Existing Management Actions 3 

There are no existing management actions for the Colorado River toad. 4 

Recovery Goals 5 

There are no agency-mandated recovery goals for the Colorado River toad. 6 

I.1.3.4 Lowland Leopard Frog (Rana yavapaiensis) 7 

Legal Status 8 

The lowland leopard frog has no legal status. 9 

Other Status 10 

The lowland leopard frog is also: 11 

 a Federal species of concern, 12 

 a G4 (global rank) and an S4 (state rank) in the Arizona Heritage Data Management 13 
System, 14 

 a wildlife species of concern in Arizona, 15 

 a G4 (global rank) and SX (state rank) in the CNDDB, and 16 

 a species of special concern in California. 17 

Species Distribution 18 

The lowland leopard frog historically occurred from the Virgin River near Littlefield, 19 
Arizona, to northern Sonora, Mexico, and in southeastern California and western New 20 
Mexico (Platz and Frost 1984; New Mexico Department of Game and Fish 1997).  It now 21 
occurs mostly in central Arizona, below 5,500 feet, south and west of the Mogollon Rim 22 
(New Mexico Department of Game and Fish 1997).  The species is believed to be 23 
extirpated from the lower Gila and Colorado Rivers of Arizona and California and has 24 
not been documented from New Mexico in recent years (Sredl 1997).  In Arizona, 80% 25 
of the known lowland leopard frog localities are in the Gila River drainage, with 17% 26 
known from the Bill Williams River drainage (Sredl 1997).  In the LCR MSCP planning 27 
area, the lowland leopard frog has been recently reported from about 7 miles upstream 28 
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from the confluence of the Colorado River and the Bill Williams River, in the Bill 1 
Williams River NWR (Arizona Game and Fish Department 1998c). 2 

Habitat Requirements and Special Considerations 3 

The lowland leopard frog is generally restricted to permanent waters associated with 4 
small streams and rivers, springs, marshes, and shallow ponds.  It is normally found at 5 
elevations below 4,900 feet and is often concentrated near deep pools in association with 6 
the root masses of large riparian trees (New Mexico Department of Game and Fish 1997).  7 
In Arizona, lowland leopard frogs show a strong preference for flowing-water 8 
environments, with 82% of known localities being natural flowing systems and 18% non-9 
flowing environments, primarily stock tanks (Sredl 1997).  Emergent or submergent 10 
vegetation, such as bulrushes or cattails, is probably necessary for cover and as substrate 11 
for oviposition (Jennings et al. 1994).  Both suitable aquatic environments and adjacent 12 
moist upland or wetland soils with a dense cover of grasses or forbs and a canopy of 13 
cottonwoods or willows are necessary for leopard frog habitat.  The primary food source 14 
for adults is small invertebrates, while larvae eat algae, plant tissue, organic debris, and 15 
probably small invertebrates (Arizona Game and Fish Department 1997f).  Leopard frogs 16 
may be especially vulnerable to catastrophic events such as floods and drought.  Tadpoles 17 
are susceptible to predation by introduced predators, such as catfish and bullfrogs.  18 
Removal of vegetation may result in increased predation by both aquatic and terrestrial 19 
predators (New Mexico Department of Game and Fish 1997).  Studies of microhabitat 20 
use by differing age classes of lowland leopard frogs suggest that management practices 21 
that create or maintain a variety of aquatic environments may be important to this 22 
species.  Large pools seem to be essential for adult survival and reproductive efforts, 23 
while smaller pools and marshy areas probably enhance juvenile survival (New Mexico 24 
Department of Game and Fish 1997).  Because local populations of leopard frogs are 25 
prone to extinction, it is also important to facilitate recolonization through the 26 
maintenance of adequate dispersal corridors (Sredl 1997). 27 

Regionally Significant Populations in the LCR MSCP  28 
Planning Area 29 

The status of the lowland leopard frog is no longer known to inhabit the LCR MSCP 30 
planning area.  This species, however, has been recorded from several locations in the 31 
Bill Williams River NWR immediately adjacent to the LCR MSCP planning area, 32 
upstream from the confluence of the Colorado River and the Bill Williams River 33 
(Arizona Game and Fish Department 1998c; Blair pers. comm.).  Incidental observations 34 
of the lowland leopard frog have been recorded since 1987 and range from none to 20 35 
along 5–6 miles of the Bill Williams River where the water source is either ephemeral or 36 
semipermanent (Blair pers. comm.). 37 

Population Status and Reasons for Decline 38 

This species is considered stable in central Arizona, declining in southeast Arizona, and 39 
extirpated from southeast California and New Mexico (Arizona Game and Fish 40 
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Department 1997f).  Potential reasons for regional declines include major water 1 
manipulations, water pollution (including human use of aquatic areas), chemical 2 
contaminants, introduced species (e.g., fish, bullfrogs, crayfish), heavy grazing, and 3 
habitat fragmentation (Arizona Game and Fish Department 1996c, 1997f; Blair pers. 4 
comm.). 5 

Current Threats to Species Survival 6 

This species is currently threatened by: 7 

 major water manipulations, 8 

 water pollution (including human use of aquatic areas), 9 

 introduced species (e.g., fish, bullfrogs, crayfish), 10 

 heavy grazing, and 11 

 habitat fragmentation (Arizona Game and Fish Department 1996c, 1997f). 12 

In addition, it may face future threats from competition with the Rio Grande leopard frog, 13 
an introduced species that is expanding into the range of the lowland leopard frog 14 
(Arizona Game and Fish Department 1996c). 15 

Management Needs 16 

The primary management need for this species appears to be habitat protection.  In fact, 17 
the AGFD has suggested the designation of “habitat reservations” for the lowland leopard 18 
frog.  Other management needs include monitoring the status of extant populations, 19 
monitoring the nonnative range expansion of Rio Grande leopard frogs, and determining 20 
their impact on the lowland leopard frog (Arizona Game and Fish Department 1996c).  21 
Studies on population and metapopulation dynamics, dispersal abilities, and the 22 
effectiveness of translocation have also been suggested for the lowland leopard frog 23 
(Arizona Game and Fish Department 1997f).  Studies should also identify the specific 24 
impacts of other potential threats listed above.  In addition, clarification of southwestern 25 
leopard frog taxonomy is needed to determine whether the lowland leopard frog is 26 
actually distinct from the relict leopard frog (Sredl 1997). 27 

Existing Management Actions 28 

The AGFD has initiated a year-round “closed season” for this species as a protective 29 
measure that prohibits take of the species (including collecting) unless appropriate 30 
permits have been obtained (Arizona Game and Fish Department 1997f).  In addition, 31 
AGFD has begun to develop and test management strategies to restore functioning 32 
metapopulations of Arizona’s leopard frogs to areas of critical conservation need within 33 
the state.  Potential conservation techniques being evaluated include: 34 

 ex situ captive breeding and rearing of tadpoles for release (as adults) to the wild; 35 
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 translocating wild eggs, tadpoles, and frogs; 1 

 removing nonnative species; and 2 

 improving or creating habitat (Sredl 1997). 3 

In addition, the NPS is currently funding leopard frog studies, which are being conducted 4 
at the UNLV.  These studies are evaluating the status of extant populations, determining 5 
causes for population declines, and conducting morphological, systematic, and genetic 6 
analyses. 7 

Recovery Goals 8 

There are no agency-mandated recovery goals for the lowland leopard frog. 9 

I.1.4 Species Evaluated in the LCR MSCP BA but 10 

Not Covered under the LCR MSCP 11 

The bald eagle is not covered under the LCR MSCP.  The LCR MSCP BA, however, 12 
evaluates the effects of the Federal actions described in Chapter 2 on the bald eagle. 13 

I.1.4.1 Bald Eagle (Haliaeetus leucocephalus) 14 

Legal Status 15 

The bald eagle is listed as threatened under the ESA and endangered under CESA.  It is 16 
also Nevada State Protected and Endangered.  However, the bald eagle has been 17 
proposed for delisting (U.S. Fish and Wildlife Service 1999).   18 

Other Status 19 

The bald eagle is listed as: 20 

 a G4 (global rank) and an S2S3?B (state rank) in the Arizona Heritage Data 21 
Management System, 22 

 a wildlife species of special concern in Arizona, 23 

 a G4 (global rank) and an S2 (state rank) in the CNDDB, and 24 

 a G4 (global rank) and an S1 (state rank) in the Nevada Natural Heritage Program. 25 
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Species Distribution 1 

Bald eagles occur in North America from central Alaska and Canada south to northern 2 
Mexico (U.S. Fish and Wildlife Service 1995b).  They are found primarily along coasts, 3 
inland lakes, and large rivers but may also be found along mountain ranges during 4 
migration.  Although the bald eagle is greatly reduced in abundance from historical 5 
levels, its current distribution is essentially the same (U.S. Fish and Wildlife Service 6 
1976).  Many bald eagles withdraw in winter from northern areas, migrating north again 7 
in spring and summer to breed (Terres 1980).  Bald eagles are an uncommon, though 8 
increasing, regular winter visitor along the LCR (Rosenberg et al. 1991; Bureau of 9 
Reclamation 1996a).  Although historical records of bald eagles breeding in the LCR 10 
MSCP planning area are rare, the discovery of a nest near Parker Dam in 1996 and 11 
subsequent sightings of bald eagles at Gene Wash and Copper Basin Reservoir may 12 
indicate that eagles are attempting to breed again along the LCR (Bureau of Reclamation 13 
1996a).  Of the 27 occupied bald eagle breeding territories reported for Arizona in 1993, 14 
two are located on the Bill Williams River near Alamo Dam, just east of the Colorado 15 
mainstem (U.S. Fish and Wildlife Service 1994b).  Dispersing young or wide-ranging 16 
foraging adults from these pairs or dispersing birds from the larger Arizona populations 17 
along the Salt and Verde Rivers may use the LCR (Rosenberg et al. 1991). 18 

Habitat Requirements and Special Considerations 19 

Bald eagles are associated with aquatic ecosystems, including large rivers, major lakes, 20 
reservoirs, estuaries, and seacoasts.  Bald eagles require open water habitats that support 21 
an adequate food base and provide appropriate roosting and nesting sites (U.S. Fish and 22 
Wildlife Service 1994b).  In Arizona, habitats associated with breeding bald eagles are 23 
variable in character and include regulated rivers, reservoirs, and free-flowing rivers and 24 
creeks.  This diversity in habitat is reflected in the wide variation of foraging 25 
opportunities, prey selection, and choice of nesting substrate that has been observed 26 
throughout the state (Hunt et al. 1992).  Bald eagle nesting sites in Arizona include cliffs, 27 
pinnacles, trees, and snags.  Hunt et al. (1992) found eagles nested mostly on cliffs and in 28 
trees to a lesser extent.  A diversity of alternative nests was often located in a single 29 
breeding area.  Isolation from large ground predators and excessive human disturbance is 30 
a common feature of most nest sites.  Bald eagles acquire food in a diversity of ways.  31 
They catch live prey, steal prey from other predators, and find carrion.  Fish, small 32 
mammals, and waterfowl make up most of eagles’ diet (Terres 1980).  An analysis of 33 
prey remains at bald eagle nest sites in Arizona showed that catfish, suckers, carp, and 34 
perch species contributed to approximately 70% of the total prey biomass (Hunt et al. 35 
1992).  In considering carrying capacity and management strategies, research suggests 36 
that reservoir inflow areas and hydrologic features that maintain shallow water habitat 37 
even at high flows (e.g., super-riffles) may also function as important components of 38 
breeding locations (Hunt et al. 1992).  In the LCR MSCP planning area, wintering bald 39 
eagles are most often found at the backwater lakes and marshes associated with the 40 
NWRs along the LCR (Rosenberg et al. 1991). 41 
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Regionally Significant Populations in the LCR MSCP 1 
Planning Area 2 

Although bald eagles are not currently known to breed along the LCR, there is usually an 3 
influx of up to 15 individuals into the LCR MSCP planning area in winter (Rosenberg et 4 
al. 1991). 5 

Population Status and Reasons for Decline 6 

Historically, bald eagles are believed to have nested throughout North America on both 7 
coasts and along major rivers and large lakes (Gerrard and Bortolotti 1988).  By the mid-8 
1800s, bald eagle populations had declined radically throughout most of the United States 9 
as a result of widespread shooting, reductions in the species’ prey base, and secondary 10 
poisoning as a result of predator-control programs.  The introduction of DDT for 11 
agricultural purposes in the 1940s furthered the decline of this species, resulting in 12 
widespread reproductive failure caused by eggshell thinning.  Efforts to save the bald 13 
eagle, including passage of the Bald Eagle Protection Act in 1940, listing of the bald 14 
eagle as a Federally endangered species in 1967, and the banning of DDT in the United 15 
States and Canada in the early 1970s, have resulted in a slow recovery of the species.  16 
Between 1982 and 1990, the number of occupied bald eagle territories in the lower 48 17 
United States doubled from 1,482 to 3,014.  Reintroduction programs have also 18 
contributed to the species’ recovery (Hunt et al. 1992).  In the LCR MSCP planning area, 19 
the number of wintering subadult and adult bald eagles has remained relatively stable in 20 
recent years.  From 1992 to 1996, between six and 15 individuals were recorded 21 
wintering in the LCR Valley, primarily in the Temple Bar area of Lake Mead (Bureau of 22 
Reclamation 1996a). 23 

Current Threats to Species Survival 24 

The main threats to bald eagles in the LCR MSCP planning area are habitat loss and 25 
degradation, including declines in prey and roost-site availability.  Human disturbance, 26 
environmental contamination, electrocution, poisoning, trapping, and illegal taking also 27 
threaten this species (New Mexico Department of Game and Fish 1997). 28 

Management Needs 29 

Maintenance and enhancement of riparian and lacustrine environments where food, 30 
shelter, and potential nest sites are in the greatest supply are the primary management 31 
needs of this species.  Based on their accumulated knowledge of the Arizona population 32 
of bald eagles, Hunt et al. (1992) identify management of prey populations, habitat, and 33 
human factors and development of future programs benefiting bald eagles as important 34 
components of the species’ conservation in the region. 35 
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Specific recommendations include: 1 

 studying the factors that influence carp, sucker, and catfish populations in riverine 2 
habitats used by eagles; 3 

 monitoring concentrations of environmental pollutants; 4 

 rigorously protecting trees and stands that currently or potentially support bald eagles 5 
from loss, encroachment, and stand reduction; 6 

 aiding in the establishment of new pairs by husbanding new trees and fencing areas 7 
and planting trees near good foraging areas (i.e., super riffles); 8 

 minimizing human disturbances of bald eagles; 9 

 banning the use of poison or traps around animal carcasses; 10 

 modifying stock watering tanks that trap bald eagles; 11 

 periodically monitoring pesticide levels in waterfowl and other indicator species; 12 

 developing information programs that contain positive images of bald eagles; 13 

 configuring power lines to avoid the possibility of electrocution; 14 

 acquiring additional data on the causes of bald eagle mortality; 15 

 continuing the Nest Watch Program; 16 

 continuing banding studies for at least the next decade; 17 

 developing educational signs and viewing stations; 18 

 developing a captive population of Arizona eagles that could contribute to 19 
productivity at failed sites in the wild; and, if needed at some point in the future, 20 

 considering a release program that would preserve the genes that remain of the 21 
Arizona population. 22 

Existing Management Actions 23 

The NPS conducts annual surveys of wintering bald eagles at Lake Mead NRA (National 24 
Park Service 1994).  In addition, the GCMRC’s strategic plan for fiscal years 2000–2004 25 
includes a management objective (Management Objective 13) to “protect, restore, and 26 
enhance survival of native and special status avifauna” (Grand Canyon Monitoring and 27 
Research Center 1998).  Under this management objective, the following general and 28 
specific information needs have been identified for the bald eagle in the Colorado River 29 
ecosystem between Glen Canyon Dam and Lake Mead: 30 

 define and evaluate food chain associations, interdependencies, and requirements for 31 
native and special status avifauna; 32 

 determine impacts of dam operations under approved operating criteria on avifauna 33 
food chain associations; and 34 

 determine bald eagle habitat use and foraging patterns and their relationship to dam 35 
operations under approved operating criteria; perform additional bald eagle 36 
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monitoring where deemed feasible (Grand Canyon Monitoring and Research Center 1 
1998). 2 

Information needs listed under the last bullet above have been given a high priority by the 3 
GCMRC (1998). 4 

A wide variety of habitat-based management actions are also ongoing throughout the 5 
LCR Basin.  Many of these actions are small-scale projects that focus on the 6 
restoration/enhancement of native riparian, riverine, and marsh habitats.  In addition, the 7 
U.S. Army Corps of Engineers is reoperating the Alamo Dam to provide consistent 8 
instream flow on the Bill Williams River.  Cumulatively, these actions have the potential 9 
to aid significantly in efforts to conserve the bald eagle. 10 

Recovery Goals 11 

The primary goals of the bald eagle recovery plan (southwestern population) are to 1) 12 
reclassify threatened status when the reproductive effort has been effectively doubled to 13 
10–12 young per year over a 5-year period and the population range has expanded to 14 
include one or more river drainages in addition to the Salt and Verde River systems and 15 
2) identify and maintain winter habitat important to migrant or resident bald eagles (U.S. 16 
Fish and Wildlife Service 1982).  To achieve these goals, three secondary management 17 
objectives were identified in the recovery plan.  These objectives are collecting, 18 
recording, analyzing, and maintaining biological data on breeding and wintering bald 19 
eagles in the Southwest; identifying all critical components of bald eagle nesting habitat; 20 
and conducting informational programs designed to gain support for the protection of 21 
bald eagles. 22 
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Appendix J 1 

Technical Documentation of  2 

Ongoing and Future Operations 3 

J.1 Introduction 4 

This appendix to the Lower Colorado River Multi-Species Conservation Program (LCR 5 
MSCP) is intended to supplement the information provided therein, including the Federal 6 
actions specified in Chapter 2 of the LCR MSCP Biological Assessment (BA).  7 
Specifically, this appendix presents an overview of current lower Colorado River (LCR) 8 
operations, a summary of historical operating conditions, and an evaluation of the 9 
hydrologic impacts of future flow-related actions described in Chapters 2 of the LCR 10 
MSCP BA and Habitat Conservation Plan (HCP). 11 

The content and organization of this appendix is as follows: 12 

 J.1, “Introduction,” 13 

 J.2, “Relationship of this Appendix to the LCR MSCP BA and HCP,” 14 

 J.3, “Geographic Scope,” 15 

 J.4, “Overview of Operations on the LCR,” 16 

 J.5, “Historical LCR Operating Conditions,” 17 

 J.6, “Evaluation of the Hydrologic Impacts of Future Flow-Related Actions,” 18 

 Attachment A, “Detailed Modeling Documentation,” 19 

 Attachment B, “Sensitivity Analysis:  Evaluation of the Incremental Effects of Flow-20 
related Actions Being Considered Under the LCR MSCP (Specific Surplus and 21 
Shortage Strategies and Changes in the Points of Delivery of State Entitlement 22 
Waters),” 23 

 Attachment C, “Initial Reservoir Conditions,” 24 

 Attachment D, “Analysis of Hydrology Impacts to River Corridor (Reaches 3–5),” 25 
and 26 

 Attachment E, “Evaluation of Effects Associated with Updated Hydrologic 27 
Information.” 28 
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J.2 Relationship of this Appendix to the  1 

LCR MSCP BA and HCP 2 

The LCR MSCP BA and Habitat Conservation Plan (HCP) evaluated and identified the 3 
likely effects on threatened and endangered species and their habitat from Lake Mead to 4 
the Southerly International Boundary with Mexico (SIB) resulting from the 5 
implementation of the covered actions and activities described in Chapters 2 of the LCR 6 
MSCP BA and HCP.  The discussion of historical operating conditions and current LCR 7 
operations in this appendix provide additional explanation of the ongoing Federal flow-8 
related actions described in Chapter 2 of the LCR MSCP BA.  The information in this 9 
appendix provides the hydrologic portion of the impact analyses presented in Chapter 5 10 
of the LCR MSCP BA and in Chapter 4 of the LCR MSCP HCP. 11 

J.3 Geographic Scope 12 

The LCR MSCP planning area comprises areas up to and including the full-pool 13 
elevations of Lakes Mead, Mohave, and Havasu, and the historic floodplain of the 14 
Colorado River from Lake Mead to the SIB.  This area was divided into reaches as shown 15 
in Figure J-1.  This appendix evaluates the hydrologic impacts of future flow-related 16 
actions in Reaches 1 (Lake Mead) and Reaches 3–5 (Davis Dam to Imperial Dam).  17 
Hydrologic impacts of future flow-related actions in Reach 7 are presented in 18 
Appendix L.  The hydrologic impacts of the future flow-related actions in Reach 2 19 
(Hoover Dam to Davis Dam) were determined to be insignificant since that reach is 20 
dominated by backwater from Lake Mohave.  Similarly, the hydrologic impacts of the 21 
future flow-related actions in Reach 6 (Imperial Dam to Morelos Diversion Dam) were 22 
determined to be insignificant since that reach is dominated by drainage return flows, not 23 
releases from upstream reservoirs that would be affected by the future flow-related 24 
actions; moreover, the anticipated future changes in points of diversion would occur 25 
upstream of Imperial Dam, as described in Chapter 2 of the LCR MSCP BA. 26 

J.4 Overview of Operations on the LCR 27 

This section provides an overview of operations on the LCR from Lake Mead to SIB.  28 
Specifically, the operations of Lakes Mead, Mohave, and Havasu, as well as operations in 29 
the Yuma Area are outlined under flood control and non-flood control operating 30 
conditions.  Both mid-range (governed by the Annual Operating Plan) and short-range 31 
operations (governed by water and power demands) are discussed. 32 

J.4.1 General 33 

The Colorado River serves as a source of water for irrigation, domestic and other uses in 34 
the States of Arizona, California, Colorado, Nevada, New Mexico, Utah and Wyoming 35 
and in Mexico.  The Colorado River also serves as a source of water for a variety of 36 



  Technical Documentation of 
Ongoing and Future Operations

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Appendices to Volumes I–III and V 

 
J-3 

December 2004

J&S 00-450

 

recreational and environmental benefits.  The Colorado River Basin is located in the 1 
southwestern United States and occupies a total area of approximately 250,000 square 2 
miles.  The Colorado River is approximately 1,400 miles in length and originates along 3 
the Continental Divide in Rocky Mountain National Park in Colorado.  Elevations in the 4 
Colorado River Basin range from sea level to over 14,000 feet mean sea level (msl) in the 5 
mountainous headwaters. 6 

Climate varies significantly throughout the Colorado River Basin.  Most of the Colorado 7 
River Basin is comprised of desert or semi-arid rangelands, which generally receive less 8 
than 10 inches of precipitation per year.  In contrast, many of the mountainous areas that 9 
rim the northern portion of the Colorado River Basin receive, on average, over 40 inches 10 
of precipitation per year.  Most of the total annual flow in the Colorado River Basin 11 
results from natural runoff from mountain snowmelt.  Because of this, natural flow is 12 
very high in the late spring and early summer, diminishing rapidly by mid-summer.  13 
While flows in late summer through autumn sometimes increase following rain events, 14 
natural flow in the late summer through winter is generally low.  Major tributaries to the 15 
Colorado River include the Green, San Juan, Yampa, Gunnison and Gila Rivers. 16 

The annual flow of the Colorado River varies considerably from year to year.  The 17 
natural flow at the Lees Ferry gaging station (see Figure J-2), located 17 river miles 18 
below Glen Canyon Dam, has varied annually, from a minimum of 5.4 million acre-feet 19 
(maf) to a maximum of 25.4 maf.  Natural flow represents an estimate of flows that 20 
would exist without upstream reservoir regulation, depletions, or transbasin diversions.  21 
Most of the water in the lower portion of the Colorado River flows into the Lower Basin 22 
from the Upper Basin and is accounted for at Lees Ferry, Arizona.  In years when the 23 
minimum objective release is being made from Glen Canyon Dam, about 86 percent of 24 
the annual natural supply in the Lower Basin is attributed to the releases from the Upper 25 
Basin.  The remaining 14 percent of the water in the lower portion of the river is 26 
attributed to sidewash inflows due to rainstorms and tributary rivers in the Lower Basin.  27 
In this area, the Colorado River’s mean annual tributary inflow is approximately 28 
1.35 maf, excluding the intermittent Gila River inflow.  Actual Lower Basin tributary 29 
inflows are highly variable from year to year. 30 

Annually, approximately 9 maf are released from Lake Mead to meet the delivery orders 31 
of water entitlement holders in the U.S. and for 1944 Water Treaty deliveries to Mexico.  32 
Of this amount, some 7.5 maf are entitlements for the Lower Basin States (Nevada, 33 
Arizona, and California), while the remaining 1.5 maf is delivered to Mexico.  The 1944 34 
Water Treaty is the Utilization of Waters of the Colorado and Tijuana Rivers and of the 35 
Rio Grande—Treaty between the United States of America and Mexico, dated February 3, 36 
1944. 37 
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Figure J-2 1 
Historical Natural Flows at Lees Ferry Stream Gage 2 

 3 

As previously noted, the focus of this appendix is on the LCR and the operation of the 4 
major storage facilities (reservoirs) on the main stem of the LCR.  The major reservoirs 5 
are presented in Table J-1. 6 

Table J-1.  Major Storage Facilities on the Main Stem of the Lower Colorado River 7 

Reservoir Dam 

Lake Mead Hoover Dam 

Lake Mohave Davis Dam 

Lake Havasu Parker Dam 
 8 

The locations of  these listed storage facilities are illustrated on Figure J-1. Other smaller 9 
reservoirs within the Yuma Area of the LCR include:  Senator Wash Reservoir, Imperial 10 
Reservoir, and Laguna Reservoir. 11 

Individual dams serve one or more specific purposes as designated in their federal 12 
construction authorizations.  Such purposes include: water storage, flood control, river 13 
regulation, power generation, and water diversion to Arizona, California, Nevada and 14 
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delivery to Mexico.  Background information on each major storage facility is provided 1 
below. 2 

J.4.1.1 Hoover Dam and Lake Mead 3 

Hoover Dam was constructed in the Black Canyon of the Colorado River about 36 miles 4 
from Las Vegas, Nevada.  Hoover Dam was constructed to provide storage for river 5 
regulation and flood control, storage of water for irrigation and domestic uses, and 6 
generation of hydropower.  The dam is 726 feet msl high and the water depth is 7 
approximately 590 feet msl.  Lake Mead can store water to a maximum elevation of 8 
1,229 feet msl (maximum water surface).  The tops of the Hoover Dam spillway gates, in 9 
the raised position, are at an elevation of 1,221 feet msl.  At that water surface elevation, 10 
Lake Mead has a nominal “live capacity” of 27.377 maf and an active capacity of 17.353 11 
maf above elevation 1,083 feet msl, the generally accepted minimum elevation for 12 
efficient power generation.  The dam backs water upstream approximately 115 miles, 13 
creating a surface area of about 163,000 acres at its maximum design water surface 14 
elevation of 1,229 feet msl.  The designated exclusive flood control space of 1.5 maf is 15 
situated between elevation 1,219.6 feet msl and 1,229 feet msl. 16 

The Hoover Dam Power Plant is a major source of hydropower in the Southwest.  The 17 
dam’s four intake towers draw water from the reservoir to drive 17 generators located 18 
within the power plant.  The power plant generating capacity is rated at approximately 19 
2,074 megawatts (MW) at a maximum release capacity of approximately 49,000 cubic 20 
feet per second (cfs).  The uncontrolled spillways have a maximum release capacity of 21 
about 400,000 cfs.  The power is marketed by the Western Area Power Administration 22 
(Western). 23 

The Boulder Canyon Project Act of 1928 specified the following priorities for the 24 
operation of Hoover Dam and Lake Mead:  1) provide for river regulation, improvement 25 
of navigation, and flood control, 2) the delivery of irrigation and domestic water supplies, 26 
including the satisfaction of present perfected water rights, and 3) maximize power 27 
generation.   28 

Flood control operating criteria for Lake Mead was established to manage potential flood 29 
events arising from rain and snowmelt.  As previously noted, Lake Mead’s uppermost 30 
1.5 maf of storage capacity, between elevations 1,219.6 feet msl and 1,229.0 feet msl, is 31 
defined as exclusive flood control. Within this capacity allocation, 1.218 maf of flood 32 
storage is above elevation 1,221 feet msl, the top of the raised spillway gates.  Figure J-3 33 
illustrates some of the important Hoover Dam and Lake Mead water surface elevations 34 
that are referenced in subsequent sections. 35 
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Figure J-3 1 
Lake Mead and Hoover Dam Important Operating Elevations 2 

1200

1000

800

600

400

1400
INTAKE TOWERS

POWER HOUSE

TOP OF DAM EL. 1232

SPILLWAY

PENSTOCKEl
ev

at
io

n 
(fe

et
 m

sl
)

 3 

Lake Mead usually is at its maximum water level in November and December.  If 4 
required, system storage space-building is achieved between August 1 to January 1.  5 
Hoover Dam storage space-building releases are limited to 28,000 cfs, while the mean 6 
daily releases to meet the water delivery orders of Colorado River water entitlement 7 
holders normally range between 5,000 cfs to 20,000 cfs. 8 

In addition to controlled releases from Lake Mead to meet water supply requirements, 9 
water is also diverted from Lake Mead at the Southern Nevada Water Authority (SNWA) 10 
Saddle Island intake facilities, Boulder City’s Hoover Dam intake, and the Basic Water 11 
Company’s (BWC) intake facility for use in the Las Vegas area for domestic purposes by 12 
SNWA, BWC and other users. 13 

The diversions by SNWA at its Saddle Island intake facilities entail pumping the water 14 
from the intake to SNWA’s transmission facilities for treatment and further conveyance 15 
to the Las Vegas area.  The elevation of the original SNWA intake is approximately 16 
1000 feet msl.  However, the minimum required Lake Mead water level necessary to 17 
operate the pumping units at SNWA’s original intake facility is 1,050 feet msl.  SNWA 18 
recently constructed a second intake at an elevation of 950 feet msl.  The minimum 19 
required Lake Mead water level necessary to operate the pumping units at SNWA’s 20 
second intake facility is approximately 1,000 feet msl. 21 

J.4.1.2 Davis Dam and Lake Mohave 22 

Davis Dam and Davis Power Plant are located 67 miles downstream from Hoover Dam, 23 
and approximately two miles upstream from Laughlin, Nevada, and Bullhead City, 24 
Arizona.  The reservoir’s primary purpose is to re-regulate Hoover Dam releases and aid 25 
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in the delivery of water supplies to downstream U.S. entitlement holders and to Mexico.  1 
Located on the Arizona side of the river, the Davis Dam Power Plant has five generating 2 
units, with a generating capacity of 255,000 kilowatts (kW), and with a combined 3 
hydraulic capacity of 31,000 cfs.  The power is marketed by Western. 4 

Lake Mohave is situated behind Davis Dam and is bounded for most of its 67-mile length 5 
by the steep walls of Pyramid, El Dorado, and Black Canyons.  The lake is relatively 6 
narrow, not more than four miles across at its widest point, but provides significant 7 
recreation opportunities and habitat for fish and wildlife.  The lake also captures and 8 
delays flash flood discharge from the side washes below Hoover Dam.  Typical flow time 9 
from Hoover Dam to Lake Mohave is four to six hours.  The lake has a storage capacity 10 
of approximately 1.818 maf.   11 

J.4.1.3 Parker Dam and Lake Havasu 12 

Parker Dam is located approximately 155 miles downstream from Hoover Dam.  Lake 13 
Havasu, formed by Parker Dam, is about 45 miles long and can store nearly 14 
648,000 acre-feet (af) of water.  At its maximum water surface elevation of 450.5 feet 15 
msl, the lake has a surface area of approximately 20,390 acres.  Lake Havasu provides a 16 
forebay and desilting basin from which water is pumped into the Colorado River 17 
Aqueduct (California) and the Central Arizona Project (CAP) Aqueduct.  The pumping 18 
plant that pumps water into the Colorado River Aqueduct is located on the west side of 19 
the river and is operated by The Metropolitan Water District of Southern California 20 
(Metropolitan).  The pumping plant that pumps water into the CAP Aqueduct is located 21 
on the east side of the river and is operated by the CAP. 22 

Parker Dam is the deepest dam in the world, in terms of the portion of the dam that is 23 
buried below the river bottom.  Approximately 73 percent of its structural height of 24 
320 feet msl is situated below the original riverbed.  Only about 85 feet msl of the dam’s 25 
total height is visible. 26 

The Parker Dam Power Plant is located on the California side of the Colorado River 27 
immediately below the dam.  It houses four hydroelectric generating units.  The installed 28 
generating capacity is 120,000 kW, but due to high tailrace elevation, the generation 29 
production is approximately 108,000 kW.  Four 22-foot diameter penstocks carry up to 30 
5,500 cfs each to feed the generating units.  About 50 percent of the plant's power output 31 
is reserved in perpetuity by Metropolitan for pumping water along the Colorado River 32 
Aqueduct to the Southern California Coastal area.  The remaining power is marketed by 33 
Western. 34 

J.4.1.4 Facilities in the Yuma Area 35 

Reclamation owns and operates various facilities in the Yuma Area that are used in the 36 
delivery of water supplies to users on the U.S. side, to Mexico, and in the management 37 
and regulation of the Colorado River.  These facilities include: dams and water storage 38 
reservoirs, diversions and turnout structures, four drainage well fields and related 39 
drainage canals, Yuma Desalting Plant and International canal system, and other related 40 
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facilities.  Local water districts also operate and maintain irrigation and drainage facilities 1 
for Reclamation under contracts executed with Reclamation. 2 

Imperial Dam is operated primarily as a diversion dam, providing water to the All-3 
American and the Gila Gravity Main Canals to meet the beneficial use requirements of 4 
entitlement holders in California and Arizona.  Releases may also be made to meet a 5 
portion of the 1944 Water Treaty deliveries to Mexico.  Occasionally (two to three times 6 
per month), water is released through the sluice gates at Imperial Dam to move 7 
accumulated sediment to the Laguna Desilting Basin which is located about two miles 8 
downstream from Imperial Dam.  The Laguna Desilting Basin, located within the 9 
Colorado River channel, is used to decant the water that is released or that passes 10 
Imperial Dam.   11 

Laguna Dam is operated to regulate river flows and to temporarily store water used in 12 
sluicing operations at Imperial Dam.  Any water that is captured and temporarily stored at 13 
Laguna Reservoir is released to meet a portion of the 1944 Water Treaty deliveries to 14 
Mexico.   15 

Senator Wash Reservoir is an off-stream water storage facility that is used to regulate 16 
river flows.  The reservoir is used to capture any excess flows arriving at Imperial Dam.  17 
Additionally, any shortfalls in river flows and supply can be made up by releasing water 18 
from Senator Wash Reservoir.  Senator Wash Reservoir is situated at a higher elevation 19 
than the adjacent Colorado River.  As such, any water that is to be stored in the reservoir 20 
has to be pumped via the Senator Wash Pumping/Generating Plant.  When water is 21 
released from Senator Wash Reservoir through the Senator Wash Pumping/Generating 22 
Plant, hydroelectric power is generated.  23 

Reclamation also operates, either by itself or jointly with other agencies, various drainage 24 
systems that are used to facilitate the drainage of lands within Yuma Valley, Yuma Mesa, 25 
and the Wellton-Mohawk area.  These drainage systems include several well fields that 26 
are used to manage the groundwater in the underlying groundwater basins.  Drainage 27 
water that is pumped from these drainage wells or that is collected in the open drains, is 28 
pumped and conveyed to the Colorado River via different conveyance facilities. 29 

Additional information on these facilities and their operation is provided in 30 
Section J.4.3.2. 31 

J.4.1.5 Coordination of Water and Power Operations 32 

As noted in Section J.4.1.1, power generation is the third priority with respect to river 33 
operations, as stated in project-specific legislation, and as referred to under the Law of 34 
the River.  Reclamation is the Federal agency that manages the generation of hydro-35 
electric power at the Hoover, Davis, and Parker Power Plants.  Western is the Federal 36 
agency that markets that portion of the power that is generated from these power plants 37 
that is surplus to the amount reserved for Project Use Power (PUP) customers.  Ongoing 38 
LCR operations and activities related to the generation of hydroelectric power at Hoover, 39 
Davis, and Parker Dams are conducted pursuant to a Joint Operating Agreement (JOA) 40 
between Reclamation and Western, dated February 8, 1980.  This JOA was developed to 41 
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implement section 302(a)(1)(e) of Public Law 95-91 (August 4, 1977).  The JOA 1 
addresses maximizing the economic values of such power generation within the 2 
constraints of water release schedules, as described in Section 2.2.1.5 of the BA and 3 
Appendix S. 4 

The quantity of water flowing through the turbines (water releases) at each dam and 5 
respective power plant determines the amount of energy that can be produced.  6 
Reclamation determines a monthly release (and energy) schedule for Lake Mead (Hoover 7 
Dam), Lake Mohave (Davis Dam), and Lake Havasu (Parker Dam) prior to the beginning 8 
of each Water Year, based on meeting the downstream water orders and other objectives 9 
pursuant to the Annual Operating Plan.  The monthly schedules are revised each month to 10 
reflect changing water demands and other hydrologic conditions (See Section J.4.3.1).  11 
Water is not released solely to produce power and power contracts do not determine 12 
generation.  13 

Once daily water orders are received from downstream water contractors, Reclamation 14 
determines the daily releases at Davis and Parker Dams and coordinates with Western to 15 
determine the hourly water release schedules.  This “shaping” or scheduling of the hourly 16 
water releases throughout the day and week help to optimize power generation while still 17 
meeting the downstream water delivery orders.  Reclamation operates the power plants so 18 
as to schedule and make available electrical power and energy as requested by Western, 19 
provided that compliance with such request and the operation of the power plants do not 20 
conflict with Reclamation’s requirements for the operation of the dams and power plants 21 
with regards to flood control, navigation, water deliveries, or other project purposes 22 
having a higher priority.  See Section J.4.3.3 for a further discussion of daily water 23 
operations. 24 

To the degree that storage capacity is available, Lake Mohave is used to store flows 25 
released from Hoover Dam for power generation purposes until water is required to be 26 
released to meet scheduled water deliveries to downstream water contractors in the 27 
United States and Mexico.  This is possible because of the close proximity of Lake 28 
Mohave to Hoover Dam and the storage capacity usually available at Lake Mohave.  29 
Therefore, releases from Hoover Dam are restricted to meet the monthly water release 30 
schedule, not daily water release schedules such as at Davis and Parker Dams.  Western’s 31 
real-time dispatchers work directly with Reclamation’s Hoover Dam operators to manage 32 
power operations dynamically.  These real-time operations are described in further detail 33 
in Section J.4.3.3. 34 

J.4.2 Annual Operations—Water Delivery 35 

Requirements to U.S. Users and Mexico 36 

J.4.2.1 Annual Operating Plan 37 

The Colorado River Basin Project Act (CRBPA) required the Secretary to adopt long-38 
range operating criteria for the Colorado River by January 1, 1970.  The Criteria for 39 
Coordinated Long-Range Operation of Colorado River Reservoirs pursuant to the 40 
Colorado River Basin Project Act of September 30, 1968 (LROC) adopted in 1970 directs 41 
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the operation of the Colorado River reservoirs in compliance with requirements set forth 1 
in the Colorado River Compact, the CRBPA, the BCPA, the 1944 Water Treaty, and 2 
other applicable Federal decrees and laws.  Further information on the Law of the River 3 
is presented in Appendix A.  The LROC are implemented by the Secretary through 4 
decisions described in the Annual Operating Plan (AOP), which is mandated by the 5 
CRBPA. 6 

The AOP is prepared annually by Reclamation in consultation with the Basin States, 7 
other Federal agencies, Indian Tribes, state and local agencies, and the general public.  8 
The AOP describes how Reclamation will manage the reservoirs over the next year,1 9 
consistent with the LROC and the Decree.  Information is gathered to develop an AOP, 10 
as required by the CRBPA, after taking into consideration probable runoff, depletions, 11 
and consumptive uses.   12 

The AOP includes determinations of: 13 

1. The projected operation of the Colorado River reservoirs to satisfy project purposes 14 
under varying hydrologic and climatic conditions; 15 

2. The quantity of water considered necessary as of September 30, of the next year, to 16 
be in storage in the Upper Basin reservoirs as required by section 602(a) of the 17 
Colorado River Basin Project Act; 18 

3. The water available for delivery to Mexico pursuant to Minute No. 242 of the 1944 19 
Water Treaty; 20 

4. Whether the reasonable consumptive use requirements of mainstream users in the 21 
Lower Division States will be met under a Normal (delivery of 7.5 maf), Surplus 22 
(delivery greater than 7.5 maf) or Shortage (delivery less than 7.5 maf) condition as 23 
outlined in Article III of the Long Range Operating Criteria; and 24 

5. Whether water apportioned to, but unused by one or more Lower Division States 25 
exists and can be used to satisfy beneficial consumptive use requests of mainstream 26 
users in other Lower Division States as provided in the 1964 U.S. Supreme Court 27 
Decree in Arizona v. California. 28 

Since the hydrologic conditions of the Colorado River can never be completely known in 29 
advance, the AOP addresses the possible water supply and operating conditions that may 30 
result from three different hydrologic scenarios; the probable maximum (high inflow), 31 
most probable (average inflow) and probable minimum (low inflow) reservoir inflow 32 
conditions. The annual determinations listed in items 1 through 5 above are based on 33 
projected water use requirements, existing storage conditions, and most probable inflows. 34 
Pursuant to LROC, the Secretary may revise the annual determinations of the AOP within 35 

                                                      
1 Within the Lower Basin, pursuant to the Decree, the determinations of unused apportionment, normal, surplus, and 
shortage deliveries are made annually on a calendar year basis.  Pursuant to the LROC, hydrologic determinations in 
the Upper Basin, such as reservoir equalization, are based on the water year (October–September).  In the AOP, 
which addresses both Upper and Lower Basin operations, references to year are expressly named calendar or water.  
Reclamation finalizes the AOP each year as close as possible to October 1, but the AOP is generally in effect 
through the following calendar year (i.e., a 15-month period).  For example, the 2005 AOP would be in effect from 
October 2004 through December 2005. 
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the year to reflect current hydrologic conditions, with appropriate consultation with the 1 
Basin states and other parties, as required by law. 2 

J.4.2.2 Water Delivery Requirements to Lower Basin 3 
U.S. Contractors 4 

As discussed above, the Secretary, through Reclamation, is required to determine the 5 
amount of Colorado River water available to the Lower Division States for the year. In a 6 
Normal year, sufficient Colorado River water is available for release, as determined by 7 
the Secretary, to satisfy up to 7.5 maf of annual consumptive use in the Lower Division 8 
States.  9 

In a Surplus year, sufficient Colorado River water is available for release, as determined 10 
by the Secretary, to satisfy annual consumptive use in the Lower Division States in 11 
excess of 7.5 maf.  The Secretary adopted a Record of Decision (ROD) incorporating 12 
final Interim Surplus Guidelines (ISG) on January 16, 20012.  The ISG supplement the 13 
more general factors provided in the LROC and are to be applied by the Secretary in the 14 
development of the AOP for the 15-year period beginning in the 2002 AOP and through 15 
preparation of the 2016 AOP.  The ISG established elevation “triggers” at Lake Mead 16 
that are used to determine whether surplus conditions exist, and if so, the amount of 17 
surplus water available to each Lower Basin state and for what uses it may be applied. In 18 
the ISG ROD, the Secretary also determined the method to distribute unused 19 
apportionment that may be available during the 15-year period in which the ISG are in 20 
effect.  See the Record of Decision, Colorado River Interim Surplus Guidelines; Final 21 
Environmental Impact Statement, January 16, 2001, for further detail about the ISG. 22 

In a shortage year, insufficient Colorado River water is available for release, as 23 
determined by the Secretary, to satisfy the annual consumptive use of 7.5 maf in the 24 
Lower Division States.  There are no established shortage guidelines that define when 25 
Lower Basin users would receive shortage condition deliveries or the precise volume of 26 
the shortage restriction.  To date, no shortage conditions in the Lower Basin have been 27 
declared.  28 

J.4.2.3 Water Delivery Requirements to Mexico 29 

Mexico is entitled to receive 1.5 million acre-feet per year (mafy) of Colorado River 30 
water delivered at the Northerly International Boundary (NIB) and SIB consistent with 31 
the 1944 Water Treaty (see LCR MSCP BA, Section 2.2.1.7).  At least 1.36 maf are 32 
required to be delivered at the NIB (normally consisting of releases from Colorado River 33 
system storage and drainage returns) and up to 140,000 af of Colorado River water 34 
(normally consisting of drainage returns and wasteway flows) can be delivered at the 35 
SIB.  Under current practice, Mexico may increase its annual water order by up to 36 
200,000 af for a total of 1.7 maf when flood control releases are being made from Lake 37 
Mead/Hoover Dam, as described in Section J.4.1.1.  Pursuant to the 1944 Water Treaty, 38 

                                                      
2 The ISG were the subject of a previously completed ESA consultation.  See also Section 2.2.2.1 of the LCR MSCP 
BA. 
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water deliveries to Mexico would be reduced in proportion to the reduced consumptive 1 
use in the United States under conditions of “extraordinary drought.”  To date, no 2 
conditions of “extraordinary drought” have been determined. 3 

Minute No. 242 of the 1944 Water Treaty defines the salinity concentration limits of 4 
Colorado River water delivered to Mexico.  Reclamation has a salinity monitoring 5 
program whereby it routinely samples and measures the salinity of the river water at 6 
various points between Parker Dam and the SIB.  From these monitoring and testing 7 
activities, Reclamation is able to project throughout the year the annual salinity 8 
concentration in the Colorado River water that will be delivered to Mexico.  During the 9 
year, Reclamation may implement a variety of measures to reduce salinity, including, but 10 
not limited to, reducing drainage pumping, discharging the drainage flows to the Main 11 
Outlet Drain or its extension, or by changing the point of discharge of the drainage flows 12 
from the NIB to the SIB. 13 

J.4.3 Monthly and Daily Operations 14 

Releases originating from Hoover Dam are determined in one of two ways: 15 

 Operations for Flood Control; releases from Hoover Dam are set by the flood control 16 
regulations (described below), 17 

 Operations to Meet Downstream Demands; releases from Hoover Dam are set to 18 
meet the downstream water demands of Lower Basin Colorado River water 19 
entitlement holders and Mexico, as well as downstream regulation requirements 20 
(i.e., target lake levels at Havasu and Mohave, downstream losses, etc.) 21 

J.4.3.1 24-Month Study 22 

Colorado River operations under the AOP are adjusted during the year as runoff 23 
projections and water orders are updated.  Prior to the beginning of the calendar year, 24 
diversion schedules are requested from water contractors in the Lower Division States 25 
entitled to Colorado River water and are approved by Reclamation pursuant to applicable 26 
Federal law and regulations (e.g., 43 C.F.R. Part 417). These schedules, along with the 27 
forecast of water supply, are input to Reclamation’s monthly operational model (the 28 
“24-month Study”). As the year progresses, the model is updated each month to reflect 29 
reported and projected water use for the year and to incorporate updates to the inflow 30 
forecast. The model is then re-run to produce an updated plan of operations for the main 31 
stem reservoirs. This updated plan includes projected releases and energy generation for 32 
each reservoir. In the Lower Basin, these data are provided to Western for updating their 33 
resource integration plans for the remainder of the year.  34 

Similarly, in December of each year, Mexico provides the U.S. with an advance monthly 35 
water order for the following year.  This water order can only be changed by providing 36 
the U.S. 30 days advance notice, and each monthly water order can be increased or 37 
decreased by no more than 20 percent of the original monthly water order.  The 1944 38 
Water Treaty further stipulates that Mexico’s total water order must be no less than 39 
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900 cfs and no more than 5,500 cfs during the months of January, February, October, 1 
November, and December.  During the remainder of the year, Mexico’s water order must 2 
be no less than 1,500 cfs and no more than 5,500 cfs. 3 

Actual monthly releases from Hoover, Davis, and Parker Dams are adjusted to reflect the 4 
daily water delivery orders submitted by the water contractors, as well as other 5 
operational constraints. 6 

J.4.3.2 Operations for Flood Control 7 

At Hoover Dam, flood control releases are defined as releases in excess of the 8 
downstream demands and as required by the flood control regulations described below. 9 

Flood control was specified as a primary project purpose by the Boulder Canyon Project 10 
Act, the act authorizing Hoover Dam.  The U.S. Army Corps of Engineers (Corps) is 11 
responsible for developing the flood control operation plan for Hoover Dam and Lake 12 
Mead as indicated in 33 C.F.R. §208.11 and the plan is the result of a coordinated effort 13 
by the Corps and Reclamation.  However, any deviations from the flood control operating 14 
instructions provided by the plan must be authorized by the Corps.  The Secretary is 15 
responsible for operating Hoover Dam in accordance with these regulations. 16 

The Los Angeles District of the Corps published the current flood control regulations in 17 
Water Control Manual for Flood Control, Hoover Dam and Lake Mead Colorado River 18 
dated December 1982 (Water Control Manual).  The Field Working Agreement between 19 
the Corps and Reclamation for the flood control operations of Hoover Dam and Lake 20 
Mead, as prescribed in the Water Control Manual, was signed on February 8, 1984 21 
(Appendix P).  The Field Working Agreement is designed to ensure a clear understanding 22 
of flood control regulations and to facilitate the exchange of information between the 23 
Corps and Reclamation that is required for operation of Hoover Dam and Lake Mead. 24 

Hoover Dam and Lake Mead 25 

Lake Mead’s uppermost 1.5 maf of storage capacity, between elevations 1,219.61 msl 26 
and 1,229.0 msl, is defined as exclusive flood control space.  Within this capacity 27 
allocation, 1.218 maf of flood storage is above elevation 1,221.0 msl, which is the top of 28 
the raised spillway gates. 29 

Flood control regulations specify that once Lake Mead flood releases exceed 40,000 cfs, 30 
the releases shall be maintained at the highest rate until the reservoir drops to elevation 31 
1,221.0 feet msl.  Releases may then be gradually reduced to 40,000 cfs until the 32 
prescribed seasonal storage space is available. 33 

The regulations set forth two primary criteria for flood control operations related to 34 
snowmelt:  1) system space building requirements in the fall, and 2) application of runoff 35 
forecasts to determine releases in the spring. 36 
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In preparation for each annual season of snow accumulation and associated runoff, 1 
progressive expansion of total Colorado River system reservoir space is required during 2 
the latter half of each year.  Minimum available flood control space increases from 3 
1.5 maf on July 31 to 5.35 maf on January 1.  Required flood storage space can be 4 
accumulated within Lake Mead and in specified upstream reservoirs:  Powell, Navajo, 5 
Blue Mesa, Flaming Gorge and Fontenelle.  The minimum required to be reserved 6 
exclusively for flood control storage in Lake Mead is 1.5 maf.  Table J-2 presents the 7 
amount of required flood storage space within the Colorado River system by date. 8 

Table J-2.  Minimum Required Colorado River System Storage Space 9 

Date Storage Volume (million acre-feet) 

August 1 1.50 

September 1 2.27 

October 1 3.04 

November 1 3.81 

December 1 4.58 

January 1 5.35 
 10 

Normal space-building releases from Lake Mead to meet the required July 31 to January 11 
1 flood control space are limited to a maximum of 28,000 cfs.  Releases in any month 12 
based on water entitlement holders’ demand are much less than 28,000 cfs (5,000 cfs to 13 
20,000 cfs). 14 

The Secretary may also consider additional space-building releases (described as 15 
anticipatory flood control releases) beyond the minimum requirements specified by the 16 
Field Working Agreement after consideration of other factors including channel capacity 17 
and maintenance downstream, power plant maintenance requirements at Hoover, Davis, 18 
and Parker Dams, and hydrologic conditions and forecasts. 19 

Between January 1 and July 31, flood control releases, based on forecasted inflow, may 20 
be required to prevent filling of Lake Mead beyond its 1.5 maf minimum space 21 
requirement.  Beginning on January 1 and continuing through July, the Colorado Basin 22 
River Forecast Center (CBRFC) issues monthly runoff forecasts.  These forecasts are 23 
used by Reclamation in estimating releases from Hoover Dam.  The release schedule 24 
contained in the Corps’ regulations is based on increasing releases in six steps as shown 25 
on Table J-3. 26 
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Table J-3.  Minimum Flood Control Releases at Hoover Dam 1 

Step Release (cubic feet per second) 

Step 1 0 

Step 2 19,000 

Step 3 28,000 

Step 4 35,000 

Step 5 40,000 

Step 6 73,000 
 2 

The lowest step, 0 cfs, corresponds to times when the regulations do not require flood 3 
control releases.  Hoover Dam releases are then made to meet water and power 4 
objectives.  The second step, 19,000 cfs, is based on the power plant capacity of Parker 5 
Dam.  The third step, 28,000 cfs, corresponds to the Davis Dam Power Plant capacity.  6 
The fourth step in the Corps release schedule is 35,000 cfs.  This flow corresponds to the 7 
power plant flow-through capacity of Hoover Dam in 1987.  However, the present power 8 
plant flow-through capacity at Hoover Dam is 49,000 cfs.  At the time Hoover Dam was 9 
completed, 40,000 cfs was the approximate maximum flow from the dam considered to 10 
be non-damaging to the downstream streambed.  The 40,000 cfs flow now forms the fifth 11 
step.  Releases of 40,000 cfs and greater would result from low-probability hydrologic 12 
events.  The sixth and final step in the series (73,000 cfs) is the maximum controlled 13 
release from Hoover Dam that can occur without spillway flow. 14 

Flood control releases are required when forecasted inflow exceeds downstream 15 
demands, available storage space at Lakes Mead and Powell, and allowable space in 16 
other Upper Basin reservoirs.  This includes accounting for projected bank storage and 17 
evaporation losses at both lakes, plus net withdrawal from Lake Mead by the SNWA.  18 
The Corps regulations set the procedures for releasing the volume that cannot be 19 
impounded, as discussed above. 20 

Average monthly releases are determined early in each month and apply only to the 21 
current month.  The releases are progressively revised in response to updated runoff 22 
forecasts and changing reservoir storage levels during each subsequent month throughout 23 
the January 1 to July 31 runoff period.  If the reservoirs are full, drawdown is 24 
accomplished to vacate flood control space as required. 25 

During non-flood operations, the end-of-month Lake Mead elevations are driven by 26 
consumptive use needs, Glen Canyon Dam releases, and 1944 Water Treaty deliveries to 27 
Mexico.  Lake Mead end-of-month target elevations are not fixed as are the end-of-month 28 
target elevations for Lake Mohave and Lake Havasu.  Normally, Lake Mead elevations 29 
decline with increasing irrigation deliveries through July and then begin to rise again.  30 
Lake Mead’s storage capacity provides for the majority of Colorado River regulation 31 
from Glen Canyon Dam to the border with Mexico. 32 
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Davis Dam and Lake Mohave 1 

Hoover Dam flood control releases are passed through Davis Dam.  Flood control 2 
requirements for Davis Dam were developed through the monthly target elevations 3 
developed for Lake Mohave.  System flood control releases (from Hoover Dam), as well 4 
as side wash inflows, were considered in the development of the target elevations.  5 
Reclamation has discretion to develop and manage Lake Mohave’s target water surface 6 
elevations and allocated flood control reserved capacity that changes throughout the year 7 
by making releases through Davis Dam.  This flood control reserved capacity is 8 
considered and taken into account in the Davis Dam release calculation.  Specifically, the 9 
operators use a rule curve with “target water surface elevations” that coincide with 10 
respective vacant storage capacity.  The target water surface elevations that are used to 11 
assure that sufficient flood control storage capacity is allocated for Lake Mohave are 12 
shown in Figure J-4.  As shown on this figure, Lake Mohave generally reaches its 13 
maximum elevation in the spring and its minimum elevation in the fall.  Reclamation 14 
generally lowers the lake level in the fall to provide flood control storage space for runoff 15 
that results from large hurricane-type storms coming up river from Mexico.  However, it 16 
needs to be noted that these are target elevations only.  The actual water surface 17 
elevations will sometimes differ from the target elevations with the regulation of Hoover 18 
releases and the balancing of arriving flows with downstream water demands.   19 

As with releases from Hoover Dam, factors that must be considered when making the 20 
Davis Dam releases include the need to meet downstream water requirements throughout 21 
the month and the objective to maintain non-damaging flow levels downstream. 22 

Figure J-4 23 
Lake Mohave Monthly Target Elevation 24 
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Parker Dam and Lake Havasu 1 

Hoover Dam flood control releases also are passed through Parker Dam after deliveries 2 
are made to the CAP and Metropolitan diversion facilities at Lake Havasu, and other 3 
users upstream of Parker Dam.  Flood control requirements for Parker Dam were 4 
developed through the monthly target elevations developed for Lake Havasu.  System 5 
flood control releases from Hoover Dam, as well as side wash inflows and flood flows on 6 
the Bill Williams River, were considered in those target elevations.  Reclamation has 7 
discretion to develop and manage the target elevations of Lake Havasu by making 8 
releases through Parker Dam.   9 

Similar to Lake Mohave, Lake Havasu follows a target elevation curve for end-of-month 10 
water surface elevations as shown in Figure J-5.  As shown on this figure, Lake Havasu 11 
generally reaches its maximum elevation in the spring and its minimum elevation in the 12 
late fall.   13 

As with releases from Hoover and Davis Dams, factors that must be considered when 14 
making these releases include the need to meet downstream water requirements 15 
throughout the month and the objective to maintain non-damaging flow levels 16 
downstream. 17 

Figure J-5 18 
Lake Havasu Monthly Target Water Surface Elevations 19 
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Yuma Area Operations 1 

In the Yuma area, under flood control conditions (due to excessive flows from any one or 2 
a combination of the main stem of the Colorado River, Bill Williams River, and or Gila 3 
River), water may be routed in any one or a combination of routes available to 4 
Reclamation to avoid flood damage in the Yuma Division.  Although flood control 5 
operations at Hoover Dam is a nondiscretionary action, the specific routing of these and 6 
other flood flows through the Yuma Division is discretionary.  7 

The flood flow routing in and around the Yuma Division can be accomplished using any 8 
one or a combination of the following methods: 9 

 Flood flows are diverted at Imperial Dam, conveyed through the All-American Canal 10 
to the Pilot Knob Check, and at a point above the Pilot Knob Check, the flows are 11 
diverted from the All-American Canal through the Pilot Knob Power Plant and 12 
Wasteway and routed back into the Colorado River.  The Pilot Knob Wasteway 13 
channel discharges to the Colorado River at a point located approximately 2.1 miles 14 
upstream of NIB. 15 

 Flood flows are diverted at Imperial Dam, conveyed through the All-American Canal 16 
to the Siphon Drop, and at a point above the Siphon Drop, the flows are diverted 17 
from the All-American Canal through the Siphon Drop Wasteway and into the Yuma 18 
Main Canal.  The water is then conveyed some 3.5 miles within the Yuma Main 19 
Canal and then is diverted and discharged back into the Colorado River via the Yuma 20 
Main Canal Wasteway.  The Yuma Main Canal Wasteway (California Wasteway) 21 
discharges to the Colorado River at a point located approximately 7.6 miles upstream 22 
of NIB. 23 

 Flood flows are passed through Imperial and Laguna Dams and allowed to flow via 24 
the river channel to NIB.  25 

The Colorado River channel in the Yuma and Limitrophe Divisions has experienced 26 
considerable sediment aggradation (i.e., build-up) as a result of floodflows from the Gila 27 
River in 1993.  Sediment that was deposited in these reaches of the river has raised 28 
streambed and groundwater elevations.  The area that has been impacted most recently is 29 
the 34-mile portion of the river from the confluence with the Gila River through the 30 
Yuma and Limitrophe Divisions to the SIB.  During the Gila River flood of 1993, an 31 
estimated 10 million cubic yards of sediment was deposited in the Yuma Division, the 32 
reach of the river from the confluence with the Gila River to Morelos Diversion Dam.  33 
The aggradation of the river channel increased normal flow elevations an average of 34 
approximately five feet and increased groundwater levels in the Yuma area between two 35 
and five feet above normal, depending on the location and its proximity to the Colorado 36 
River. 37 

During 1999 and 2000, the portion of the Colorado River from Pilot Knob Wasteway to 38 
Morelos Diversion Dam was dredged by Reclamation to improve channel capacity and 39 
reduce sediment inflow to Mexico’s canal system.  Reclamation estimates that the river 40 
reach between the Pilot Knob Wasteway and the Morelos Diversion Dam currently has a 41 
flow capacity of about 18,000 cfs.   42 
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The river reach between the Pilot Knob Wasteway to the Gila River has not been dredged 1 
since the Gila River flood of 1993.  As such, the flow capacity of this river reach is now 2 
less than that available before 1993.  In the latter part of 2000, Reclamation developed an 3 
estimate of the channel capacity in the Yuma area above Pilot Knob Wasteway.  These 4 
estimates indicate that this river reach may accommodate flows of approximately 5 
9,000 cfs before facilities located within the levee system would be damaged.  Due to the 6 
capacity limitations in this river reach, Reclamation will, to the extent possible, use 7 
alternative routing of surface waters around the Yuma area to decrease the possibility of 8 
significant damage to federal, state, local, and private facilities, Indian reservation lands, 9 
and other potential sites.  Alternative routing provides a means of minimizing the impacts 10 
of flood flows. 11 

Using the above described alternative flood flow routing methods, flood flows that arrive 12 
at Imperial Dam in excess of 9,000 cfs can be diverted from the mainstem at Imperial 13 
Dam and routed through the All-American Canal.  These flood flows can then be 14 
returned to the mainstem of the Colorado River via the Pilot Knob Power Plant and/or 15 
Pilot Knob Wasteway, via the Siphon Drop Power Plant and Yuma Main Canal, or a 16 
combination of these two routes.  The All-American Canal is used principally to convey 17 
Imperial Irrigation District’s and Coachella Valley Water District’s Colorado River 18 
entitlement from the Colorado River at Imperial Dam to their respective service areas. 19 

The All-American Canal can convey flows up to 12,000 cfs between Imperial Dam and 20 
Pilot Knob.  During flood flow conditions, the magnitude of the flood flows that can be 21 
routed through the All-American Canal are constrained by this maximum flow capacity 22 
(12,000 cfs) and the scheduled water deliveries of the Imperial Irrigation District and 23 
Coachella Valley Water District.  The combined Imperial Irrigation District and 24 
Coachella Valley Water District water deliveries can vary between a few hundred cfs to 25 
as much as 8,000 cfs.  As such, Reclamation can route flood flows through the All-26 
American Canal that equal the difference between 12,000 cfs and the scheduled water 27 
deliveries for Imperial Irrigation District and Coachella Valley Water District.  The 28 
remainder of the flood flows would be passed through Imperial and Laguna Dams and 29 
routed to NIB via the river channel. 30 

Any flood flows that arrive at Morelos Dam are available to water contractors in Mexico 31 
for diversion at Morelos Diversion Dam.  The maximum capacity of Mexico’s diversion 32 
canal, the Reforma (formerly Alamo) Canal, is 5,500 cfs.  Any flow that Mexico does not 33 
divert to the Reforma Canal at Morelos Diversion Dam would pass Morelos Diversion 34 
Dam and enter the river channel in the Limitrophe Division. 35 

Table J-4 provides an example of this flood flow routing process.  The numbers in these 36 
tables are provided for example purposes only.  The actual flood flow routing would need 37 
to be determined based on a range of factors and conditions that exist at the time that 38 
these decisions are needed to be made.  In this example, by deducting the estimated water 39 
orders, river losses, and water placed in storage downstream of Hoover Dam from the 40 
planned flood flow release from Hoover Dam, it is possible to determine the amount of 41 
water that will arrive at Imperial Dam.  By deducting the scheduled water deliveries at 42 
Imperial Dam, it is possible to determine how much water must be released from 43 
Imperial Dam to the downstream river reach, either by passing the water through Imperial 44 
and Laguna Dams or by routing the water via the All-American Canal.  The latter 45 
requires the operators to determine how much capacity is available in the All-American 46 
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Canal to carry a portion of the flood flows around the Yuma area.  In general, the practice 1 
is to maximize the releases from the All-American Canal through Pilot Knob Power Plant 2 
and Wasteway to the extent possible, with the remaining releases routed through the river 3 
channel by passing the water through Imperial Dam and Laguna Dam. 4 

Table J-4.  Hypothetical Scenario for Flood Routing Resulting from Flood Control 5 
Releases—Stream Channel 6 

Flow (cubic feet per second) Release or Diversion Location 
28,000 Hoover Dam Flood Flow Release 

0 Stored in Lakes Havasu or Mohave 
-2,000 Metropolitan Water District order 
-3,000 Central Arizona Project order 
23,000 Parker Dam Flood Flow Release 

-400 Colorado River Indian Tribes order 
-300 Palo Verde Irrigation District order 
-800 System losses (e.g., evaporation) 

21,500 Flood Flow Arriving at Imperial Dam 
-3,000 Imperial Irrigation District/Coachella Valley Water 

District orders 
-400 Yuma County Water Users’ Association order 
-200 Reservation Division order 
-700 Gila Gravity Main Canal Station 30 order 

17,200 Estimated Flood Flow Needed to be Routed to NIB 
8,000 Calculated Portion of Flood Flow to be Routed to 

NIB via All-American Canal and Pilot Knob 
400 Calculated Portion of Flood Flow to be Routed to 

NIB via All-American Canal and Siphon Drop 
8,800 Calculated Portion of Flood Flow to be Routed to 

NIB via River Channel 
17,500 Flood Flow Arriving at NIB (including 300 drainage 

flow) 
-3,000 Morelos Diversion Dam diversion (5,500 maximum) 
14,500 Released to Limitrophe Division 

 7 

In the example shown above, all of the unused available capacity of the All-American 8 
Canal is used to convey a portion of the flood flow (8,400 cfs) that arrives at Imperial 9 
Dam.  The remainder of the flood flow (8,800 cfs) is passed through Imperial and Laguna 10 
Dams and routed to NIB via the river channel.  In this example, 400 cfs of the flood flow 11 
being routed via the All-American Canal is returned to the river via the California 12 
Wasteway and the remainder (8,000 cfs) is returned to the river via the Pilot Knob Power 13 
Plant and Wasteway.   14 

During prolonged flood control releases, water is not normally stored in Lakes Mohave or 15 
Havasu.  However, for short-term flood control releases lasting only a few days or weeks, 16 
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some water may be stored in Lake Havasu and Lake Mohave to provide relief to 1 
downstream reaches of the river to the extent possible.  In addition, storage available at 2 
Imperial Dam, Senator Wash, and Laguna Dam is often used, on a day-to-day basis, to 3 
delay the full impact of flood releases in the Yuma area for that length of time. 4 

The above described alternative flood flow routing methods have been used 5 
intermittently since 1983 and most recently during flood control release periods in 1997, 6 
1998, and 1999.  These alternative routing methods are expected to be used again under 7 
future high-flow conditions.  This alternative approach to flood routing is a discretionary 8 
approach to river flow management and is needed to reduce or prevent flood damage and 9 
to facilitate nondiscretionary water deliveries. 10 

J.4.3.3 Operations to Meet Downstream Water 11 
Demands 12 

This section provides an overview of the processes used by Reclamation to schedule 13 
daily water releases and energy production under non-flood control conditions.  The goal 14 
of Reclamation is to provide water for beneficial use and to maximize power generation 15 
to the extent practicable within the Law of the River.  This is done through a very 16 
deliberate and well-coordinated process that involves various Reclamation offices, 17 
Western, other governmental and non-governmental organizations, and private entities.   18 

The description of the daily operations is provided on a bottom-to-up sequence; i.e., the 19 
daily scheduling begins with the demands of the users located at the lowest part of the 20 
river and these are accumulated with the demands of the users located in the upstream 21 
river reaches.  This process is used to calculate and schedule releases from each reservoir 22 
in sufficient quantities to meet the water delivery requirements of the respective 23 
downstream users.   24 

Yuma Area Operations 25 

Reclamation’s Yuma Area Office schedules water deliveries from Parker Dam to users in 26 
southern Arizona, southern California, and Mexico.  This office also operates four 27 
drainage well fields located in the Yuma area and coordinates the operation of two other 28 
drainage well fields operated by or owned by other water agencies.  Additionally, 29 
Reclamation manages all salinity control projects south of Imperial Dam to meet the 30 
salinity requirements of flows delivered to the Northerly and Southerly International 31 
Boundaries with Mexico.  The following provides more detail on Reclamation’s Yuma 32 
Area Operations.   33 

Water Scheduling and Water Deliveries 34 
The Yuma Area Office administers Colorado River water deliveries downstream of Davis 35 
Dam, except for water diverted from the river and conveyed to the Southern California 36 
coastal plain and to Central Arizona.  As noted previously, water released from Hoover 37 
Dam is regulated in Lake Mohave and releases from Davis Dam are regulated in Lake 38 
Havasu.  The transit time for water released at Hoover Dam to reach Lake Havasu is less 39 
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than two days.  Water released from Parker Dam (and Lake Havasu) takes approximately 1 
three days to travel to Imperial Dam. 2 

Reclamation evaluates several factors in determining how much water to release from 3 
Hoover, Davis, and Parker Dams.  These factors include:  water orders obtained in 4 
advance of the release of such water from the Dam, trends in the water orders (i.e., are 5 
they going up, down, or remaining fairly constant), drainage return flows, current and 6 
projected weather forecasts, downstream river losses or gains, and the current and 7 
projected status of storage at Senator Wash Reservoir, behind Imperial Dam, and behind 8 
Laguna Dam.  Also, different reservoir elevations apply according to the time of year due 9 
to varying river regulation needs, and partly to accommodate environmental and 10 
recreational considerations.   11 

U.S. water entitlement holders below Parker Dam submit their water orders to the Yuma 12 
Area Office on each Wednesday of every week.  However, U.S. water entitlement 13 
holders are able to adjust their master schedule of water orders up to three days prior to 14 
the schedule water release from Parker Dam.  In addition to this, they are also permitted 15 
to vary from their master schedule on a daily basis, if needed.  The daily volume of water 16 
released from Parker Dam is made to meet the water ordered by Mexico and U.S. users 17 
and includes gains and losses that occur along the river from Parker Dam to Imperial 18 
Dam. 19 

Upstream of Imperial Dam, due to the shorter travel time between Parker Dam and their 20 
respective diversion structure, the Palo Verde Irrigation District may modify its order one 21 
day in advance of water releases from Parker Dam, and the Colorado River Indian 22 
Reservation may modify its order essentially on the same day as it is delivered at 23 
Headgate Rock Diversion Dam.   24 

Once released from Parker Dam, there is limited capacity to regulate flows to 25 
accommodate changes in demand for water by downstream users.  Water released from 26 
Parker Dam pursuant to a user’s order may be rejected by that user for the following 27 
reasons: 28 

 Unexpected changes in weather including rain, wind, or cooler than expected 29 
temperatures. 30 

 Unexpected damage or failure of canal facilities. 31 

 Unexpected changes in water requests from farmers due to on-farm irrigation system 32 
problems or unexpected on-farm management problems. 33 

Any water ordered exceeding actual demand at the time of arrival at Imperial Dam (i.e., 34 
the amount of a user’s order rejected after it has been released from Parker Dam) by any 35 
one of the downstream users is managed in one of the following ways: 36 

 Put in storage at Senator Wash Reservoir or behind Imperial Dam. 37 

 Delivered to another water contractor needing to divert more water than it ordered. 38 

 Delivered to Mexico as part of its scheduled delivery or as non-storable water. 39 
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 Routed through the Old River Channel and Laguna Dam to temporarily store the 1 
water or slow down the transit time. 2 

Figure J-6 shows the variability of the daily flows arriving at Imperial Dam.  The daily 3 
flow values shown in this figure represent actual daily flows arriving at Imperial Dam 4 
during the 1996 Calendar Year.   5 

Any water above actual demands that arrives at Imperial Dam that cannot be managed by 6 
any or a combination of the above options is inadvertently delivered to Mexico and is 7 
considered to be non-storable water.  Non-storable water may also result from infrequent 8 
and unregulated inflow from numerous desert washes that discharge into the Colorado 9 
River between Parker Dam and Imperial Dam.  Flood control releases from Hoover Dam 10 
are normally in excess of downstream demands that also result in non-storable flows.   11 

Figure J-6 12 
Variation of Daily Flows Arriving at Imperial Dam  13 

(reported 1996 daily river flow measurements at Cibola Stream Gage, RM 87.3) 14 
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1944 Water Treaty Delivery Requirements 16 
The United States Section, International Boundary and Water Commission (USIBWC) 17 
Minute No. 242 of the 1944 Water Treaty, provides for the United States to deliver 18 
annually to Mexico 1.36 maf of water from the Colorado River at the NIB and up to 19 
140,000 af at the SIB.  The NIB is one mile upstream of Morelos Diversion Dam.  20 
Further, if Reclamation determines surplus water exists in excess of the amount necessary 21 
to supply uses in the United States and the guaranteed quantity of 1.5 maf annually to 22 
Mexico, Mexico may schedule up to an additional 200,000 af annually. 23 
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The 1944 Water Treaty also provides that in the event of “an extraordinary drought” or 1 
“serious accident” to the delivery system, deliveries to Mexico will be “reduced in the 2 
same proportion as consumptive uses in the U.S. are reduced.”  To date, these provisions 3 
of the 1944 Water Treaty have not been invoked.   4 

Minute No. 242 of the 1944 Water Treaty also provides that water received by Mexico at 5 
NIB will be no more than 115 ppm or, plus or minus 30 ppm, greater than the salinity of 6 
the river at Imperial Dam.  This water quality requirement makes it necessary to consider 7 
the volume and water quality of the drainage return flows that enter the Colorado River 8 
below Imperial Dam and the volume and water quality of the water that is scheduled for 9 
diversion and delivery to Mexico from above Imperial Dam.  In most situations, 10 
sufficient water must be released from Imperial Dam to balance the water quality of the 11 
inflows that occur below Imperial Dam. 12 

Reclamation entered into a contract on June 14, 1972, for temporary emergency delivery 13 
of a portion of the 1944 Water Treaty waters in the vicinity of the City of Tijuana, 14 
Mexico.  This contract was renewed or extended several times.  The USIBWC concluded 15 
Minute No. 310 of the 1944 Water Treaty on July 28, 2003, entitled “Emergency 16 
Delivery of Colorado River Water for Use in Tijuana, Baja California,” which authorized 17 
these deliveries.  Following the completion of Minute No. 310 of the 1944 Water Treaty, 18 
the most recent renewal was completed on September 29, 2003.  The specifics of this 19 
agreement are discussed further in a later part of this selection. 20 

1944 Water Treaty Deliveries at the Northern International Boundary 21 
Under normal operating conditions and when there is no runoff from the Gila River 22 
System, the delivery of scheduled water to Mexico at the Northerly International 23 
Boundary (NIB) comes from two principal sources:  1) drainage return flows that occur 24 
downstream of Imperial Dam, and 2) the diversion of flows to Mexico from Imperial 25 
Dam.  The drainage return flows are nearly constant throughout the year and from year to 26 
year and comprise both gravity and pumped drainage flows. 27 

On Wednesday of every week, Mexico submits a schedule of daily water orders for the 28 
ensuing week.  These orders are submitted to Reclamation through the International 29 
Boundary and Water Commission (IBWC), at Yuma.  Mexico cannot change its daily 30 
water order once received by Reclamation, except in cases of emergency. 31 

The Mexico diversions from Imperial Dam may be delivered to Mexico at NIB via one or 32 
a combination of three routes.  Figure J-7 presents a schematic that shows these routes.  33 
The following provides an explanation of these three flow routing methods: 34 

 The water scheduled to be delivered to Mexico is diverted at Imperial Dam, 35 
conveyed through the All-American Canal to the Pilot Knob Check, and at a point 36 
above the Pilot Knob Check, the flows are diverted from the All-American Canal 37 
through the Pilot Knob Power Plant and Wasteway back into the Colorado River.  38 
The Pilot Knob Wasteway channel discharges to the Colorado River at a point 39 
located approximately 2.1 miles upstream of NIB. 40 

 The water scheduled to be delivered to Mexico is diverted at Imperial Dam, 41 
conveyed through the All-American Canal to the Siphon Drop, and at a point above 42 
the Siphon Drop, the flows are diverted from the All-American Canal through the 43 
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Siphon Drop Wasteway and into the Yuma Main Canal.  The water is then conveyed 1 
some 3.5 miles within the Yuma Main Canal and then is diverted and discharged 2 
back into the Colorado River via the Yuma Main Canal Wasteway.  The Yuma Main 3 
Canal Wasteway discharges to the Colorado River at a point located approximately 4 
7.6 miles upstream of NIB. 5 

 The water scheduled to be delivered to Mexico is delivered directly to NIB via the 6 
Colorado River.  Under this method, water is passed through Imperial and Laguna 7 
Dams and is allowed to flow via the river channel to NIB.  These flows are in 8 
addition to the base flows in the riverbed downstream of Laguna Dam.  The base 9 
flows are generally consistent throughout the year and result from gate leakage at 10 
Imperial Dam, returns to the river below Imperial Dam from the All-American Canal 11 
Desilting Basin, and drainage flows from downstream sources.  These base flows 12 
normally range from 600 cfs to 800 cfs.   13 

Another intermittent water source that is available for delivery to Mexico at the NIB is 14 
the Gila River.  When releases from Painted Rock Dam occur, these flows are used to 15 
satisfy a portion of Mexico’s delivery, depending on the amount of flow from the Gila 16 
River that enters the Colorado River upstream of the NIB. 17 
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Figure J-7 1 
Water Routing to Morelos Diversion Dam  2 

Deliveries to Mexico Pursuant to 1944 Water Treaty 3 

 4 

Well and Drainage Operations 5 
A significant portion of the agricultural development that exists today in the Yuma Mesa, 6 
Yuma Valley, South Gila Valley, North Gila Valley, the Wellton-Mohawk area, and the 7 
Reservation Division began at the turn of the century.  The original water supply used for 8 
these irrigated lands was principally groundwater.  However, with the rapid growth of 9 
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agricultural development and increasing demand for irrigation water, the groundwater 1 
supplies were quickly required to be supplemented with surface water supplies from the 2 
Colorado River. 3 

Most of these areas began to have drainage problems soon after delivery of Colorado 4 
River water began.  The drainage problems can be attributed to various factors including: 5 

 Irrigated areas must have either natural or artificial drainage to get rid of excess water 6 
and groundwater mounding that would otherwise “waterlog” the land. 7 

 Natural or artificial drainage systems need to be provided to dispose of the salts that 8 
accumulate as a result of the crop’s use of the water through evapotranspiration.  In 9 
sufficient concentration, all salts, even fertilizers, can be injurious to plants. 10 

For the South Gila Valley, Yuma Valley and the Wellton-Mohawk area, the rapid rate at 11 
which land was put into agricultural production, the flatness and poor natural drainage 12 
conditions of the lands, the magnitude of the need to leach (“flush”) the naturally salty 13 
soils, the water application requirements made necessary by high temperatures and light 14 
soils, and the nature of the underlying aquifer made the installation of a drainage (return 15 
flow) system a requirement soon after Colorado River water was first applied to the land.  16 
In addition to this, the application of irrigation water on Yuma Mesa lands created a 17 
groundwater mound which exacerbated the groundwater problems in the South Gila and 18 
Yuma Valleys.  As such, Reclamation and the various irrigation districts that operate in 19 
and around these lands have constructed, over the years, various drainage systems that 20 
are used today to facilitate the drainage of the affected lands.  The areas served by these 21 
systems include the service areas of the Bard Water District (Bard – i.e., Reservation 22 
Division), North Gila Valley Irrigation and Drainage District (NGVID—i.e., North Gila 23 
Valley), Yuma Irrigation District (YID—i.e., South Gila Valley), The Wellton-Mohawk 24 
Irrigation and Drainage District (WMIDD), and the Yuma County Water Users 25 
Association (YCWUA—i.e., Yuma Valley).  The drainage systems used to drain these 26 
lands form a network of groundwater wells, open drains, canals, pipelines, pumping 27 
systems, and related appurtenances.  Figure J-8 shows the general layout of these 28 
drainage systems.  Some of the facilities are operated by Reclamation, others by the 29 
overlying District, and others are jointly operated by Reclamation and one or more of the 30 
overlying districts.  The principal facilities that make-up the drainage systems include: 31 

 Wellton-Mohawk Main Conveyance Channel, 32 

 Main Outlet Drain, 33 

 Main Outlet Drain Extension (MODE), 34 

 MODE 2, MODE 3, and related wasteways, 35 

 11 and 21 Mile Wasteways,  36 

 U.S. and Mexican sections of the Bypass Drain, 37 
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Figure J-8 1 
Drainage and Well Systems in the Yuma Area 2 

 3 

4 
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 Yuma Valley Main Drain, 1 

 East and West Main Canal Wasteways,  2 

 Boundary Pumping Plant, 3 

 Sanchez-Mejorada Canal, 4 

 Yuma Mesa Conduit, 5 

 Yuma Mesa Drainage Well Field, 6 

 242 Well Field, 7 

 Reservation Division Main Drain and related drainage system, 8 

 A diversion channel from the Boundary Pumping Plant to the U.S. Bypass Drain, 9 

 The South Gila Valley drainage wells, 10 

 The Yuma Valley drainage wells. 11 

The Wellton-Mohawk Main Conveyance Channel and the Main Outlet Drain are gravity 12 
canals used to convey return flows from the lands in and around the WMIDD service area 13 
to the Colorado River.  These facilities originally discharged into the Colorado River 14 
above the NIB.  To improve the quality of the water that is delivered to Mexico, the Main 15 
Outlet Drain Extension (MODE) was constructed in the late 1960’s.  The MODE is also 16 
connected to the Bypass Drain which gives Reclamation the flexibility of discharging the 17 
return flows to the Colorado River above NIB, between NIB and SIB, or below SIB (to 18 
the Santa Clara Slough, also known as the Cienega de Santa Clara). 19 

The Yuma Mesa Conduit was constructed to convey the discharge of the Yuma Mesa 20 
Well Field wells to the Colorado River.  Since its construction, several drainage wells in 21 
the Yuma Valley have been allowed to discharge into the Yuma Mesa Conduit.  The 22 
Yuma Mesa Conduit flows in a northerly direction and can discharge directly into the 23 
Colorado River (upstream of the NIB), discharge into the Yuma Valley drainage system, 24 
or discharge into the MODE. 25 

The Yuma Valley Main Drain extends north to south through the central part of the 26 
Yuma Valley and terminates at the Boundary Pumping Plant which is located near the 27 
SIB.  The Yuma Valley Main Drain has several branches and together total almost 28 
60 miles of drainage ditches and canals.  There are numerous drainage wells along the 29 
east side of the valley that intercept underground flows from the Yuma Mesa and divert 30 
seepage from cultivated lands.  Several of these wells are operated and maintained by the 31 
Yuma County Water Users’ Association and others by Reclamation.  Most of the water 32 
pumped from the drainage wells is discharged into the open drain system which then 33 
flows into the Yuma Valley Main Drain and then to the Boundary Pumping Plant.  A 34 
small quantity of the drainage water from the wells and isolated open drains is 35 
occasionally pumped into irrigation canals.  In addition several of the wells in the Yuma 36 
Valley have recently had connections constructed to the Yuma Mesa Conduit. 37 

The East and West Main Canal Wasteways are essentially extensions of the East and 38 
West Main canal systems.  These wasteways are used to convey tailwater from the East 39 
and West Main canals into the Sanchez-Mejorada Canal.  The Sanchez-Mejorada Canal 40 
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was originally constructed to convey the discharge from the Boundary Pumping Plant to 1 
the Colorado River.  This canal flows south from the Boundary Pumping Plant, crosses 2 
and then flows into Mexico, and then connects to other canals and drains that are 3 
operated by Mexico and that discharge to the Colorado River.  The water from the 4 
Boundary Pumping Plant, along with water from other sources, is used by Mexico and 5 
sustains a significant agricultural economy along the east side of the Colorado River in 6 
Mexico. 7 

Reclamation has also constructed and operates a diversion channel that extends from the 8 
Boundary Pumping Plant to the U.S. Bypass Drain.  This diversion channel provides 9 
Reclamation with the flexibility to convey the discharge from the Boundary Pumping 10 
Plant to either the Sanchez-Mejorada Canal or to the U.S. Bypass Drain.  This flexibility 11 
enables Reclamation to better manage the quality of the water that is delivered to Mexico 12 
at both locations. 13 

The 242 Well Field is located east of San Luis, Arizona, in the Five-Mile Zone.  The well 14 
field was authorized under Minute No. 242 of the 1944 Water Treaty and Public Law 93-15 
320.  The well field is used to manage and conserve the underlying groundwater and to 16 
provide obligated water deliveries to Mexico.  The well field comprises some 21 wells, 17 
with the potential to expand to 35 wells in the future, if needed.  These wells are operated 18 
by Reclamation.  The well field has an existing pumping capacity of approximately 19 
110,000 afy and the potential to be expanded to 160,000 afy in the future, if needed.  The 20 
wells are strategically located within the 5 mile by 13 mile strip of land commonly 21 
referred to as the Five-Mile Zone.  The discharge from the wells is conveyed to the 242 22 
Lateral.  The 242 lateral is designed as an open and closed system consisting of a pipeline 23 
on each end and an open concrete lined channel in the center.  The pipeline varies from 24 
27-inches in diameter to 72-inch.  The end of the 242 Lateral is the 72-inch diameter 25 
terminal discharge pipeline that connects and discharges to Sanchez-Mejorada Canal. 26 

Drainage pumping in the Yuma area is necessary to maintain groundwater levels that are 27 
compatible with farming and urban infrastructure including homes, businesses, streets, 28 
septic tanks, and underground utilities such as sewer and water facilities and power lines.   29 

Drainage pumping is carefully balanced to maintain satisfactory groundwater levels while 30 
meeting the water quantity and water quality (salinity) requirements of the deliveries to 31 
Mexico at the NIB.  Some drainage return flows (both gravity flows and pumped flows) 32 
are also delivered to Mexico at SIB and are discussed in the following section.  Deliveries 33 
from the Yuma Mesa Conduit can be sent either to NIB or for emergency salinity control 34 
to the MODE, the Yuma Desalting Plant or a portion of the flows in the Yuma Mesa 35 
Conduit may be diverted to the SIB via opening a valve on the conduit at Avenue B ½  36 
and County 13 ½ Streets.  This valve has a capacity of approximately 30 cfs.  The Yuma 37 
Mesa Conduit has a capacity of approximately 115 cfs. 38 

Drainage water is pumped and conveyed to the river above NIB from the following well 39 
fields: 40 

 The South Gila Valley Well Field, consists of 24 wells which pump to four Drainage 41 
Pump Outlet Channels (DPOC’s) with a total maximum capacity of 114 cfs ranging 42 
in distance from 9 to 12 miles upstream of NIB.  Drainage flows pumped from these 43 
wells are conveyed either to the river above NIB or the drainage flows may be 44 
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bypassed around NIB via the MODE, if necessary, for salinity control.  Total volume 1 
of water pumped is typically in the range of 55,000–75,000 afy.  Reclamation owns, 2 
operates and maintains these wells and conveyance facilities.   3 

 The Yuma Mesa Well Field consists of 12 wells with a current total maximum 4 
capacity of 54 cfs.  Drainage flows pumped from these wells are conveyed to the 5 
river above NIB through the Yuma Mesa Conduit.  Drainage from these wells may be 6 
conveyed to the Colorado River upstream of NIB, to the Yuma Valley drainage 7 
system, or to the MODE.  Total volume of water pumped is typically in the range of 8 
20,000–30,000 afy.  The wells range from 8–16 miles upstream of the outlet of the 9 
Yuma Mesa Conduit.  The outlet of the Yuma Mesa Conduit discharges directly into 10 
the Colorado River about 3.5 miles upstream of NIB.  Reclamation owns, operates 11 
and maintains these wells.   12 

 The Yuma County wells consist of 4 wells owned by Yuma County and 14 wells 13 
owned by Reclamation and operated and maintained by the Yuma County Water 14 
Users’ Association under contract with Yuma County.  The four Yuma County wells 15 
have a maximum capacity of 24 cfs and drainage flows are conveyed to the river 16 
above NIB via the Yuma Mesa Conduit.  These flows may also be conveyed to the 17 
MODE.  Total volume of water pumped by the four Yuma County wells and 18 
conveyed to the river is typically in the range of 5,000–8,000 afy.  The 14 19 
Reclamation-owned wells have a maximum capacity of 64 cfs.  The drainage flows 20 
from these wells can be conveyed through the Yuma Mesa Conduit, directly to the 21 
river, or to the MODE if salinity control becomes critical.  These wells range from 22 
one to six miles from the Yuma Mesa Conduit outlet which is about 3.5 miles 23 
upstream of NIB.  Total volume of water pumped by these wells is typically in the 24 
range of 3,000–6,000 afy.  Operation of all of these wells is coordinated through 25 
Reclamation.   26 

 The Yuma Valley drainage wells consist of seven wells with a total maximum 27 
capacity of 31 cfs.  The drainage flows from these wells can be conveyed to the 28 
Yuma Mesa Conduit, the East Drain, or the Southeast Drain, depending upon which 29 
well is pumped.  The wells are located 6–12 miles upstream of the Yuma Mesa 30 
Conduit outlet to the river.  Total volume of water pumped by these wells is typically 31 
in the range of 20,000–30,000 afy.  These wells are owned, operated and maintained 32 
by Reclamation.   33 

 The Yuma County Water Users’ Drainage Wells consist of six wells with a total 34 
maximum capacity of 32 cfs and range in distance from 3–14 miles upstream of the 35 
Yuma Mesa Conduit outlet.  Drainage flows pumped from these wells are conveyed 36 
to the river above NIB through the Yuma Mesa Conduit.  Total volume of water 37 
pumped by these wells is typically about 20,000 afy.  Operation of these wells is 38 
coordinated with Reclamation. 39 

 The Yuma Area Water Resource Management Group (YAWRMG) wells consist of 40 
six wells with a total maximum capacity of 27 cfs.  The drainage flows from these 41 
wells can be conveyed to the Yuma Mesa Conduit, the East Drain Extension, or the 42 
Yuma Valley Main Drain, depending upon which well is pumped.  Total volume of 43 
water pumped from these wells is expected to range from approximately 12,000 afy 44 
to about 23,000 afy for the first four to six years after completion of all of the wells 45 
(estimate beginning in CY 2005), to achieve acceptable groundwater levels in the 46 
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Yuma Valley.  Once acceptable groundwater levels are achieved, the groundwater 1 
pumping will be reduced to that required to maintain the desired groundwater levels. 2 

1944 Water Treaty Deliveries at the Southerly International Boundary 3 
As discussed above, most of Mexico’s 1.5 maf annual Colorado River entitlement is 4 
delivered to Mexico at the NIB.  Minute No. 242 of the 1944 Water Treaty, dated August 5 
30, 1973, states that of the 1.5 maf that is required to be delivered by the United States to 6 
Mexico on an annual basis, up to 140,000 af of water per year can be delivered at the SIB 7 
near San Luis and in the Limitrophe Division at salinity levels historically delivered 8 
there.  This salinity level is calculated on an average annual basis based upon composite 9 
water samples.  These calculated salinity concentrations are compared to the historic 10 
salinity levels for water delivered to Mexico at SIB which are approximately 1,500 parts 11 
per million (ppm). 12 

Deliveries of water to Mexico at the SIB include a mixture of flows from different 13 
sources including the 242 Well Field, the East and West Main Canal Wasteways, the 14 
Yuma Valley Main Drain via the Boundary Pumping Plant and the 11 and 21 Mile 15 
Wasteways.  Water from this well field makes up a portion of the flows delivered to 16 
Mexico at the SIB.  The 242 Well Field was constructed in the early 1980s and has 17 
operated intermittently since then.  The well field is not operated when flood control 18 
releases or space-building releases are being made from Hoover Dam.  In accordance 19 
with Minute No. 242 of the 1944 Water Treaty, the U.S. is authorized to pump up to 20 
160,000 afy within the Five-Mile Zone, which includes the 242 Well Field.  Some of the 21 
water from the well field can be delivered to private or municipal sources within the 22 
United States through contracts with Reclamation. 23 

In late 1990s, as a matter of international comity, Reclamation agreed to address 24 
Mexico’s concerns with short-term fluctuations in the quantity and quality (salinity) of 25 
water deliveries at SIB.  A variable-speed motor controller was installed in 2003 on one 26 
of the four pumps at the Yuma Valley Boundary Pumping Plant to reduce variations in 27 
flows and peaks in salinity of those flows.  A diversion channel from the Boundary 28 
Pumping Plant to the U.S. Bypass Drain was constructed in 2002 to discharge a portion 29 
of the highly saline Yuma Valley drainage to the Wellton-Mohawk Bypass Drain or to 30 
the Colorado River.  It was agreed that the variable-speed pump would be operated 31 
throughout each year and that no more than 8,000 af of drainage water would be diverted 32 
over a four-month period (as prescribed by Mexico) within each year to reduce salinity 33 
levels delivered to Mexico at the SIB to approximately 1,200 ppm.  A firm commitment 34 
on the salinity level to be achieved was not made because of the variability in conditions 35 
occurring at the SIB. 36 
 37 
Storage in Lake Mead and Delivery to Tijuana, Mexico 38 
In 1972, Reclamation, the USIBWC, Mexico, and several California water agencies 39 
entered into an agreement entitled “Agreement for Temporary Emergency Delivery of a 40 
Portion of the 1944 Treaty Waters of the Colorado River to the International Boundary in 41 
the Vicinity of Tijuana, Baja California, Mexico, and for the Operation of Facilities in the 42 
United States.”  The California water agencies that are signatories to this agreement 43 
include:  Metropolitan, the San Diego County Water Authority (SDCWA), and the Otay 44 
Water District (Otay).   45 
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Pursuant to this agreement, the California water agencies agreed to convey and deliver 1 
through their respective water conveyance systems, a portion of Mexico’s water 2 
entitlement from the Colorado River to the City of Tijuana and its surrounding area.  This 3 
emergency delivery of Colorado River water to the City of Tijuana constitutes a change 4 
in point of delivery and diversion of a portion of Mexico’s 1944 Water Treaty waters 5 
from the NIB to Lake Havasu. 6 

The subject water is diverted by Metropolitan through its Colorado River Aqueduct at 7 
Lake Havasu.  Pursuant to the terms and conditions of this agreement, Metropolitan and 8 
the other water districts act solely as an agent of the United States for the purpose of 9 
providing a portion of the 1944 Water Treaty deliveries to the City of Tijuana and do not 10 
create an entitlement to Colorado River water for any party to the contract.  The water 11 
diverted for this purpose is not consumptively used by the districts.  The water is 12 
conveyed to the City of Tijuana through the conveyance systems of Metropolitan, 13 
SDCWA, and Otay.  The Tijuana State Public Services Commission pays all financial 14 
costs incurred in making these deliveries.  The emergency deliveries are made in the 15 
interest of international comity to strengthen the bonds of friendship between the United 16 
States, Mexico, and the City of Tijuana.  The emergency deliveries are necessary for the 17 
health and welfare of the people of the City of Tijuana and help to reduce the threat of 18 
epidemic diseases that might result from water shortages. 19 

Under the agreement for temporary emergency deliveries, the maximum monthly volume 20 
of emergency deliveries for the City of Tijuana at the service connection between Mexico 21 
and Otay is approximately 1,200 af per month and 14,400 afy.  To make emergency 22 
deliveries more reliable, the contract provides Metropolitan flexibility in scheduling its 23 
diversions of Colorado River water.  Metropolitan is permitted to divert additional water 24 
at its point of diversion from the Colorado River, over and above its entitlement amount, 25 
in the amount equal to the quantities of water diverted for the emergency deliveries to the 26 
City of Tijuana.  The additional water that Metropolitan is permitted to divert is limited to 27 
the estimated requirement for the succeeding calendar year (or an additional 14,400 af).  28 
This flexibility will maximize the use of available storage capacity during the term of this 29 
contract by allowing the diverted excess water to be stored in reservoirs within 30 
Metropolitan’s service boundaries for delivery in a future year.  In any specific time 31 
period, this storage may result in slightly greater diversions from Lake Havasu than 32 
otherwise would occur.   33 

While the contract for emergency delivery to Tijuana is in effect, Reclamation will not 34 
charge the water stored in Metropolitan’s system against Metropolitan’s own right to 35 
delivery of Colorado River water but will charge it against Mexico’s 1944 Water Treaty 36 
water in the year the emergency deliveries are made to Tijuana.  If Metropolitan has any 37 
water in storage that had been intended for future delivery to Mexico pursuant to the 38 
contract for emergency delivery to the City of Tijuana when the contract terminates, that 39 
amount of water will be accounted for as part of the delivery of Metropolitan’s Colorado 40 
River entitlement for the next succeeding calendar year. 41 

Reservoir Operations 42 
As noted previously, Reclamation owns and operates storage facilities located below 43 
Parker Dam that are used in the regulation of river flows and that also provide other 44 
benefits such as flood control protection, navigation, recreation, and power production.  45 
A description of the operation of these reservoirs follows. 46 
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Senator Wash Dam and Reservoir 1 
Senator Wash Dam and Regulating Reservoir is located 20 miles northeast of the city of 2 
Yuma, Arizona, on the California side of the Colorado River approximately two miles 3 
upstream from Imperial Dam.  This strategic off-stream water storage reservoir was 4 
constructed by Reclamation to facilitate water scheduling and to help in balancing the 5 
river flows and supply with demands.  This is achieved by storing part of the Colorado 6 
River flow when excess flows are available above Imperial Dam and releasing the water 7 
in storage back to the river for downstream use when needed.   8 

Senator Wash Reservoir was designed to have a water surface area of about 470 acres at a 9 
maximum operating elevation of 251 feet msl.  At this water surface elevation, the design 10 
storage capacity is approximately 13,840 af.  The reservoir has inactive (dead) storage 11 
below elevation 210 feet msl which has an estimated capacity of about 1,577 af.  The 12 
design active storage is located between elevations 210 feet msl and 251 feet msl and is 13 
estimated to be about 12,259 af. 14 

Current operational restrictions limit the use of the full storage capacity available at 15 
Senator Wash Reservoir.  The operational restriction of Senator Wash Reservoir is 16 
associated with Safety of Dams concerns.  Previous structural evaluation, studies of the 17 
dam, and related facilities have shown evidence of potential piping through and around 18 
the foundation of the dam (transportation of dam embankment foundation material 19 
caused by seepage that could lead to failure of the dam or dikes).  There is a potential for 20 
failure of the foundation or embankment which could result from liquefaction during an 21 
earthquake.  The maximum operating water surface elevation of Senator Wash Reservoir 22 
was previously restricted to 235 feet msl with temporary incursions up to 240 feet msl.  23 
However, with the recent installation of a geomembrane liner along the bottom of a 24 
portion of the reservoir, the maximum unrestricted operating water surface elevation has 25 
been raised to 240 feet msl. 26 

Reclamation is currently undertaking additional studies and evaluations of the dikes and 27 
dam of Senator Wash Reservoir to determine what corrective actions are needed to 28 
restore the full design operating storage capacity of the reservoir.  The current plan is to 29 
complete whatever corrective actions are recommended within the next 15 years in order 30 
to restore the full use of this critical water storage facility. 31 

Imperial Dam and Reservoir 32 
The Imperial Dam, the reservoir that forms behind Imperial Dam and the Desilting 33 
Works are situated on the Colorado River some 18 miles northeast of Yuma, Arizona.  34 
The purpose of the dam is to raise the water surface of the river flows by approximately 35 
25 feet msl to provide controlled gravity flow of water into the All-American and Gila 36 
Gravity Main Canals.  The All-American Canal system diverts water from the California 37 
side of Imperial Dam and serves IID, CVWD, the Yuma Project in Arizona and 38 
California, and the City of Yuma.  The Gila Gravity Main Canal system diverts water 39 
from the Arizona side of Imperial Dam and serves the north and south Gila Valley, Yuma 40 
Mesa, and Wellton-Mohawk area.  Imperial Dam is also used to regulate deliveries to 41 
Mexico.  The All-American Canal Desilting Works remove most of the sediment carried 42 
by the Colorado River prior to the water entering the All-American Canal. 43 

The flows arriving at Imperial Dam normally range from a high of about 14,400 cfs 44 
(usually occurring in late spring to summer) to a low of about 2,500 cfs.  The low flow 45 
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period usually occurring after heavy rainfall occurs in the area below Imperial Dam 1 
(usually November, December, and January).  During these wet weather periods, the rain 2 
saturates the farm fields, and the farmers and respective water agencies adjust or cancel 3 
their water delivery orders.  Mexico's water order is required to be delivered regardless of 4 
wet weather or excess rainfall conditions. 5 

The reservoir created by Imperial Dam initially had a capacity of 83,000 af.  This storage 6 
capacity was not considered a project feature and, as anticipated, the reservoir quickly 7 
filled with sediment.  The reservoir capacity is now considered to be approximately 8 
1,000 af and intermittent dredging is required to maintain the required diversion capacity 9 
at the All-American Canal and Gila Gravity Main Canal Headworks. 10 

The normal operating range for the Imperial Reservoir is between 180 feet msl and 11 
180.85 feet msl.  However, if the amount of water arriving at Imperial Dam is less than 12 
the demands, and pulling water out of Senator Wash cannot keep the water surface 13 
elevation of Imperial Reservoir from continuing to fall, diversions at elevations below 14 
elevation 180.0 feet msl can be made to the All-American Canal or the Gila Gravity Main 15 
Canal.  Under certain conditions, it may be possible to draw down Imperial Reservoir 16 
elevations as low as 178.5 feet msl. 17 

Laguna Dam and Reservoir 18 
Laguna Dam is located on the Colorado River some 13 miles northeast of Yuma, 19 
Arizona, and about five miles downstream from Imperial Dam.  The original purpose of 20 
this dam was to divert Colorado River water to the Yuma Project area.  Laguna Dam now 21 
serves as a regulating structure for Colorado River water, for regulating sluicing flows 22 
from Imperial Dam, and for downstream toe protection for Imperial Dam.  The reservoir 23 
created by Laguna Dam is commonly referred to as Laguna Reservoir.   24 

Water can be stored in Laguna Reservoir between water surface elevations 142 feet msl 25 
to 151.3 feet msl.  The top of the overflow weir at Laguna Dam is at 151.3 feet msl.  A 26 
small amount of additional storage can be obtained by forcing water into surcharge above 27 
the weir.  The current estimate of the available storage capacity at Laguna Reservoir, 28 
between elevation 142 feet msl and 151.3 feet msl, is about 400 af.  29 

The flows that occur below Imperial Dam and that flow into the Colorado River channel 30 
and Laguna Reservoir typically range from about 250 cfs to 350 cfs and comprise 31 
principally of return flows from the All-American desilting basins and gate leakage from 32 
the California sluiceway gates at Imperial Dam.  Occasionally, sluicing flows are released 33 
to remove sediment accumulated from the desilting basins in the sluiceway channel.  34 
These flows occur two to three times per month, may range from 8,000 cfs to 12,000 cfs, 35 
and the duration may be up to 20 minutes.  These flows carry the sediment to the Laguna 36 
Desilting Basin located about two miles downstream from Imperial Dam. 37 

Flow releases from Laguna Dam typically range between 300 and 500 cfs.  Occasionally, 38 
flows up to 4,000 cfs or higher may occur coincident with or following heavy rainfall. 39 
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Parker Dam and Lake Havasu 1 

Parker Dam’s primary purpose is to provide reservoir storage (Lake Havasu) from which 2 
water can be pumped into the Colorado River Aqueduct and Central Arizona Project 3 
Aqueduct.  Other benefits provided by Parker Dam and Lake Havasu include flood 4 
control protection, releases for beneficial uses downstream, navigation, recreation, and 5 
power production.  Lake Havasu is the southernmost major reservoir on the Lower 6 
Colorado River and it is also used to re-regulate water releases from Hoover and Davis 7 
Dams that are made to generate power at those facilities. 8 

Reclamation collects water orders from Mexico, the All-American Canal users, the Gila 9 
Gravity Main Canal users, North Gila Canal users, various Indian Tribes, Palo Verde 10 
Irrigation District (PVID), etc.  This data is compiled and sent to the BCOO River 11 
Operations Group office in Boulder City, Nevada.  The BCOO River Operations Group 12 
schedulers profile hourly releases using the electric service customer's energy load 13 
profiles. 14 

Daily releases from Parker Dam are scheduled to ensure that a specified amount of water 15 
is released to meet downstream water orders.  The hourly release schedule for the dam is 16 
then structured to coordinate the maximum release through the power plant at the time of 17 
the peak usage of electricity; to the extent such release is compatible with the timing of 18 
the water deliveries and other constraints. 19 

The water released from Parker Dam has a three-day travel time to Imperial Dam, a 20 
major diversion point for irrigation.  Elevated water releases on Saturday and Sunday, 21 
when power is in less demand and revenue is less, will arrive at Imperial Dam on 22 
Tuesday and Wednesday, workdays for the growers.  Conversely, low releases on 23 
Wednesday and Thursday (when power has a higher “weekday” value) will arrive at 24 
Imperial Dam on Saturday and Sunday, not typically workdays for the growers.  These 25 
profiles are coordinated with Western’s power schedulers in Phoenix, Arizona, and the 26 
control room operators located at Hoover Dam. 27 

There are very minimal moment-to-moment dynamic fluctuations of the generating units.  28 
If there are changes to hourly flows, the schedule change usually begins ten minutes to 29 
the hour and is fully implemented ten minutes after the hour.  These flow changes are 30 
computer controlled and the changes to the unit releases are programmed well in 31 
advance. 32 

Table J-5 provides an example of an hourly projected release schedule used by the dam 33 
operators to schedule Parker Dam water releases and power generation.  The table 34 
reflects the May 22, 2001 conditions.  Each day, the current day's schedule is revised and 35 
the next day's schedule is set by BCOO River Operations Group schedulers to meet the 36 
daily required downstream water release. 37 
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Table J-5.  Manual Scheduling Unit of the Parker Water Schedule (Today)—Calculated and Actual Power 1 
Generated for May 22, 2001 2 

Hour P1 P2 P3 P4 Forebay Tailbay Head 

Average 
Calculated 

Flow 

Generation 
Scheduled 

MWH 

Generation 
Actual 
MWH 

1 3 0 72 0 447.6 368.5 79.11 5.11 27 26 
2 0 0 72 0 447.6 367.1 80.53 4.81 27 26 
3 0 0 72 0 447.6 366.3 81.36 4.80 27 26 
4 0 0 72 0 447.7 366.1 81.55 4.81 27 26 
5 0 0 72 0 447.7 366.1 81.63 4.80 27 26 
6 35 2 72 0 447.7 366.1 81.61 6.54 33 35 
7 72 72 72 4 447.7 367.2 80.50 13.51 78 78 
8 72 73 72 73 447.8 369.3 78.47 18.44 102 100 
9 72 72 72 72 447.8 371.0 76.85 18.46 103 99 

10 72 72 72 73 447.8 371.4 76.41 18.52 103 99 
11 72 71 72 72 447.8 371.5 76.29 18.36 103 98 
12 71 71 71 71 447.8 371.5 76.29 18.22 103 97 
13 71 71 71 71 447.8 371.5 76.29 18.23 103 97 
14 71 71 71 71 447.7 371.5 76.27 18.24 103 97 
15 72 72 72 72 447.7 371.8 75.93 18.20 103 0 
16 72 72 72 72 447.7 371.8 75.95 18.20 103 0 
17 72 72 72 72 447.7 371.8 75.95 18.20 103 0 
18 72 72 72 72 447.7 371.8 75.95 18.20 103 0 
19 72 72 72 72 447.7 371.8 75.95 18.20 103 0 
20 72 72 72 72 447.7 371.8 75.95 18.20 103 0 
21 72 72 72 0 447.7 370.3 77.39 13.95 79 0 
22 72 72 72 0 447.7 370.4 77.32 13.94 79 0 
23 72 0 72 0 447.7 368.6 79.16 9.46 54 0 
24 -1 0 72 0 447.7 366.2 81.56 4.84 27 0 

Average Release Total 13.51  1886 
Scheduled Average Release  13.50  
Schedule Error -0.01  
Scheduling Terminology: 
Gate position of =  % of Gate Opened 
P1  =  Parker Generator # 1 
P2  =  Parker Generator # 2 
P3  =  Parker Generator # 3 
P4  =  Parker Generator # 4 
Forebay (feet) =  Elevation of the lake formed by the Dam measured in feet msl 
Tailbay (feet) =  The elevation of the released water level from the Dam measured in feet msl 
Head (feet) =  The difference between Forebay and Tailbay 
Average Calculated Flow =  Calculated flow thru the generating units with the given gate positions for the hour 
Generation Actual =  Actual generation for the hour in megawatts per hour (MWH) 
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Davis Dam and Lake Mohave 1 

Davis Dam’s primary purpose is to re-regulate Hoover Dam releases and aide in the 2 
delivery of water supplies to downstream U.S. entitlement holders and to Mexico.  Other 3 
benefits provided by Davis Dam and Lake Mohave include flood control protection, 4 
navigation, recreation, and power production.    5 

Water schedulers collect and compile water delivery orders from CAP, Metropolitan, and 6 
other Colorado River entitlement holders that divert water between Davis Dam and 7 
Parker Dam.  The hourly release schedule for the Davis Dam is then integrated with the 8 
Parker Dam scheduled water releases and other objectives to coordinate the maximum 9 
release through the power facilities at the time of the peak usage of electricity; to the 10 
extent such release is compatible with the timing of the water deliveries and other 11 
constraints.   12 

The maximum instantaneous release for Davis Dam is 28,000 cfs and the minimum 13 
instantaneous release that can be expected under other than normal operating conditions 14 
is about 1,000 cfs.  The minimum amount represents approximately one half of the 15 
release needed to turn one of the Davis Dam Power Plant’s turbines.  Such low flows are 16 
usually associated with downstream flooding, construction, search and rescue, or other 17 
emergency conditions.  18 

The Davis Dam generating units are capable of providing moment-to-moment dynamic 19 
control.  However, there is minimal use of this dynamic capability.  If there are changes 20 
to hourly flows, the schedule change usually begins ten minutes to the hour and is fully 21 
implemented ten minutes after the hour.  These flow changes are computer controlled and 22 
the changes to the unit releases are programmed well in advance. 23 

The minimum water surface elevation of Lake Mohave without resetting the intake stops 24 
is at about elevation 630 feet msl.  The maximum elevation is 646.5 feet msl, where wave 25 
action begins to leak into the Dam’s inspection gallery.  The daily releases are 26 
coordinated such that the end of month target water surface elevations are achieved (see 27 
Section J.4.3.3). 28 

The razorback sucker backcove rearing program that began in 1994 can also limit the 29 
drawdown to no more than two feet in a ten-day period during the razorback sucker 30 
spawning season (see Figure J-4).  Further, the program also requires that the Lake 31 
Mohave water surface elevation be maintained above elevation 640 feet msl between the 32 
period between March 15 and June 15 to provide sufficient depth for the backcove 33 
rearing areas.  These limitations require closer coordination of Lake Mohave with that of 34 
Lake Havasu as well as adjustment to the Hoover Dam hourly water release and energy 35 
production schedules.  The operators take all these factors into account in the 36 
management of the Lake Mohave daily water surface levels. 37 

Hoover Dam and Lake Mead 38 

Hoover Dam’s authorized purposes are first; river regulation, improvement of navigation, 39 
and flood control; second, delivery of stored water for irrigation and other domestic uses; 40 
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and third, power generation.  However, unlike Davis and Parker Dams, the water releases 1 
from Hoover Dam are not restricted to a specified daily release.  Prior to the first day of 2 
the month, a monthly energy target is determined based on the monthly water release 3 
requirements.  The monthly power generation schedule is sent to Western, where it is 4 
converted into an estimated weekly power generation schedule.  As the month progresses, 5 
the energy target can be adjusted in coordination with Western.   6 

The Hoover Dam hydroelectric power generators are operated using Automatic 7 
Generation Control (AGC).  This control system automates the water releases from 8 
Hoover Dam in a manner that follows the power system’s actual dynamic demands on a 9 
moment-to-moment (four-second interval) basis.  The purposed of the AGC system and 10 
this manner of operation is to optimize the energy production consistent with the monthly 11 
water release schedules and not daily water release schedules such as at Davis and Parker 12 
Dams.  To the degree that storage capacity is available, Lake Mohave is used to store 13 
flows released from Hoover Dam for power generation purposes until water is required to 14 
be released to meet scheduled water deliveries to downstream water users in the United 15 
States and Mexico.  This is possible because of the close proximity of Lake Mohave to 16 
Hoover Dam and the storage capacity usually available at Lake Mohave.   17 

The Western Electricity Coordinating Council (WECC) operates according to national 18 
standards established by the North American Electric Reliability Council for power 19 
system operation.  Reclamation and Western are fully participatory members of the 20 
WECC and follow the mandatory industry standards. 21 

The daily water releases from Hoover Dam that are made to meet downstream water 22 
demands can range between 800 cfs to 25,400 cfs.  The minimum water release values 23 
typically coincide with high flood events on the Bill Williams and/or Gila rivers. 24 

The operating water level of Lake Mead does not fluctuate by a significant amount on a 25 
daily basis due to the large storage capacity of Lake Mead.  Further, the Lake Mead water 26 
surface elevations are not operated on a monthly target water surface elevation, like 27 
Lakes Mohave and Havasu.  Instead, Reclamation has the ability to use the full active 28 
storage capacity of Lake Mead to regulate river flows and manage the water supplies and 29 
downstream water demands.  The Lake Mead active storage capacity is situated between 30 
water surface elevations 895 feet msl (top of dead storage) and 1,221 feet msl (top of 31 
raised spillway gates).  However, under the flood control operations, the maximum water 32 
surface elevation can be raised to 1,229 feet msl (maximum pool elevation).  Flood 33 
control operating criteria define Lake Mead’s uppermost 1.5 maf of storage capacity, 34 
between elevations 1,219.6 and 1,229 feet msl, as exclusively for flood control.  35 

Figure J-9 provides an example of the dynamic energy changes that occur within a day.  36 
The actual flow releases follow these patterns.  However, it needs to be noted that even 37 
though the figure shows power generation approaching zero production at different times 38 
of the day, this does not mean that the water releases from Hoover Dam are also reduced 39 
to zero.  On any give day throughout the year, the typical minimum water releases from 40 
Hoover Dam on daily basis can range between 1,000 cfs to 2,000 cfs.   41 
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Figure J-9 1 
Typical Dynamic Power Generation at Hoover Dam (230 kV bus) 2 

(Measured September 20, 1999) 3 

 4 

J.5 Historical LCR Operating Conditions 5 

The overview of historical LCR operating conditions presented in this section is based on 6 
normal (non-flood control) years between 1980 and 2001.  During flood control operating 7 
conditions, the operation of the reservoirs and river system is governed by the flood 8 
control operating criteria as discussed in Section J.4.3.2.  The flood control operating 9 
criteria are not expected to change as a result of the actions being considered.  Therefore, 10 
this appendix strictly focuses on the normal operating conditions that may be affected by 11 
the actions being considered and described in the LCR MSCP BA. 12 

The normal and flood control years for the historical period considered in this section are 13 
presented in Table J-6. 14 
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Table J-6.  Normal Flow and Flood Control Years 1 

Year Normal Flood Control 
1980  X 
1981  X 
1982 X  
1983  X 
1984  X 
1985 X  
1986  X 
1987  X 
1988  X 
1989 X  
1990 X  
1991 X  
1992 X  
1993 X  
1994 X  
1995 X  
1996 X  
1997  X 
1998  X 
1999  X 
2000 X  
2001 X  
2002 X  

 2 

It is important that the reader become familiar with the terminology used in this section to 3 
describe flow, releases, river stage, and reservoir water surface elevations, at a specific 4 
point in time or over a prescribed period. 5 

A list of the key terminology and respective definitions follows: 6 

Term Definition 

Instantaneous  Value at a particular instant in time. 

Mean Hourly  Average of many instantaneous values for a particular one-hour period. 

Mean Daily  Average of the 24-hourly values, or the average of the instantaneous 
values that occur over a 24-hour period. 

Mean Monthly  Average of the daily values that occur for a particular month. 

Mean Annual  Average of the 12 monthly values that occur for a particular year. 

Hourly Value The instantaneous value that is recorded at the top of the hour.  

Midnight Value The instantaneous value that is recorded at midnight of a particular day. 
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Term Definition 

End of Month  The instantaneous value that is recorded at midnight of the last day of a 
particular month. 

End of Year  The instantaneous value that is recorded at midnight of the last day of a 
particular year. 

 1 

J.5.1 Historical Hoover Dam/Lake Mead 2 

Operations 3 

Figure J-10 shows the mean daily releases for Hoover Dam for all years, 1980 through 4 
2001.  The maximum non-flood year mean daily release is shown to be 25,400 cfs during 5 
March 1994 and is a result of the Hoover turbine uprating in 1993 making higher releases 6 
possible.  The increase in daily release due to the uprating of the turbines appears to have 7 
increased the maximum mean daily release by about 3,000 cfs.  The minimum mean daily 8 
release of 800 cfs occurred during January 1993 and coincided with the high flow events 9 
on the Bill Williams River and Gila River and reflect Reclamation’s efforts to manage the 10 
flood flows. 11 

Figure J-10 12 
Historical Hoover Dam Releases 13 
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Figure J-11 shows the ranking of the 4,745 non-flood control year mean daily releases 1 
(365 days times 13 years) that were presented in Figure J-10.  For example, 40 percent of 2 
the daily releases were less than 12,000 cfs. 3 

Figure J-11 4 
Hoover Daily Flow Duration 5 
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Figure J-12 shows the average, maximum, and minimum mean daily Hoover Dam 1 
releases in each month for the 13 non-flood control years.  For example, January average 2 
daily release is 7,500 cfs.  The maximum mean daily release is 15,500 cfs and the 3 
minimum is 800 cfs.  A visual inspection of the average values shows how releases 4 
change during the year to meet downstream demands.  Also noted is the highest possible 5 
instantaneous power release for Hoover Dam of 49,000 cfs.  The minimum instantaneous 6 
release that can be expected under other than normal operating conditions is about 7 
500 cfs or equal to the release for one of the seventeen power plant turbines.  Such low 8 
release conditions are associated with downstream flooding, construction, search and 9 
rescue, or for other emergency conditions. 10 

Figure J-12 11 
Hoover Daily Mean Release Range 12 
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Figure J-13 shows Lake Mead midnight elevations for years 1980 through 2001.  The 1 
period between years 1989 to 1991 show how the Lake Mead water levels decline when 2 
minimum objective releases from Glen Canyon Dam are made and the demands in Lower 3 
Basin are high, due to low rainfall conditions.  Conversely, the Lake Mead water levels 4 
increased in 1993 when flooding occurred from the Gila River and Lake Mead releases 5 
were curtailed to prevent further damage.  In addition, during 1993, the Lower Basin 6 
water demands were generally lower than normal as a result of the heavy rainfall, and this 7 
helped to keep more water in storage at Lake Mead. 8 

Figure J-13  9 
Lake Mead Daily Pool Elevation 10 
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In 1995, there was again an increase in Lake Mead water surface elevations that resulted 12 
from additional flows from the Gila River and equalization releases from Glen Canyon 13 
Dam.  The annual volume of water released from Glen Canyon Dam is made according to 14 
the provisions of the Long Range Operating Criteria (LROC).  Under these provisions, 15 
annual releases from Lake Powell greater than the minimum occur if Upper Basin storage 16 
is greater than the storage required by section 602(a) of the Colorado River Basin Project 17 
Act, and if the storage in Lake Powell is greater than the storage in Lake Mead, or in the 18 
case of spill avoidance. 19 

20 
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Figure J-14 shows the average, minimum, and maximum monthly Lake Mead midnight 1 
elevations for the non-flood control years between 1980 and 2001.  These are the water 2 
surface elevations that are recorded at midnight of the last day of the month.  Over this 3 
period, the highest monthly average occurred in March and the lowest monthly average 4 
occurred in August. 5 

Figure J-14 6 
Lake Mead Daily Elevation Range 7 
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Figure J-15 provides information on the monthly change in Lake Mead water surface 1 
elevations.  The largest monthly elevation increase generally occurs in January and 2 
averages about +2.5 feet msl.  The largest elevation monthly decrease generally occurs in 3 
May and averages about –2.5 feet msl. 4 

Figure J-15 5 
Lake Mead Monthly Pool Elevation Change 6 
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The typical hourly release patterns from Hoover Dam within a day also vary by season 1 
due to varying energy demands during each season.  Figure J-16 shows the Hoover Dam 2 
typical hourly release pattern for a representative day in each of the four seasons.  Hoover 3 
Dam’s water releases fluctuate more than do the releases from Davis and Parker Dams 4 
because it is used to respond to the rapid power system fluctuations. 5 

Figures J-16 6 
Hoover Dam Hourly Releases for Typical Seasonal Flow Release Patterns 7 
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J.5.2 Historical Davis Dam/Lake Mohave 1 

Operations 2 

Figure J-17 shows the mean daily releases for Davis Dam for the period between 1980 3 
through 2001.  The maximum non-flood year mean daily release is shown to be 4 
22,000 cfs during April 1989 and resulted from high downstream water demands.  The 5 
minimum mean daily release of 1,600 cfs occurred during January and February of 1993 6 
and reflects Reclamation’s actions to manage the high flows on the Bill Williams River 7 
and Gila River. 8 

Figure J-17 9 
Davis Dam Daily Release 10 
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Figure J-18 presents the ranking of the 4,745 (365 days per year times 13 years) mean 1 
daily releases for the non-flood control years.  For example, the ranking of the values 2 
indicate that approximately 40 percent of the mean daily releases are less than 11,000 cfs. 3 

Figure J-18 4 
Davis Dam Mean Daily Flow Release 5 
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Figure J-19 presents the average, minimum, and maximum mean daily Davis Dam 1 
releases for the 13 non-flood control years.  A visual inspection of the averages shows 2 
how flow releases change during the year to meet the downstream water demands.  Also 3 
noted is the maximum instantaneous release for Davis Dam of 28,000 cfs.  The minimum 4 
instantaneous release that can be expected under other than normal operating conditions 5 
is about 1000 cfs.  This amount represents approximately one-half of the release needed 6 
to turn one of the Davis Dam Power Plant’s turbines.  Such low flows are usually 7 
associated with downstream flooding, construction, search and rescue, or other 8 
emergency conditions. 9 

Figure J-19 10 
Davis Daily Mean Release Range 11 
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Figure J-20 shows the Lake Mohave daily water surface elevations.  These elevations 1 
comprise the elevations recorded at midnight of each day during the period.  The data 2 
shows that Lake Mohave generally reaches its maximum elevation in the spring and its 3 
minimum elevation in the fall.  Reclamation generally lowers the lake level in the fall to 4 
provide flood control storage space for runoff that results from large storms coming up 5 
river from Baja California, Mexico.  The actual water surface elevations will sometimes 6 
differ from the target elevations (Figure J-4) with the regulation of Hoover Dam releases 7 
and the balancing of arriving flows with downstream water demands. 8 

Figure J-20 9 
Lake Mohave Daily Elevation 10 
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Figure J-21 shows the average, maximum, and minimum monthly water surface 1 
elevations of Lake Mohave (elevations measured at midnight on last day of month) for 2 
the non-flood control years.  The maximum average occurs in February and the minimum 3 
average occurs in October/November.  Also noted on Figure J-21 are the operational 4 
minimum and maximum elevations. 5 

Figure J-21 6 
Lake Mohave Daily Pool Elevation Range 7 
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Figure J-22 provides information on the monthly change in Lake Mohave water surface 1 
elevations.  This figure shows that the highest monthly average water level change 2 
generally occurs during the month of December and the lowest generally occur during the 3 
month of September. 4 

Figure J-22 5 
Lake Mohave Monthly Elevation Change 6 
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The Davis Dam typical hourly release patterns within a day also vary by season due to 1 
varying energy demands during each season.  Figure J-23 shows the Davis Dam typical 2 
hourly release pattern, for a representative day in each of the four seasons. 3 

Figure J-23 4 
Davis Dam Hourly Releases for Typical Seasonal Flow Release Patterns 5 
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J.5.3 Historical Parker Dam/Lake Havasu 1 

Operations 2 

Figure J-24 presents the mean daily releases for Parker Dam for the period between 1980 3 
through 2001.  The maximum non-flood year mean daily release is 16,800 cfs and 4 
occurred during April 1989.  The minimum mean daily release is 30 cfs and occurred 5 
during January 1995.  During this time, the releases were reduced to these levels to 6 
enable the Bureau of Indian Affairs to drain Lake Moovalya (the reservoir impounded by 7 
Headgate Rock Dam, downstream of Parker Dam) and perform maintenance of the 8 
Colorado River Indian Tribes diversion canal.  Lake Moovalya and Headgate Rock Dam 9 
are operated by the BIA and these types of maintenance activities are closely coordinated 10 
with Reclamation (see Section 2.5.3.5 of the LCR MSCP BA). 11 

Figure J-24 12 
Parker Dam Mean Daily Releases 13 
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Figure J-25 presents the ranking of the mean daily releases for the non-flood control 1 
years.  For example, 40 percent of the daily releases were less than 8,200 cfs. 2 

Figure J-25 3 
Parker Daily Flow Duration 4 
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Figure J-26 shows the average, maximum, and minimum mean daily Parker release in 1 
each month within the 13 non-flood control years.  The maximum January release is 2 
approximately 11,500 cfs and the minimum is 30 cfs. 3 

Figure J-26 4 
Parker Daily Mean Release Range 5 
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The figure provides a good visual of how the mean daily releases, and corresponding 7 
water demands, change from month to month.  The maximum instantaneous releases for 8 
Parker Dam have historically been kept below the dam’s maximum 19,000 cfs normal 9 
release rating.  As previously noted, the minimum instantaneous release that has been 10 
recorded is about 30 cfs. 11 

12 
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Figure J-27 presents the historical Lake Havasu daily water surface elevations for the 1 
period between 1980 through 2001.  These elevations comprise the elevations recorded at 2 
midnight of each day during the period.  The data shows that Lake Havasu generally 3 
reaches its maximum elevation in the spring and its minimum elevation in the winter.  4 
Reclamation generally lowers the lake level during the winter months to provide flood 5 
control storage space for runoff that results from large storms coming up river from Baja 6 
California, Mexico.  The actual water surface elevations will sometimes differ from the 7 
target elevations (Figure J-5) with the regulation of Hoover Dam and Parker Dam 8 
releases and the balancing of arriving flows with downstream water demands. 9 

Figure J-27 10 
Lake Havasu Daily Elevation 11 
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Figure J-28 presents the average, maximum, and minimum monthly water surface 1 
elevations of Lake Havasu (elevations measured at midnight on last day of month) for the 2 
non-flood control years.  The maximum average of approximately 448.7 feet msl occurs 3 
in May and the minimum average of about 446.0 feet msl occurs in February.  The 4 
minimum target elevation for marina operators is 445.8 feet msl.  Reclamation attempts 5 
to accommodate this minimum target elevation when other higher priority uses are not 6 
compromised.  The maximum Lake Havasu water surface elevation is 450.5 feet msl 7 

Figure J-28 8 
Lake Havasu Daily Range of Pool Elevations 9 
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Figure J-29 provides information on the monthly change in Lake Havasu water surface 1 
elevations.  The largest average monthly elevation increase occurs in April and averaged 2 
about +1.3 feet msl.  The largest average monthly elevation decrease occurs in June and 3 
averages about –0.7 feet msl. 4 

Figure J-29 5 
Lake Havasu Monthly Elevation Change 6 
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The typical Parker Dam hourly release patterns within a day also vary by season due 1 
primarily to varying energy demands during each season.  Figure J-30 shows the 2 
Parker Dam typical hourly release pattern for a representative day in each of the four 3 
seasons.  The curves show a slightly flatter water release pattern for Parker Dam, as 4 
compared to that of Hoover and Davis Dams, due to the water delivery requirements 5 
below Parker Dam. 6 

Figures J-30 7 
Parker Dam Hourly Releases for Typical Seasonal Flow Release Patterns 8 
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J.6 Evaluation of the Hydrologic Impacts of Future 11 
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This section evaluates the potential impacts to the LCR system that may result from 13 
ongoing and future flow-related actions.  As discussed in Section J.4, the LCR system is 14 
operated to maintain specified elevations for Lake Mohave and Lake Havasu for each 15 
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by the future flow-related actions.  The reservoir analysis presented in this section is, 17 
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unaffected by these actions.  Potential effects on flows in Reach 7 are described in 1 
Appendix L. 2 

Several ongoing and future flow-related actions are listed below in Section J.6.1 and 3 
described in Chapter 2 of the LCR MSCP BA and Chapter 2 of the LCR MSCP HCP.  4 
For this analysis, future flow-related actions that might affect Lake Mead water levels 5 
and the Reaches 3–5 include: 6 

 Specific surplus and shortage guidelines, and 7 

 Changes in storage and delivery of state entitlement waters (essentially changes in 8 
the points of delivery). 9 

J.6.1 Potential Impacts to Lake Mead 10 

To determine the potential effects of the actions being considered in this evaluation, 11 
computerized hydrologic modeling of the Colorado River system was conducted.  12 
Modeling enables us to develop projections of potential future Colorado River system 13 
conditions (i.e., reservoir surface elevations, river flows, salinity, etc.), given various 14 
assumptions with regard to future actions.  Unfortunately, future system conditions are 15 
most sensitive to the future hydrologic inflows, which are highly uncertain.  This 16 
uncertainty is dealt with in two ways:  1) the model is run multiple times, using different 17 
assumptions of hydrologic inflows, allowing a probability-based analysis of the future 18 
state of the system, and 2) the modeling results are used for a relative comparison of 19 
potential future conditions under the different operating scenarios of interest.  For this 20 
analysis, two operating scenarios were analyzed:  Baseline and the Action Alternative3.  21 
These two scenarios are described in Section J.6.1.3. 22 

J.6.1.1 Overview of the Model 23 

Future reservoir conditions for each scenario (Baseline and Action Alternative) were 24 
simulated using a computerized model.  The model framework used for this process is the 25 
commercial river modeling software called RiverWare (Zagona et al. 2001).  RiverWare 26 
was developed by the University of Colorado in cooperation with Reclamation and the 27 
Tennessee Valley Authority.  RiverWare was configured to simulate the Colorado River 28 
System and its operation and integrates the Colorado River Simulation System (CRSS) 29 
model that was developed by Reclamation in the 1970s.  River operation parameters 30 
modeled by CRSS on a monthly basis include the water entering the river system, storage 31 
in system reservoirs, releases from storage, river flows, and the water demands of and 32 
deliveries to the Basin States and Mexico.  The water supply used by the model consists 33 
of the natural inflow in the river system over the 85-year period from 1906 through 1990, 34 
at 29 individual inflow points on the system. 35 

                                                      
3 The use of the phrase “Baseline scenario” in this appendix regarding hydrologic modeling refers to the current 
operations of the LCR and should not be confused with the definition of “baseline” as used in the ESA regulations 
or CEQA.  Similarly, the use of the phrase “Action Alternative scenario” in this appendix regarding hydrologic 
modeling refers to the future operations of the LCR. 
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Future Colorado River water demands were based on demand and depletion projections 1 
prepared by the Basin States.  Depletions are defined as diversions from the river less 2 
return flow credits, where applicable.  Return flow credits are applied when a portion of 3 
the diverted water is returned to the river system.  In cases where there are no return flow 4 
credits associated with the diversions, the depletion is equal to the diversion.  The 5 
simulated operation of Glen Canyon Dam, Hoover Dam and other elements of the 6 
Colorado River system were consistent with the LROC, applicable requirements for 7 
storage and flood control management, water supply deliveries to contractors and federal 8 
establishments in the Basin States, Indian tribes, and Mexico, and flow regulation 9 
downstream of the system dams. 10 

J.6.1.2 Modeling Assumptions Common to Both the 11 
Baseline and Action Alternative Scenarios 12 

Modeling of the river and reservoir system requires that certain assumptions be made 13 
with regard to various aspects of the water delivery and reservoir system operation.  14 
When analyzing the relative effects of different operating scenarios, it is important to 15 
maintain continuity among all other assumptions.  The following assumptions are used 16 
for both the Baseline and Action Alternative scenarios. 17 

Upper Basin Operations 18 

The currently accepted operating rules for the Upper Basin reservoirs, including Lake 19 
Powell/Glen Canyon Dam, are used, as described in Attachment A.  The currently 20 
accepted Upper Basin States' future depletion schedules are used, as detailed in the Final 21 
Environmental Impact Statement for the Secretarial Implementation Agreement, 22 
Inadvertent Overrun and Payback Policy, and Related Federal Actions, (Bureau of 23 
Reclamation 2002).  The Upper Basin States’ future depletion schedule increases over 24 
time are based on potential projects the Upper Basin States’ have identified as projects 25 
that are likely to occur. 26 

Lake Mead Operation 27 

Lake Mead and Hoover Dam are operated in accordance with the Corps Flood Control 28 
procedures as described in Chapter 2 of the LCR MSCP BA and also in Attachment A of 29 
this appendix (see also Colorado River Basin, Hoover Dam: Review of the Flood Control 30 
Regulations, U.S. Army Corps of Engineers, July 1982).  When not in flood control, Lake 31 
Mead is operated to meet downstream requirements, including depletions for the Lower 32 
Division States, Indian tribes, and Mexico (schedules as determined by Normal, Surplus, 33 
or Shortage conditions). 34 
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Lake Mohave and Lake Havasu Operation 1 

These lakes are operated in accordance with their existing rule curves, as described in 2 
Section J.4. 3 

Water Deliveries to the Republic of Mexico 4 

Water deliveries to Mexico are made pursuant to the requirements of the 1944 Water 5 
Treaty.  The model provides minimum annual deliveries of 1.515 maf to Mexico and up 6 
to 1.7 maf when there exists a surplus of waters in excess of the amount necessary to 7 
supply users in the United States and the guaranteed quantity of 1.5 maf annually to 8 
Mexico.  For modeling purposes, the 1.7 maf is scheduled for delivery to Mexico when 9 
Lake Mead flood control or space building releases are required.  The additional 10 
15,000 af accounts for typical scheduling errors and over-deliveries. 11 

Mexico’s principal diversion is at Morelos Diversion Dam where most of its Colorado 12 
River apportionment is diverted.  In practice, up to 140,000 af is delivered to Mexico near 13 
the SIB.  Furthermore, some portion of Mexico’s total apportionment can be delivered to 14 
the City of Tijuana, Baja Mexico.  The model, however, extends to just south of the NIB 15 
to include the diversion at Morelos Diversion Dam and accounts for the entire 1944 16 
Water Treaty delivery at that point. 17 

Bypass Flows to Mexico 18 

For the modeling conducted for this evaluation, the Yuma Desalting Plant depletion node 19 
in the model was set to 120,000 acre-feet per year (afy) from 2003–2022, representing the 20 
water (bypass flows) bypassed by the U.S. to the Cienega.  For modeling purposes, this 21 
depletion is not counted as part of the deliveries to Mexico under the 1944 Water Treaty, 22 
which quantifies the provisional allotment of Colorado River water to be delivered to 23 
Mexico.  The model assumes the desalting plant will operate beginning in 2023, reducing 24 
the depletion to 52,000 afy.  This depletion is not counted as part of the deliveries under 25 
the 1944 Water Treaty.  (The United States has an obligation to replace, as appropriate, 26 
the bypass flows, and the assumptions used in the model may not represent the policy that 27 
Reclamation will adopt for replacement of bypass flows.)  The assumptions made with 28 
respect to modeling the bypass flows are intended only to provide a thorough and 29 
comprehensive accounting of Lower Basin water supply.   30 

Reservoir Starting Conditions 31 

The reservoir starting conditions (reservoirs’ initial storage and elevation) that were used 32 
in the modeling of the various future operating conditions were the actual elevations as of 33 
December 31, 2002.  These reservoir starting conditions are detailed in Attachment C.  34 
Additional information regarding reservoir starting conditions and other hydrologic 35 
information is also presented in Attachment E (which is also reproduced as Section III of 36 
Volume V). 37 
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J.6.1.3 Modeling Assumptions Specific to Each 1 
Operational Scenario 2 

To analyze the potential impacts due to specific future flow-related actions (specific 3 
surplus and shortage guidelines and changes in the storage and delivery of state 4 
entitlement waters), the following modeling assumptions were different between the 5 
Baseline and Action Alternative scenarios: 6 

 The amount of water scheduled and delivered to individual entities in the Lower 7 
Basin (i.e., water transfers), 8 

 The determination of Surplus conditions for the Lower Basin, and 9 

 The determination of Shortage conditions for the Lower Basin. 10 

A description of the details that are specific for each modeled scenario follows. 11 

Assumptions Specific to the Baseline Scenario 12 

Water Transfers 13 
Under the Baseline scenario, water transfers between specific entities in the Lower Basin 14 
were assumed at the amount and rate as described in the Final Environmental Impact 15 
Statement for the Secretarial Implementation Agreement, Inadvertent Overrun and 16 
Payback Policy, and Related Federal Actions (Bureau of Reclamation 2002).  An 17 
additional transfer was assumed between PVID and Metropolitan to yield a total of 18 
111,000 afy transferred, beginning in 2003. 19 

Surplus Determination 20 
Under the Baseline scenario, specific Interim Surplus Guidelines (ISG) as detailed in the 21 
Record of Decision, Colorado River Interim Surplus Criteria, Final Environmental 22 
Impact Statement, are in effect through calendar year 2016 (Bureau of Reclamation 23 
2001).  Additional explanation of this action is provided in Chapter 2 of the LCR MSCP 24 
BA. 25 

Shortage Determination 26 
To date, there have been no shortages in the Lower Basin and there are no established 27 
shortage criteria for the operation of Lake Mead.  However, during the development of 28 
the ISG, it was necessary to include some shortage strategy in the modeling analysis to 29 
address concerns related to low Lake Mead water levels.  Under the Baseline scenario for 30 
this study, the shortage strategy assumed were identical to those used for the development 31 
of the Interim Surplus Criteria EIS and are described below. 32 

 First Level Shortage:  The Lake Mead water level of 1,083 feet msl (the currently 33 
accepted minimum water level for effective power generation at the Hoover power 34 
plant) was designated as a level that should be protected.  A first level shortage is 35 
triggered when Lake Mead’s water level is below a “protection line” (or trigger 36 
elevation) at the beginning of the year.  The protection line used in this analysis was 37 
developed in the mid-1990s using operational simulations (with stochastic hydrologic 38 
input) to protect the water level from declining below elevation 1,083 feet msl with 39 
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approximately an 80 percent probability over a period of 50 years.  The protection 1 
line used in the Baseline scenario is identical to that published in the Final 2 
Environmental Impact Statement for the Interim Surplus Criteria (Bureau of 3 
Reclamation 2000) and “Final Environmental Impact Statement for the Secretarial 4 
Implementation Agreement, Inadvertent Overrun and Payback Policy, and Related 5 
Federal Actions,” (Bureau of Reclamation 2002). 6 

During first level shortage conditions, the annual water delivery to the CAP was set 7 
to 1.0 maf, and SNWA was assigned a reduction in consumptive use of four percent 8 
of the total shortage. 9 

 Second Level Shortage:  A second level shortage would be determined to exist 10 
when the Lake Mead water surface elevation declined to 1,000 feet msl (the 11 
minimum water level necessary for operation of SNWA’s lower water intake) 12 

During second level shortage conditions, the CAP and SNWA consumptive use 13 
would be reduced as needed to maintain the Lake Mead water level at 1000 feet msl.  14 
If the delivery to the CAP is reduced to zero and additional reduction is required to 15 
maintain Mead above 1,000 feet msl, deliveries to Metropolitan and to Mexico are 16 
also reduced.  Such reductions to Metropolitan and Mexico did not occur in the 17 
simulations conducted for the LCR MSCP BA analysis. 18 

This strategy is commonly denoted by the abbreviation “80P1083/1000”.  This 19 
shorthand notation means the following: 20 

 shortage in the Lower Basin will occur to protect the Lake Mead elevation of 21 
1,083 feet msl with approximately an 80 percent level of assurance, and 22 

 further shortages would be imposed to prevent Lake mead from falling below the 23 
elevation of 1,000 feet msl in any year. 24 

The model assumes that the CAP would absorb all Arizona shortages.  Reclamation 25 
acknowledges that under the current priority framework, there would be some sharing of 26 
Arizona shortage between the CAP and other Priority 4 users.  However, the bases or 27 
formula for the sharing of Arizona shortages is the subject of current negotiations and as 28 
such, could not be adequately modeled for the evaluation. 29 

Assumptions Specific to the Action Alternative Scenario 30 

Water Transfers 31 
Under the Action Alternative Scenario, water transfers that change the points of diversion 32 
were assumed at the amount and rate as described in Tables 2-14, 2-15, and 2-16 in the 33 
LCR MSCP BA4.  These transfers include the 400,000 af assumed under the Baseline 34 
scenario. 35 

To implement these transfers in the model, water demands were shifted amongst 36 
diversion points to achieve the necessary changes in the points of diversion, as described 37 
in Tables 2-14, 2-15, and 2-16.  It should be noted, however, that no destinations were 38 

                                                      
4 As noted in footnote “k” to Table 2-16 of the LCR MSCP BA, a reassignment of water from “Other Actions” to 
“MWD Transfer” was made between the Draft and Final LCR MSCP BAs.  This reassignment would not affect 
Lake Mead storage and elevation and, therefore, the reservoir modeling was not updated. 
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assumed for the water transfers denoted “Reclamation Actions” in Tables 2-14, 2-15, and 1 
2-16.  Therefore, although that water was not delivered downstream, it was also not 2 
allowed to remain in Lake Mead (i.e., it was modeled as a “seepage loss” from Lake 3 
Mead so that direct comparisons of lake levels between the Baseline and Action 4 
Alternative scenarios could be made). 5 

Surplus Determination 6 
Under the Action Alternative Scenario, the ISG were assumed to be extended beyond 7 
2016 and remain in effect through calendar year 2051. 8 

Shortage Determination 9 
Under the Action Alternative Scenario, the shortage assumptions were similar to those 10 
used in the Baseline scenario, with the exception of the specific elevations to be 11 
protected.  Under a first level shortage, elevation 1,050 msl (the minimum water level 12 
necessary for operation of SNWA’s upper water intake) would be protected with an 13 
approximate 80 percent probability.  Under a second level shortage, elevation 950 feet 14 
msl would be protected.  This strategy is commonly abbreviated as “80P1050/950.” 15 

J.6.1.4 Period of Analysis 16 

The modeling and impact analyses for this appendix begins in year 2003 and extends 17 
through year 2051, for a total period of 49 years.  It is important to note that modeling 18 
results and the associated impact analyses become more uncertain over time as a result of 19 
increased uncertainty of future hydrologic inflow conditions, as well as uncertainty with 20 
regard to future operational decisions. 21 

J.6.1.5 Computational Procedures 22 

The model was used to simulate the future state of the Colorado River system on a 23 
monthly basis, in terms of reservoir levels, releases from the dams, hydroelectric energy 24 
generation, flows at various points along the system and diversions to and return flows 25 
from various water contractors.  The input data for the model included the monthly 26 
tributary inflows, various physical process parameters (such as the evaporation rates for 27 
each reservoir) and the diversion and depletion schedules for entities in the Basin States 28 
and Mexico.  The common and specific operating criteria were also input for each 29 
alternative being studied. 30 

Despite the differences in the operating criteria for the Baseline and the Action 31 
Alternative scenarios, the future state of the Colorado River system (i.e., water levels at 32 
Lake Mead and Lake Powell) is most sensitive to the future inflows.  As discussed in 33 
Section J.4.1, observations over the period of historical record (1906–present) show that 34 
inflow into the system has been highly variable from year to year.  Predictions of the 35 
future inflows, particularly for long-range studies, are highly uncertain.  Although the 36 
model does not predict future inflows, it can be used to analyze a range of possible future 37 
inflows and to quantify the probability of particular events (i.e., lake levels being below 38 
or above certain levels). 39 
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Several methods are available for ascertaining the range of possible future inflows.  On 1 
the Colorado River, a particular technique called the Index Sequential Method has been 2 
used since the early 1980s and involves a series of simulations, each applying a different 3 
future inflow scenario (Bureau of Reclamation 1985; Ouarda et al. 1997).  Each future 4 
inflow scenario is generated from the historical natural flow record by “cycling” through 5 
that record.  For example, the first simulation assumes that the inflows for 2003 through 6 
2051 will be the 1906 through 1954 record, the second simulation assumes the inflows 7 
for 2003 through 2051 will be the 1907 through 1955 record, and so on.  As the method 8 
progresses, the historical record is assumed to “wrap-around” (i.e., after the record reverts 9 
back to 1906), yielding a possible 85 different inflow scenarios.  The result of the Index 10 
Sequential Method is a set of 85 separate simulations (referred to as “traces”) for each 11 
operating criterion that is analyzed.  This enables an evaluation of the respective criteria 12 
over a broad range of possible future hydrologic conditions using standard statistical 13 
techniques. 14 

J.6.1.6 Post-Processing and Data Interpretation 15 
Procedures 16 

The various analyses discussed and presented in this appendix required the sorting and 17 
arranging of various types of model output data into tabulations or plots of specific 18 
operational conditions, or parameters, at various points on the system.  This was done 19 
through the use of statistical methods and other numerical analyses. 20 

The river system model generates data on a monthly time step for some 300 points (or 21 
nodes) on the river system.  Furthermore, through the use of the Indexed Sequential 22 
Method, the model generates 85 possible outcomes for each node for each month over the 23 
time period 2003 through 2051.  These very large data sets are generated for each Action 24 
Alternative and Baseline scenarios and can be visualized as three-dimensional data 25 
“cubes” with the axes of time, space (or node) and trace (or outcome for each future 26 
hydrology).  The data are typically aggregated to reduce the volume of data and to 27 
facilitate comparing the Action Alternative to Baseline scenarios and to each other.  The 28 
type of aggregation varies depending upon the needs of the particular analysis.  The post-29 
processing techniques used for this appendix fall into two basic categories:  those that 30 
aggregate in time, space or both, and those that aggregate the 85 possible outcomes. 31 

For aggregation in time and space, simple techniques are employed.  For example, lake 32 
elevations may be chosen on an annual basis (i.e., end of December) to show long-term 33 
lake level trends as opposed to short-term fluctuations. 34 

Once the appropriate temporal and spatial aggregation is chosen, standard statistical 35 
techniques are used to analyze the 85 possible outcomes for a fixed time.  Statistics that 36 
may be generated include the mean and standard deviation.  However, the most common 37 
technique simply ranks the outcomes at each time (from highest to lowest) and uses the 38 
ranked outcomes to compute other statistics of interest.  For example, if end-of-calendar 39 
year Lake Mead elevations are ranked for each year, the median outcome for a given year 40 
is the elevation for which half of the values are below and half are above (the median 41 
value or the 50th percentile value).  Similarly, the elevation for which 25 percent of the 42 
values are less than or equal to in a given year, is denoted as the 25th percentile outcome.  43 
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These percentiles are often also termed “the percent of non-exceedance”.  Several 1 
presentations of the ranked data are then possible.  A graph (or table) may be produced 2 
that compares the 90th percentile, 75th percentile, 50th percentile, 25th percentile, and 10th 3 
percentile outcomes from 2003 through 2051 for the Baseline and Action Alternative. 4 

It should be noted that a time series based on a statistic such as the 10th percentile is not 5 
the result of any one hydrologic trace (i.e., no historical sequence seen in the past 6 
produced the 10th percentile elevations).  Rather, the 10th percentile elevation for a 7 
specific year is the elevation for which only 10 percent of the outcomes for that year 8 
yielded an elevation that was less.  As such, this type of analysis can been seen as a 9 
“worse case,” when describing low percentiles (or conversely a “best case” when 10 
describing high percentiles).  As a comparison, in the development of the Annual 11 
Operating Plan, three inflow scenarios for one year are typically run (the “minimum, 12 
maximum, and most probable” inflows).  Often the minimum probable scenario is the 13 
historical annual inflow that has not been exceeded 10 percent of the time (or 14 
equivalently described as the inflow that has been exceeded 90 percent of the time).  In 15 
this case, the minimum probable outcome is the direct result of an inflow that has been 16 
observed in the past, and therefore, probably does not represent the “worse case.”  This 17 
distinction is important when using the results of the modeling for subsequent biological 18 
and other resource impact analyses. 19 

J.6.1.7 General Approach Used for Determining 20 
Potential Impacts 21 

The analysis of the potential effects on specific river system components (e.g., lake 22 
levels) is based upon the results of the modeling previously described.  Following the 23 
identification of conditions important to each component (e.g., maintaining a particular 24 
water level), various statistical summaries can be made (e.g., the probability of exceeding 25 
the elevation of interest).  The potential effects of the Action Alternative are then 26 
presented in terms of the incremental differences in probabilities (or projected 27 
circumstances associated with a given probability) between Baseline and the Action 28 
Alternative. 29 

J.6.1.8 Impacts Identified from the Modeling of 30 
Future Reservoir Operations 31 

This section presents the modeling results for both the Baseline and Action Alternative 32 
scenarios.  As previously mentioned, the only reservoir analyzed was Lake Mead. 33 

This section provides a comparison of the results of the future Lake Mead water level 34 
simulations under Baseline and the Action Alternative.  Lake levels are presented on an 35 
annual basis using water levels at the end of December for each year, when Lake Mead 36 
water levels are typically at a seasonal high. 37 
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Baseline Scenario 1 

Under Baseline, the water surface elevation of Lake Mead is projected to fluctuate 2 
between full level and decreasingly lower levels during the period of analysis (2003–3 
2051).  Figure J-31 illustrates the range of future water levels by five lines, labeled 90th 4 
Percentile, 75th Percentile, 50th Percentile, 25th Percentile, and 10th Percentile.  The 50th 5 
percentile line shows the median water level for each future year and is a measure of the 6 
central tendencies of the future water levels.  The median water level under Baseline is 7 
shown to decline to 1,119 feet msl by 2015, to 1,115 feet msl by 2025, and to 1,104 feet 8 
msl by 2050. 9 

Figure J-31 10 
Lake Mead End-of-December Water Elevations under Baseline— 11 

90th, 75th, 50th, 25th, and 10th Percentile Values and Representative Traces 12 
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One measure of the spread of the data, particularly in the middle range, is the inter-14 
quartile range (the difference between the 75th and 25th percentile values).  Using this 15 
measure, the spread is 39 feet msl in 2005, 114 feet msl in 2015, 131 feet msl in 2025, 16 
and 148 feet msl in 2050. 17 

Three distinct traces are added to Figure J-31 to illustrate what was actually simulated 18 
under the various traces and respective hydrologic sequences and to highlight that the 19 
percentile lines do not represent simulated hydrologic outcomes, but rather the ranking of 20 
the data from the 85 traces for the conditions modeled.  The three traces illustrate the 21 
variability among the different traces and that the reservoir levels could, over certain 22 
periods of time, temporarily decline below the 10th percentile line.  The trace identified as 23 
Trace 20 represents the hydrologic sequence that begins in year 1926.  The trace 24 
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identified as Trace 47 represents the hydrologic sequence that begins in year 1953.  The 1 
trace identified as Trace 77 represents the hydrologic sequence that begins in year 1983. 2 

In Figure J-31, the 75th and 25th percentile lines bracket the range where the middle 3 
50 percent of future Lake Mead water levels occur under Baseline.  The highs and lows 4 
shown on the three traces would likely be temporary conditions.  The reservoir level 5 
would tend to fluctuate through multi-year periods of above average and below average 6 
inflows.  Neither the timing of water level variations between the highs and the lows, nor 7 
the length of time the water level would remain high or low can be predicted.  These 8 
events would depend on the future variation in LCR Basin runoff conditions. 9 

Figure J-31 also shows that median Lake Mead elevations decline throughout the period 10 
of analysis under Baseline.  This effect is due to Lower Division depletions exceeding 11 
long-term inflow into Lake Mead.  As depletions in the Upper Basin increase over time, 12 
the frequency of minimum objective releases (8.23 mafy) from Lake Powell is increased. 13 

Comparison of Action Alternative to Baseline Scenarios 14 

Figure J-32 presents a comparison of the 90th, 75th, 50th, 25th, and 10th percentile lines 15 
obtained under Baseline to those obtained for the Action Alternative.  This figure is best 16 
used for comparing the relative differences between the general lake level trends that 17 
result from the simulation of the Baseline and Action Alternative scenarios. 18 

Figure J-32 19 
Lake Mead End-of-December Water Elevations—Comparison of Baseline to  20 

Action Alternative Scenarios for 90th, 75th, 50th, 25th, and 10th Percentile Values 21 

940

960

980

1000

1020

1040

1060

1080

1100

1120

1140

1160

1180

1200

1220

1240

2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
Calendar Year (End of Year)

W
at

er
 S

ur
fa

ce
 E

le
va

tio
n,

 F
ee

t

Baseline

Action Alternative

90th Percentile

75th Percentile

10th Percentile

25th Percentile

50th Percentile

 22 



  Reclamation’s Ongoing and Future Operations 
Related to Covered Actions – Technical Documentation

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Appendices to Volumes I–III and V 

 
J-73 

December 2004

J&S 00-450

 

As illustrated in Figure J-32, median Lake Mead elevations under the Action Alternative 1 
also decline throughout the period of analysis due to increasing Upper Basin depletions.  2 
Figure J-32 also illustrates that, up to 2020, median elevations are higher under the 3 
Action Alternative when compared to the Baseline Scenario (an average of 4 
approximately 5.3 feet msl higher over the period 2003–2020).  This effect is explained 5 
by the positive effect that the water transfers have on Lake Mead levels.  This positive 6 
effect is due to the fact that less water is delivered from Lake Mead when Surplus 7 
conditions are determined (i.e., the need for surplus water is diminished since that water 8 
has already been provided by the transfers).  After 2020, at the median level, the positive 9 
effect due to the transfers is out-weighed by the effects of extending the Interim Surplus 10 
Guidelines to 2051 and lowering the shortage strategy (an average difference of 11 
approximately –6.7 feet msl over the period 2021–2050). 12 

Figure J-32 also illustrates that at the lower percentiles, the Action Alternative could 13 
potentially result in lower Lake Mead water levels before 2020 when compared to 14 
Baseline, due to the diminished positive effect of the transfers at the lower lake levels 15 
(when surplus conditions are not in effect).  At the 10th percentile, this effect is 16 
exaggerated by the shortage strategy assumed under the Action Alternative.  Under that 17 
strategy, lake levels are allowed to decline below 1,000 feet msl since level 950 feet msl 18 
is protected at the second level. 19 

As discussed above, under Baseline, future Lake Mead water levels at the 90th and 10th 20 
percentiles would likely be temporary and the water levels are expected to fluctuate 21 
between them in response to multi-year variations in basin runoff conditions.  The same 22 
would apply under the Action Alternative.  The 90th, 75th, 50th, 25th, and 10th percentile 23 
values of the Action Alternative are compared to those of Baseline in Table J-7.  The 24 
values presented in this table after 2025 are for every five years. 25 
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Table J-7.  Lake Mead End-of-December Water Elevations (feet msl)—Comparison of Baseline to Action 1 
Alternative Scenarios for 90th, 75th, 50th, 25th, and 10th Percentile Values 2 

Baseline Action Alternative 

Year 
90th 

Percentile 
75th 

Percentile 
50th 

Percentile 
25th 

Percentile
10th 

Percentile
90th 

Percentile
75th 

Percentile
50th 

Percentile 
25th 

Percentile
10th 

Percentile
2003 1155 1147 1142 1140 1138 1156 1149 1144 1142 1140 
2004 1170 1152 1135 1129 1125 1172 1155 1137 1132 1127 
2005 1181 1158 1135 1119 1111 1185 1161 1137 1123 1115 
2006 1188 1165 1134 1112 1101 1191 1168 1139 1116 1105 
2007 1200 1172 1128 1104 1091 1207 1177 1136 1108 1092 
2008 1207 1178 1132 1100 1082 1213 1184 1138 1100 1078 
2009 1214 1185 1133 1096 1074 1214 1188 1140 1099 1068 
2010 1215 1185 1135 1093 1068 1215 1190 1139 1088 1063 
2011 1212 1181 1133 1089 1062 1214 1189 1136 1081 1056 
2012 1214 1184 1131 1088 1049 1214 1191 1135 1083 1045 
2013 1211 1186 1125 1089 1057 1213 1191 1132 1076 1055 
2014 1214 1186 1115 1084 1050 1214 1191 1125 1076 1042 
2015 1214 1190 1119 1076 1042 1214 1192 1125 1069 1037 
2016 1212 1190 1115 1077 1034 1213 1193 1130 1070 1026 
2017 1214 1191 1120 1076 1023 1215 1193 1128 1067 1022 
2018 1214 1194 1116 1070 1020 1214 1193 1123 1059 1012 
2019 1214 1190 1115 1067 1016 1214 1191 1120 1054 999 
2020 1214 1193 1114 1062 1008 1214 1193 1119 1057 991 
2021 1214 1193 1117 1058 1005 1214 1192 1117 1053 984 
2022 1215 1196 1113 1053 1006 1215 1193 1105 1049 984 
2023 1214 1194 1113 1051 1005 1214 1193 1109 1046 977 
2024 1215 1192 1113 1054 1004 1215 1193 1109 1058 970 
2025 1214 1193 1115 1062 1004 1214 1192 1109 1056 970 
2030 1214 1194 1118 1050 1005 1214 1192 1107 1043 962 
2035 1214 1191 1114 1018 1004 1214 1190 1104 1018 969 
2040 1214 1191 1112 1045 1004 1212 1190 1103 1043 966 
2045 1214 1187 1103 1052 1004 1213 1183 1101 1048 959 
2050 1211 1185 1104 1037 1005 1210 1177 1102 1036 963 

 3 
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Table J-8 provides more information on the general differences between the 90th, 75th, 1 
50th, 25th, and 10th percentile lines of the Baseline and Action Alternative (same data 2 
presented in Figure J-32). 3 

Table J-8.  Comparison of Lake Mead End-of-December Water Elevations under Baseline and Action 4 
Alternative Scenarios—Average Difference in Feet between 90th, 75th, 50th, 25th, and 10th Percentiles 5 

Period 

Average 
Difference of 90th 
Percentile Values 

Average 
Difference of 75th 
Percentile Values 

Average 
Difference of 50th 
Percentile Values 

Average 
Difference of 25th 
Percentile Values 

Average 
Difference of 10th 
Percentile Values 

2003–2015 2.1 4.5 5.3 -2.0 -2.2 

2016–2025 0.0 0.0 1.9 -6.1 -18.9 

2026–2051 -0.8 -2.6 -6.7 -1.9 -41.3 
 6 

7 
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Figure J-33 provides a comparison of the frequency that future Lake Mead end-of-1 
December water elevations under Baseline and the Action Alternative scenarios would be 2 
at or exceed a lake water elevation of 1,200 feet msl.  The lines represent the percentage 3 
of values greater than or equal to the lake water elevation of 1,200 feet msl under the 4 
modeled Baseline and Action Alternative scenarios.  In year 2015, under Baseline, the 5 
percentage of values greater than or equal to elevation 1,200 feet msl is 16.5 percent, in 6 
year 2025 the value is 16.5 percent, and in year 2050, the value decreases to 14.1 percent.  7 
The values for the Action Alternative generally follow the same pattern.  In some years, 8 
the values are higher than those under Baseline and in others, the values are lower.  9 
Between years 2003 to year 2015, the values for the Action Alternative are an average of 10 
+1.1 percent higher than those of Baseline.  Between years 2016 to year 2025, the values 11 
for the Action Alternative are an average of –0.2 percent lower than those of Baseline.  12 
Between years 2026 to year 2051, the values for the Action Alternative are an average of 13 
-1.0 percent lower than those of Baseline. 14 

Figure J-33 15 
Lake Mead End-of-December Water Elevations—Comparison of Baseline to Action Alternative 16 

Scenarios, Percentage of Values Greater than or Equal to Elevation, 1,200 Feet 17 
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Table J-9 provides a numeric comparison and also the differences in the values for 1 
selected years between 2003 and 2051. 2 

Table J-9.  Comparison of Baseline to Action Alternative Scenarios for Lake Mead End-3 
of-December Water Elevations—Percentage of Values Greater than or Equal to Elevation 4 
1,200 Feet 5 

Year Baseline (%) Action Alternative (%) 
Difference (%) 

(Action Alternative–Baseline) 
2003 0.0 0.0 0.0 
2004 1.2 1.2 0.0 
2005 3.5 5.9 2.4 
2006 5.9 7.1 1.2 
2007 10.6 11.8 1.2 
2008 11.8 12.9 1.2 
2009 14.1 16.5 2.4 
2010 16.5 17.6 1.2 
2011 17.6 17.6 0.0 
2012 15.3 15.3 0.0 
2013 15.3 17.6 2.4 
2014 14.1 15.3 1.2 
2015 16.5 17.6 1.2 
2016 17.6 18.8 1.2 
2017 18.8 20.0 1.2 
2018 17.6 20.0 2.4 
2019 18.8 18.8 0.0 
2020 18.8 20.0 1.2 
2021 21.2 17.6 -3.5 
2022 18.8 17.6 -1.2 
2023 18.8 17.6 -1.2 
2024 20.0 17.6 -2.4 
2025 16.5 16.5 0.0 
2030 16.5 15.3 -1.2 
2035 16.5 15.3 -1.2 
2040 16.5 14.1 -2.4 
2045 14.1 12.9 -1.2 
2050 14.1 12.9 -1.2 

 6 

7 
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Figure J-34 provides a comparison of the frequency that future Lake Mead end-of-1 
December water elevations would be at or exceed a lake water elevation of 1,083 feet msl 2 
under Baseline and the Action Alternative Scenarios.  For the period 2003 through 2010, 3 
under Baseline, the percentage of values greater than or equal to elevation 1,083 feet msl 4 
ranges from 100 percent to 81 percent.  In year 2015, the percentage is 72.9 percent and 5 
decreases to 68 percent by 2025, remaining above 65 percent out to year 2042.  Although 6 
the shortage strategy in effect for the Baseline (80P1083/1000) attempts to keep Lake 7 
Mead above elevation 1,083 msl with an 80 percent probability, the protection line (or 8 
trigger elevations) would need to be higher to achieve that that level of assurance. 9 

Figure J-34 10 
Lake Mead End-of-December Water Elevations—Comparison of Baseline to Action Alternative 11 

Scenarios, Percentage of Values Greater than or Equal to Elevation, 1,083 Feet 12 
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The values for the Action Alternative generally follow the same pattern, albeit at slightly 14 
lower levels.  For the period 2003 through 2010, under the Action Alternative, the 15 
percentage of values greater than or equal to elevation 1,083 feet msl ranges from 16 
100 percent to 76 percent.  In year 2015, the percentage is 65.9 percent and decreases to 17 
63.5 percent by 2025, remaining at or above 60 percent out to year 2047.  The decrease in 18 
the percentages as compared to Baseline is a reflection of the different shortage strategy 19 
used in the Action Alternative (80P1050/950). 20 

21 
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Table J-10 provides a numeric comparison and also the differences in the values for 1 
selected years between 2003 and 2051. 2 

Table J-10.  Comparison of Baseline to Action Alternative Scenarios for Lake Mead End-3 
of-December Water Elevations—Percentage of Values Greater than or Equal to Elevation 4 
1,083 Feet 5 

Year Baseline (%) Action Alternative (%) 
Difference 

(Action Alternative–Baseline) 
2003 100.0 100.0 0.0 
2004 100.0 100.0 0.0 
2005 100.0 100.0 0.0 
2006 100.0 100.0 0.0 
2007 97.6 97.6 0.0 
2008 87.1 84.7 -2.4 
2009 83.5 82.4 -1.2 
2010 81.2 76.5 -4.7 
2011 78.8 74.1 -4.7 
2012 77.6 75.3 -2.4 
2013 76.5 71.8 -4.7 
2014 75.3 70.6 -4.7 
2015 72.9 65.9 -7.1 
2016 70.6 67.1 -3.5 
2017 65.9 62.4 -3.5 
2018 67.1 64.7 -2.4 
2019 68.2 64.7 -3.5 
2020 67.1 64.7 -2.4 
2021 67.1 67.1 0.0 
2022 67.1 65.9 -1.2 
2023 68.2 67.1 -1.2 
2024 70.6 69.4 -1.2 
2025 68.2 63.5 -4.7 
2030 67.1 65.9 -1.2 
2035 70.6 67.1 -3.5 
2040 69.4 65.9 -3.5 
2045 61.2 60.0 -1.2 
2050 55.3 55.3 0.0 

 6 

7 
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Figure J-35 provides a comparison of the frequency that future Lake Mead end-of-1 
December water elevations would be at or exceed a lake water elevation of 1,050 feet msl 2 
under Baseline and the Action Alternative scenarios.  For the period 2003 through 2010, 3 
under Baseline, the percentage of values greater than or equal to elevation 1,083 feet msl 4 
are all about 100 percent.  In year 2015, the percentage is 83.5 percent, decreases to 5 
76.5 percent by 2025, and fluctuates between 71.8 percent to about 76.6 percent through 6 
year 2051.  As expected, the shortage strategy in effect for the Baseline (80P1083/1000) 7 
also serves to protect the lower level of 1,050 feet msl, albeit with an approximately 73 8 
percent level of assurance. 9 

Figure J-35 10 
Lake Mead End-of-December Water Elevations—Comparison of Baseline to Action Alternative 11 

Scenarios, Percentage of Values Greater than or Equal to Elevation, 1,050 Feet 12 
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The values for the Action Alternative are nearly identical to the Baseline values.  The 14 
largest deviation is a 3.5 percent difference in 2011 and 2014.  Otherwise, the variations 15 
range between 0 and 2.4 percent. 16 

17 
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Table J-11 provides a numeric comparison and also the differences in the values for years 1 
between 2003 and 2051. 2 

Table J-11.  Comparison of Baseline to Action Alternative Scenarios for Lake Mead End-3 
of-December Water Elevations—Percentage of Values Greater than or Equal to Elevation 4 
1,050 Feet 5 

Year Baseline (%) Action Alternative (%) 
Difference (%) 

(Action Alternative–Baseline) 
2003 100.0 100.0 0.0 
2004 100.0 100.0 0.0 
2005 100.0 100.0 0.0 
2006 100.0 100.0 0.0 
2007 100.0 100.0 0.0 
2008 100.0 100.0 0.0 
2009 100.0 100.0 0.0 
2010 100.0 100.0 0.0 
2011 98.8 95.3 -3.5 
2012 89.4 88.2 -1.2 
2013 90.6 90.6 0.0 
2014 90.6 87.1 -3.5 
2015 83.5 83.5 0.0 
2016 82.4 81.2 -1.2 
2017 81.2 80.0 -1.2 
2018 80.0 78.8 -1.2 
2019 78.8 77.6 -1.2 
2020 76.5 76.5 0.0 
2021 76.5 75.3 -1.2 
2022 75.3 74.1 -1.2 
2023 75.3 72.9 -2.4 
2024 75.3 75.3 0.0 
2025 76.5 77.6 1.2 
2030 74.1 74.1 0.0 
2035 74.1 74.1 0.0 
2040 74.1 74.1 0.0 
2045 75.3 75.3 0.0 
2050 71.8 70.6 -1.2 

 6 

7 
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Figure J-36 provides a comparison of the frequency that future Lake Mead end-of-1 
December water elevations under Baseline and the Action Alternative scenarios would be 2 
at or exceed a lake water elevation of 1000 feet msl.  Under Baseline, the percentage of 3 
values greater than or equal to elevation 1000 feet msl generally are or are very close to 4 
100 percent.  This is a direct result of the shortage strategy used in the Baseline scenario 5 
(80P1083/1000), under which second level shortages are imposed to keep Lake Mead 6 
above elevation 1000 feet msl.  Under the Action Alternative, the percentage of values 7 
greater than or equal to elevation 1000 feet msl generally stay at about 100 percent from 8 
2003 to 2016.  Thereafter, the values decrease to about 82 percent by year 2050.  These 9 
results again reflect the difference in the shortage strategies used under the two modeled 10 
scenarios. 11 

Figure J-36 12 
Lake Mead End-of-December Water Elevations—Comparison of Baseline to Action Alternative 13 

Scenarios, Percentage of Values Greater than or Equal to Elevation, 1000 Feet 14 
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Table J-12 provides a numeric comparison and also the differences in the values for 1 
selected years between 2003 and 2051. 2 

Table J-12.  Comparison of Baseline to Action Alternative Scenarios for Lake Mead End-3 
of-December Water Elevations—Percentage of Values Greater than or Equal to Elevation 4 
1,000 Feet 5 

Year Baseline (%) Action Alternative (%) 
Difference (%) 

(Action Alternative–Baseline) 
2003 100.0 100.0 0.0 
2004 100.0 100.0 0.0 
2005 100.0 100.0 0.0 
2006 100.0 100.0 0.0 
2007 100.0 100.0 0.0 
2008 100.0 100.0 0.0 
2009 100.0 100.0 0.0 
2010 100.0 100.0 0.0 
2011 100.0 100.0 0.0 
2012 100.0 100.0 0.0 
2013 100.0 100.0 0.0 
2014 100.0 98.8 -1.2 
2015 100.0 100.0 0.0 
2016 100.0 100.0 0.0 
2017 100.0 94.1 -5.9 
2018 100.0 95.3 -4.7 
2019 100.0 89.4 -10.6 
2020 100.0 88.2 -11.8 
2021 100.0 87.1 -12.9 
2022 100.0 85.9 -14.1 
2023 100.0 85.9 -14.1 
2024 100.0 83.5 -16.5 
2025 100.0 82.4 -17.6 
2030 100.0 84.7 -15.3 
2035 100.0 84.7 -15.3 
2040 100.0 80.0 -20.0 
2045 100.0 82.4 -17.6 
2050 100.0 82.4 -17.6 

 6 

Figure J-37 provides a comparison of the frequency that future Lake Mead end-of-7 
December water elevations under Baseline and the Action Alternative scenarios would be 8 
at or exceed a lake water elevation of 950 feet msl.  Under Baseline, the percentage of 9 
values greater than or equal to elevation 950 feet msl are always 100 percent.  This is a 10 
direct result of the shortage strategy used in the Baseline scenario (80P1083/1000), under 11 
which second level shortages are imposed to keep Lake Mead above elevation 1000 feet 12 
msl.  Under the Action Alternative, the percentage of values greater than or equal to 13 
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elevation 950 feet msl are 100 percent from 2003–2020.  From 2021–2051, the values are 1 
at or above 92 percent, due to the uncertainty in projecting the end-of-year water surface 2 
elevation at the beginning of each year.  However, subsequent analysis showed that the 3 
shortage strategy protects Lake Mead elevation 937 feet msl 100 percent of the time 4 
through 2051. 5 

Figure J-37 6 
Lake Mead End-of-December Water Elevations— 7 

Comparison of Baseline to Action Alternative Conditions, 8 
Percentage of Values Greater than or Equal to Elevation, 950 feet msl 9 
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Table J-13 provides a numeric comparison and also the differences in the values for 11 
selected years between 2003 and 2051. 12 
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Table J-13.  Comparison of Baseline to Action Alternative Conditions for Lake Mead End-1 
of-December Water Elevations—Percentage of Values Greater than or Equal to Elevation 2 
950 Feet 3 

Year Baseline (%) Action Alternative (%) 
Difference (%) 

(Action Alternative–Baseline) 

2003 100.0 100.0 0.0 
2004 100.0 100.0 0.0 
2005 100.0 100.0 0.0 
2006 100.0 100.0 0.0 
2007 100.0 100.0 0.0 
2008 100.0 100.0 0.0 
2009 100.0 100.0 0.0 
2010 100.0 100.0 0.0 
2011 100.0 100.0 0.0 
2012 100.0 100.0 0.0 
2013 100.0 100.0 0.0 
2014 100.0 100.0 0.0 
2015 100.0 100.0 0.0 
2016 100.0 100.0 0.0 
2017 100.0 100.0 0.0 
2018 100.0 100.0 0.0 
2019 100.0 100.0 0.0 
2020 100.0 100.0 0.0 
2021 100.0 97.6 -2.4 
2022 100.0 96.5 -3.5 
2023 100.0 95.3 -4.7 
2024 100.0 95.3 -4.7 
2025 100.0 92.9 -7.1 
2030 100.0 94.1 -5.9 
2035 100.0 95.3 -4.7 
2040 100.0 96.5 -3.5 
2045 100.0 91.8 -8.2 
2050 100.0 95.3 -4.7 

 4 
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J.6.2 Hydrologic Impacts to the River Corridor 1 

(Reaches 3–5) 2 

As discussed in Section J.6.1, a reservoir model was used to project the possible future 3 
conditions of the lower Colorado River system under a range of possible future inflow 4 
conditions.  When analyzing impacts to the river, backwaters, and groundwater along the 5 
Colorado River corridor below Hoover Dam, more detail is necessary.  Accordingly, 6 
Reclamation used a more detailed analysis to assess the potential impacts to covered 7 
species and their habitat along the river corridor. 8 

This section describes the methodology used to determine the effects on downstream 9 
river flow and stage due to potential future reductions in releases from Davis and Parker 10 
Dams.  The analysis of the effects on downstream river flow and stage was used in 11 
subsequent analyses to assess the impacts to open water (both river and backwaters), 12 
groundwater connected to the river channel, and finally to marsh and riparian habitat as a 13 
result of the potential future changes in flow.  See Appendix K and Chapter 5 of the LCR 14 
MSCP BA. 15 

J.6.2.1 Description of the Methodology 16 

The effects on downstream river flow and stage due to potential future reductions in 17 
releases from Davis and Parker Dams were analyzed.  Flow reductions of up to 18 
0.845 mafy in the river from Hoover Dam to Davis Dam (Reach 2), up to 0.860 mafy in 19 
the river from Davis Dam to Parker Dam (Reach 3), and up to 1.574 mafy in the river 20 
from Parker Dam to Imperial Dam (Reaches 4 and 5) were considered (See Chapter 2 of 21 
the LCR MSCP BA, Table 2-13).  As noted above, impacts in Reaches 2 and 6 of such 22 
reductions were determined to be insignificant and were therefore not modeled. 23 

The methodology employed for this analysis comprised the following general steps: 24 

1. Estimate the hourly flows likely to be released from the dams, both before and after 25 
the flow reductions have been applied 26 

2. Route the hourly release patterns downstream to locations of interest5 27 

3. Convert the modeled flows at each location to river stage (elevation) to determine the 28 
reduction in river stage due to the flow reduction  29 

4. Determine the effects of the reduction in river stage to backwater area extent and 30 
depth, and to depth to groundwater proximate to the river 31 

Given the changes in backwater and groundwater due to the flow reductions, the potential 32 
impacts to habitat could then be computed.  This section describes Steps 1 through 3 in 33 
more detail.  Step 4 is described in Appendix K. 34 

                                                      
5 Thirteen locations were selected downstream of Davis Dam and are shown in the first column of Table J-15.  
Twenty locations were selected downstream of Parker Dam and are shown in the first column of Table J-17.  The 
criteria used for the selection of the locations of interest are discussed in Appendix K. 
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Estimate the Hourly Releases 1 

As discussed in Appendix K, it was assumed that changes in river stage would cause an 2 
immediate effect to backwaters that are directly connected to the river.  Therefore, to 3 
obtain a “worse case” analysis, the largest reduction in river stage was needed at each 4 
location along the river on an hourly basis.  Furthermore, since hourly release patterns 5 
from Davis and Parker Dams vary seasonally as shown in Figure J-23 and J-30, the 6 
hourly reductions in river stage would need to be examined on a seasonal basis to obtain 7 
a “worse case.”  8 

Consequently, for the analysis of effects on directly connected backwaters, typical 9 
releases from each dam for the months of April, August, and December were chosen as 10 
reference flows, from which to apply the flow reductions.  Since the flow reductions were 11 
specified on an annual basis (see Tables 2-14–2-16 in Chapter 2 of the LCR MSCP BA), 12 
a typical schedule of diversions from the particular reach were used to distribute the 13 
annual reduction by month.  Once the monthly releases were known (both before and 14 
after reductions), the release was disaggregated into a mean daily flow by simply dividing 15 
by the number of days in the month.  Use of monthly reference flows will be referred to 16 
the “Monthly” analysis in this appendix. 17 

As noted in Section J.4.3, typical hourly releases at Parker and Davis Dams vary 18 
throughout the year primarily due to the magnitude of the scheduled water orders.  From 19 
historical data, Reclamation determined relationships that relate the typical hourly release 20 
patterns to the mean daily releases from each dam.  This methodology is described in 21 
more detail in a report entitled Analysis of Water Transfer Effects on Flows and 22 
Elevations at Selected Sites along the Lower Colorado River (Bureau of Reclamation 23 
2002a).  The mean daily release for each dam was then disaggregated to hourly releases 24 
by using the appropriate relationship. 25 

As discussed in Appendix K, it was assumed that changes in river stage would not 26 
immediately affect backwaters indirectly connected to the river as well as groundwater 27 
near the river.  Consequently, for the analysis of the effects to indirectly connected 28 
backwaters and groundwater, a typical annual release for each dam was chosen as the 29 
reference flow from which to apply the flow reductions.  The annual releases (before and 30 
after reductions) were then converted to mean daily flows by simply dividing by the 31 
number of days in the year.  The mean daily release for each dam was then disaggregated 32 
to hourly releases by using the appropriate relationship as described above and 33 
documented in Reclamation (2002a).  Use of an annual reference flow is referred to as 34 
the “Average Annual” analysis in this appendix6. 35 

Route the Hourly Releases Downstream 36 

Once the hourly releases from each dam were determined, these flows were routed 37 
downstream, using a river routing model based on the “Muskingum Method” for channel 38 
flow analysis (HEC-1 User’s Manual, U.S. Army Corps of Engineering, March 1987).  39 
The model was calibrated based on an analysis of historical flows as measured at various 40 

                                                      
6 The “Average Annual” analysis is also referred to as “Annual Median” in other LCR MSCP documents (e.g., in 
Appendix K and Chapter 5 of the BA). 
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stream gages below Davis and Parker Dams.7  Reclamation frequently uses this method 1 
and from past experience, Reclamation has determined that this method generally 2 
provides good correlation and reliability of values over a wide range of flows (Bureau of 3 
Reclamation 2002(a)).  Flows at other locations of interest not at a gage site were 4 
assumed to be the same as flows at the gage site nearest the location. 5 

Convert the Modeled Flows to River Elevation (Stage)  6 

The modeled flows at each location were then converted to river elevation or stage.  This 7 
conversion was achieved with the use of a rating formula that was developed for each site 8 
using output from the Army Corps of Engineers water surface profile model, HEC-RAS 9 
(Bureau of Reclamation 1999).  River channel cross section survey data was used to 10 
develop and verify the accuracy of the water surface profiles and the resulting rating 11 
formulas.  12 

For the Average Annual analysis, the hourly flows at each location were first aggregated 13 
to mean daily flows, which were then converted to stage.  This was done for the flows 14 
before and after the respective flow reductions.  The decrease in river stage (or 15 
drawdown) due to the flow reduction was then computed at each location.  For the 16 
Monthly analysis, the minimum hourly flow at each location was first converted to stage 17 
and then the drawdown was computed. 18 

J.6.2.2 Modeled Davis Dam Releases 19 

An annual release from Davis Dam of approximately 9.2 maf was assumed for the 20 
reference release from which to apply the 0.860 mafy flow reduction.  For the Monthly 21 
analysis, a historical year was chosen with approximately the same annual release in 22 
order to choose the reference releases for April, August, and December.   23 

Following the methodology outlines above, two sets of hydrographs were developed to 24 
reflect the river flow conditions below Davis Dam before and after the release reductions.  25 
Each hydrograph set represented two scenarios:  Average Annual, and Monthly for April, 26 
August and December.  The hydrograph set that reflects the river flow conditions before 27 
the release reductions is hereinafter referred to as “Reference Release” or “Reference 28 
Flow.”  The hydrograph set that reflects the river flow conditions with the release 29 
reductions is hereinafter referred to as “Reduced Release” or “Reduced Flow.” 30 

The Average Annual analysis is presented in this section.  The results of the Monthly 31 
analyses are presented in Attachment D.  32 

For Davis Dam releases, three downstream gages were used to calibrate the model.  33 
These sites are shown for in Table J-14. 34 

                                                      
7 The gage sites below Davis and Parker Dams are listed in Tables J-14 and J-16 respectively. 
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Table J-14.  Gage Locations between Davis Dam and Parker Dam 1 

River Location River Mile 

Big Bend 265.9 

Topock Marsh Inlet 244.3 

Topock Gorge Stream Gage 231.0 

 2 

Figure J-38 compares the hourly Davis Dam releases for the annual median under the 3 
modeled Reference to Reduced Release scenarios.  The modeled flows for the Reduced 4 
Release scenario reflect an annual reduction of 860,000 af compared to the Reference 5 
Release scenario.  Figure J-39 compares the river stage at one of the 14 locations 6 
downstream of Davis Dam (near the inlet to Topock Marsh).  These stage levels correlate 7 
with the flows shown for the respective hours on Figure J-38.   8 

Figure J-38 9 
Comparison of Davis Dam Release and River Flow near Topock Marsh Inlet under  10 

Reference to Reduced Flow Scenarios (860 kaf Release Reduction) 11 
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Figure J-39 1 
Comparison of River Stage Near Topock Marsh Inlet Under Reference to Reduced Flow Scenarios 2 

(860 kaf Release Reduction) 3 
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 4 

The hourly flows at each of the 14 locations were then aggregated to mean daily flows 5 
and converted to river stage, for both the Reference and Reduced Release scenarios. 6 
Table J-15 presents these flows and river stages at each location. The maximum river 7 
stage difference over all locations was observed to be 0.65 feet msl at River Mile 243.9. 8 

The results of the Monthly Analyses for flow reductions below Davis Dam are presented 9 
in Attachment D. 10 
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Table J-15.  Comparison of River Stage for Selected Locations along the Lower Colorado River between 1 
Davis Dam and Parker Dam, Average Annual Analysis, Reference to Reduced Release Scenarios 2 
(860 kaf Release Reduction) 3 

  Reference Release 
860 kaf 

Reduced Release Differences 

Location (RM)  Flow (cfs) 
Stage 
(feet) Flow (cfs) 

Stage 
(feet) 

Change in 
Flow (cfs) 

Change in 
Stage (feet) 

Davis Dam Release  12,708 N/A 11,520 N/A -1,188 N/A 

        

270.5  12,708 497.67 11,520 497.28 -1,188 -0.40 

267.2  12,708 490.67 11,520 490.24 -1,188 -0.43 

262.9  12,708 478.73 11,520 478.14 -1,188 -0.58 

255.1  12,708 470.16 11,520 469.56 -1,188 -0.60 

259.6  12,708 475.16 11,520 474.59 -1,188 -0.57 

248.9  12,708 464.21 11,520 463.61 -1,188 -0.60 

243.9  12,708 458.69 11,520 458.04 -1,188 -0.65 

240.8  12,708 456.89 11,520 456.29 -1,188 -0.61 

237.6  12,708 454.14 11,520 453.59 -1,188 -0.55 

234.7  12,492 452.44 11,305 451.93 -1,187 -0.51 

229.8  12,492 449.99 11,305 449.53 -1,187 -0.47 

225.0  12,492 448.76 11,305 448.41 -1,187 -0.35 

220.2  12,492 447.52 11,305 447.31 -1,187 -0.21 
 4 

J.6.2.3 Modeled Parker Dam Releases 5 

An annual release from Parker Dam of approximately 7.3 maf was assumed for the 6 
reference release from which to apply the 1.574 maf flow reduction.  For the Monthly 7 
analysis, a historical year was chosen with approximately the same annual release in 8 
order to choose the reference releases for April, August, and December.  9 

Following the methodology outlines above, two sets of hydrographs were developed to 10 
reflect the river flow conditions below Parker Dam before and after the release 11 
reductions.  Each hydrograph set represented two scenarios:  Average Annual, and 12 
Monthly for April, August and December.  The hydrograph set that reflects the river flow 13 
conditions before the release reductions is hereinafter referred to as “Reference Release” 14 
or “Reference Flow.”  The hydrograph set that reflects the river flow conditions with the 15 
release reductions is hereinafter referred to as “Reduced Release” or “Reduced Flow.” 16 

The Average Annual analysis is presented in this section.  The results of the Monthly 17 
analysis are presented in Attachment D. 18 
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For Parker Dam releases, four downstream gages were used to calibrate the model.  1 
These sites are listed in Table J-16. 2 

Table J-16.  Gage Locations between Parker Dam and Imperial Dam 3 

River Location River Mile 

Waterwheel gage 152.0 

Taylor Ferry gage 106.6 

Cibola gage 87.3 

Imperial Dam gage 49.2 
 4 

Figure J-40 compares the hourly Parker Dam releases under the modeled Reference to 5 
Reduced Release scenarios.  The modeled flows for the Reduced Release scenario reflect 6 
an annual reduction of 1.574 maf compared to the Reference Flow scenario.  Figure J-41 7 
compares the river stage at one of the 20 locations downstream of Parker Dam (near 8 
Taylor Ferry).  These stage levels correlate with the flows shown for the respective hours 9 
on Figure J-40. 10 

Figure J-40 11 
Comparison of Parker Dam Release and River Flow near Taylor Ferry under Reference to  12 

Reduced Flow Scenarios (1.574 maf Release Reduction) 13 
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Figure J-41 1 
Comparison of River Stage Near Taylor Ferry Under Reference to  2 

Reduced Flow Scenarios (1.574 maf Release Reduction) 3 
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 4 

The hourly flows at each of the 20 locations were then aggregated to mean daily flows 5 
and converted to river stage, for both the Reference and Reduced Release scenarios. 6 
Table J-17 presents the flows and river stages at each location. The maximum river stage 7 
difference over all locations was observed to be 1.55 feet msl at River Mile 116.5. 8 

The results of the Monthly Analyses for flow reductions below Parker Dam are presented 9 
in Attachment D.  10 
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Table J-17.  Comparison of River Stage for Selected Locations along the Lower Colorado River between 1 
Parker Dam and Imperial Dam, Average Annual Analysis, Reference to Reduced Release Scenarios 2 
(1.574 maf Release Reduction) 3 

  Reference Release 
1.574 maf 

Reduced Release Differences 

Location (RM)  Flow (cfs) 
Stage 
(feet) Flow (cfs) 

Stage 
(feet) 

Change in 
Flow (cfs) 

Change in 
Stage (feet) 

Parker Dam Release  10,083 N/A 7,911 N/A -2,172 N/A 

171.3  8,474 334.12 6,302 332.98 -2,172 -1.14 

167.6  8,474 327.66 6,302 326.43 -2,172 -1.23 

160.9  8,474 316.12 6,302 314.92 -2,172 -1.20 

149.5  8,474 298.96 6,302 297.74 -2,172 -1.22 

146.9  8,474 295.52 6,302 294.57 -2,172 -0.95 

135.8  8,474 283.83 6,302 283.70 -2,172 -0.13 

119.7  7,796 248.26 5,624 247.09 -2,172 -1.17 

116.5  7,796 241.93 5,624 240.38 -2,172 -1.55 

114.6  7,796 239.50 5,624 238.05 -2,172 -1.45 

109.1  7,796 230.96 5,624 229.53 -2,172 -1.44 

103.1  7,796 224.50 5,624 223.28 -2,172 -1.22 

96.7  7,796 215.98 5,624 214.55 -2,172 -1.43 

86.1  8,860 207.15 6,689 205.99 -2,171 -1.16 

80.4  8,860 202.15 6,689 201.18 -2,171 -0.96 

72.2  8,860 194.28 6,689 193.26 -2,171 -1.02 

70.3  8,860 193.24 6,689 192.20 -2,171 -1.04 

66.1  8,860 189.20 6,689 188.17 -2,171 -1.03 

56.0  8,856 183.93 6,686 183.05 -2,170 -0.88 

53.6  8,856 180.97 6,686 180.48 -2,170 -0.49 

50.8  8,856 179.70 6,686 179.62 -2,170 -0.08 
 4 
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Attachment A 1 

Detailed Modeling Documentation 2 

This attachment describes the reservoir operating rules and related data used in the U.S. 3 
Department of the Interior, Bureau of Reclamation’s (Reclamation’s) Colorado River 4 
Simulation System (CRSS), as implemented in the RiverWare modeling system. 5 

J.A.1 Background 6 

Long-term policy and planning studies on the Colorado River have typically used model 7 
results from the CRSS, a Fortran-based modeling system, developed in the 1980s.  CRSS 8 
originally ran on a Cyber mainframe computer, but was ported to run on both personal 9 
computers and Unix Workstations in 1994.  CRSS modeled twelve major reservoirs and 10 
some 115 diversion points throughout the Upper and Lower Basins on a monthly time 11 
step.  A major drawback of CRSS was that the operating policies or rules were 12 
“hardwired” into the modeling code, making modification of those policies difficult. 13 

Based on the need to initiate surplus and shortage studies for the Lower Basin in the early 14 
1990s, Reclamation developed an annual time step model, CRSSez (Bureau of 15 
Reclamation 1998).  CRSSez primarily models the operation of Lakes Powell and Mead, 16 
representing the reservoirs above Powell as one aggregate reservoir, and the effect of 17 
reservoirs below Mead as part of the water demand necessary from Mead.  CRSSez was 18 
used in the Interim Surplus Criteria EIS process to facilitate the development of possible 19 
alternatives to be analyzed. 20 

Also in 1994, Reclamation began a collaborative research and development program with 21 
the University of Colorado and the Tennessee Valley Authority with the goal of 22 
developing a general-purpose modeling tool that could be used for both operations and 23 
planning on any river basin.  This modeling tool, known as RiverWare, is now being used 24 
by the Upper and Lower Colorado Regions for both planning and monthly operations 25 
(Fulp 1999).  A major advantage of RiverWare is that the operational policies or rules are 26 
no longer "hardwired" into the modeling code (Zagona et al. 2001).  The user expresses 27 
and prioritizes the rules through the RiverWare graphical user interface, and RiverWare 28 
then interprets the rules when the model is run.  Multiple rule sets can be run with the 29 
same model and this provides the capability for efficient "what-if" analysis with respect 30 
to different policies. 31 

Reclamation replaced the original CRSS model with a new model implemented in 32 
RiverWare in 1996.  The new model has the same spatial and temporal resolution, uses 33 
the same basic input data (hydrology and consumptive use schedules), and uses the same 34 
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physical process algorithms as the original CRSS.  A rule set was also developed to 1 
mimic the policies contained in the original model.  Comparison runs were made between 2 
the original CRSS and the new model and rule set, with typical differences of less than 3 
0.5 percent (Bureau of Reclamation 1996). 4 

The second phase of the program to replace CRSS consists of examining the rules 5 
extracted from CRSS and developing new rule sets that reflect current operational policy 6 
as well as to investigate and improve, where necessary, the physical process 7 
methodologies.  A team of Reclamation engineers from the Upper and Lower Colorado 8 
Regions has been established for these purposes and this phase is ongoing.  The operation 9 
rules for Lake Powell were updated in 1999.  As new operational policies are determined 10 
in the Upper Basin, the associated rules will be updated. 11 

J.A.2 Description of the Model 12 

As previously mentioned, the features represented in the model are identical to the 13 
original CRSS model.  In summary, twelve reservoirs are modeled (Fontenelle, Flaming 14 
Gorge, Taylor Park, Blue Mesa, Morrow Point, Crystal, Navajo, Starvation, Powell, 15 
Mead, Mohave, Havasu) and approximately 115 diversions are modeled (demands and 16 
return flows) throughout the basin.  The hydrologic "natural" inflows (flows corrected for 17 
upstream regulation and consumptive uses and losses) at 29 inflow points throughout the 18 
basin were also used from the standard CRSS hydrology data set covering the period 19 
1906–1990. 20 

A summary of the operating rules for each reservoir follows. 21 

J.A.3 Reservoirs above Lake Powell 22 

The reservoirs above Lake Powell are operated to meet monthly storage targets (or “rule 23 
curves”) and downstream demands.  The basic procedure is that given the inflow for the 24 
current month, the release will be either the release necessary to meet the target storage or 25 
the release necessary to meet demands downstream of the reservoir, whichever is greater.  26 
The rule curves are input for each reservoir, but are modified during the run for Flaming 27 
Gorge, Blue Mesa, and Navajo to simulate operations based on the imperfect inflow 28 
forecasts that are encountered in actual reservoir operations.  Furthermore, each reservoir 29 
is constrained to operate within user-supplied minimum and maximum releases (mean 30 
monthly release in cubic feet per second [cfs]) as specified in the following table: 31 
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Reservoir 
Minimum 

Release 
Maximum 

Release 

Fontenelle 500 18,700 

Flaming Gorge 800 4,900 

Starvation 100 5,000 

Taylor Park 50 5,000 

Blue Mesa 270 5,000 

Morrow Point 300 5,000 

Crystal 300 4,200 

Navajo 300 5,900 
 1 

For Flaming Gorge, Blue Mesa, and Navajo, the target storage is computed by using an 2 
inflow forecast for the spring runoff season (January–July), again to mimic the imperfect 3 
forecasts seen in actual operations.  The forecasted inflow (for the current month through 4 
July) is computed as a weighted average of the long-term average natural inflow and the 5 
natural inflow assumed for the year being modeled.  The weights used are: 6 

Month 
Natural Inflow 

Weight 
Average Natural 

Inflow weight 

January 0.3 0.7 

February 0.4 0.6 

March 0.5 0.5 

April 0.7 0.3 

May 0.7 0.3 

June 0.7 0.3 

July 0.6 0.4 
 7 

The long-term, average natural inflows into each reservoir are (1000 acre-feet [af]): 8 

Reservoir Jan Feb Mar Apr May Jun Jul 

Flaming Gorge 23.3 20.9 33.8 87.9 250.4 327.8 157.5 

Blue Mesa 34.0 39.5 94.6 176.0 339.8 561.6 346.8 

Navajo 18.8 24.6 69.3 176.9 297.3 284.7 120.1 
 9 

Based on the inflow forecast, the rule computes the volume necessary to release from the 10 
current month through July, assuming the reservoir will fill in July: 11 

Release needed for the current month = (current contents - live capacity + predicted remaining 12 
inflow) divided by the number of months remaining until the end of July 13 
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The target storage for the current month is then computed, adjusting for any gains or 1 
losses above the reservoir: 2 

Target storage = previous storage - release needed + gains - losses 3 

J.A.4 Lake Powell Operation 4 

As previously stated, the operation of Lake Powell was modified to reflect current 5 
operating polices in 1999.  In the original CRSS rules, Lake Powell was operated on a 6 
rule curve that was not adjusted for an inflow forecast.  Two other higher priority rules 7 
ensured that the minimum objective release of 8.23 million acre-feet per year (mafy) was 8 
met and that equalization of Lakes Powell and Mead was accomplished when necessary. 9 

The rule curve operation of Lake Powell was replaced by a new rule that better represents 10 
current operational practices.  This new rule consists of a forecast-driven, spring runoff 11 
operation (January through July) that attempts to fill the reservoir to a July target storage 12 
and a fall operation (August through December) that attempts to draw down the reservoir 13 
to a December target storage.  For this EIS, the July and December targets were 14 
23.822 million acre-feet (maf) (500,000 af of space) and 21.900 maf (2.422 kaf of space) 15 
respectively.  In addition, a rule was added to simulate the occurrence of Beach Habitat 16 
Building Flows (BHBFs or “spike” flows).  The minimum objective release and 17 
equalization rules were kept essentially the same as in the original CRSS rules.  Release 18 
constraints that reflect the 1996 Record of Decision on the Operation of Glen Canyon 19 
Dam were also added to the Lake Powell rule set. 20 

J.A.5 Lake Powell Inflow Forecast 21 

Since the original CRSS rules computed an inflow forecast for Lake Powell and adjusted 22 
it for use by the flood control operation at Lake Mead, the same forecasting algorithm 23 
could be applied to the new operation of Lake Powell.  The unregulated Lake Powell 24 
inflow forecast from the current month through July is computed as: 25 

Unregulated Lake Powell inflow = natural flow into Lake Powell - estimated Upper Basin 26 
depletions + the forecast error 27 

where; the forecast error is computed using equations derived from an analysis of past 28 
Colorado River forecasts and runoff data for the period 1947 to 1983. 29 

As detailed in the original CRSS overview document (Bureau of Reclamation 1985), 30 
analysis of these data revealed two strongly established patterns:  (1) high runoff years 31 
are under-forecast, and low runoff years are over-forecast; (2) the error in the current 32 
month's seasonal forecast is strongly correlated with the error in the preceding month's 33 
forecast.  A regression model was developed to aid in determining the error to be 34 
incorporated into the seasonal forecast for each month from January to June.  The error is 35 
the sum of a deterministic and a random component.  The deterministic component is 36 
computed from the regression equation.  The random component is computed by 37 
multiplying the standard error of the regression equation by a random mean deviation 38 
selected from a standard normal distribution. 39 
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The forecast error equation has the following form (all runoff units are maf): 1 

Ei = ai Xi + bi E(i-1) + ci + Zr di 2 

where: 3 
 i = month, 4 
 Ei = error in the forecast for month "i," 5 
 Xi = natural runoff into Lake Powell from month "i" through July, 6 
 ai = linear regression coefficient for Xi, 7 
 E(i-1) = previous month's forecast error, 8 
 bi = linear regression coefficient for E(i-1), 9 
 ci = constant term in regression equation for month "i," 10 
 Zr = randomly determined deviation, and 11 
 di = standard error of estimate for regression equation for month "i." 12 

The following table summarizes the regression equation coefficients for each month: 13 

Month ai bi ci di 

January 0.70 0.00 -8.195 1.270 

February 0.00 0.80 -0.278 0.977 

March 0.00 0.90 0.237 0.794 

April 0.00 0.76 0.027 0.631 

May 0.00 0.85 0.132 0.377 

June 0.24 0.79 0.150 0.460 
 14 

The magnitude of the June forecast error is constrained to not exceed 50 percent of the 15 
May forecast error and the July forecast error is equal to 25 percent of the June forecast 16 
error. 17 

J.A.6 Spring Runoff Operation (January–July) 18 

To accomplish the spring operation, the unregulated forecast is first adjusted to account 19 
for potential reservoir regulation above Powell.  This potential regulation is currently 20 
computed as just the sum of the available space (live capacity – previous month’s 21 
storage) in Fontenelle, Flaming Gorge, Blue Mesa, and Navajo.  Using the regulated 22 
forecasted inflow, the total volume of water necessary to release from the current month 23 
through July is computed as: 24 

total volume to release = previous storage – July target storage 25 

+ forecasted regulated inflow – loss due to evaporation–loss due to bank storage 26 
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The release for the current month is then computed by multiplying the total volume to 1 
release by a fraction for the current month, where the fraction reflects a user-supplied 2 
preferred weighting pattern.  The weights and resulting fractions used for this study are as 3 
follows: 4 

Spring Season Weights Fractions 

January 0.170 0.170 

February 0.160 0.193 

March 0.130 0.194 

April 0.100 0.185 

May 0.100 0.227 

June 0.160 0.471 

July 0.180 1.000 
 5 

The fraction is computed as current month's weight divided by the sum of the current and 6 
remaining month's weights for the season. 7 

During the spring operation, however, the computed release is constrained to be at least 8 
as great as the total volume divided by the number of months remaining.  This constraint 9 
ensures that sufficient water is released early in the season during high forecast years.  10 
Lake Powell’s spring operational release is further constrained in each month to be within 11 
a minimum and maximum range (currently set to 6,500 and 25,000 cfs, respectively). 12 

J.A.7 Fall Operation (August–December) 13 

Conceptually, the computation for the fall operation is identical to that done for the 14 
spring operation.  The regulated inflow forecast is simply the natural inflow, adjusted for 15 
Upper Basin depletions, and potential reservoir regulation with no forecast error added.  16 
The potential reservoir regulation is again computed as the sum of the available space in 17 
Fontenelle, Flaming Gorge, Blue Mesa, and Navajo, where the space is the target storage 18 
in December for each reservoir minus the previous month’s storage.  User-supplied 19 
weights are also used to compute the current month release from the total volume to 20 
release in the fall.  The weights and resulting fractions are as follows: 21 

Fall Season Weights Fractions 

August 0.266 0.266 

September 0.200 0.272 

October 0.156 0.292 

November 0.156 0.413 

December 0.222 1.000 
 22 
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Two additional constraints are placed on the computed monthly release to ensure a 1 
smooth operation.  In July, the release is constrained to be at least 1.0 maf if Powell’s 2 
storage is greater than 23.0 maf.  From July through December, the release is constrained 3 
to not exceed 1.5 maf, as long as a 1.5 maf release results in a storage at Lake Powell less 4 
than 23.822 maf.  Powell’s fall operational release is further constrained in each month to 5 
be within a minimum and maximum range (currently set to 6,500 and 25,000 cfs, 6 
respectively). 7 

J.A.8 Minimum Objective Release 8 

A higher priority rule ensures that the previously described Powell operation will satisfy 9 
a minimum objective release to the Lower Basin, currently equal to 8.23 maf over each 10 
water year (October through September).  Similar to the weighting and release fraction 11 
scheme used for the operational rule, a preferred release pattern for each month to meet 12 
the minimum objective release is supplied and a fraction is computed.  The release 13 
pattern (in kaf) and resulting fractions are as follows: 14 

Month Release Fraction 

October 600 0.073 

November 600 0.079 

December 700 0.100 

January 800 0.126 

February 700 0.127 

March 600 0.124 

April 600 0.142 

May 600 0.165 

June 700 0.231 

July 800 0.343 

August 900 0.588 

September 630 1.000 
 15 

The fraction is computed as current month’s release divided by the sum of the current and 16 
remaining month's releases through September. 17 

Each month the rule computes the volume of water remaining to meet the minimum 18 
objective release for the current water year (accounting for the water released previously 19 
in the water year) and multiplies that volume by the release fraction.  The release 20 
determined by the operational rule must then be at least as great as this resulting 21 
minimum objective release for the month. 22 
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J.A.9 Equalization of Lakes Powell and Mead 1 

The equalization of storage between Lakes Powell and Mead is implemented in a rule 2 
that first determines if equalization needs to occur, and if so, then determines how much 3 
water to release from Powell to accomplish it.  The rule is in effect from January through 4 
September of each year.  The rule states that equalization needs to occur if two criteria 5 
are met:  (1) if the storage in the Upper Basin meets the 602(a) requirement, and (2), if 6 
the projected end-of-water-year (EOWY) storage in Lake Powell is greater than that in 7 
Lake Mead.  8 

The storage in the Upper Basin is computed for each month (January–September) and 9 
consists of the predicted EOWY storage in Lake Powell, plus the sum of the previous 10 
month’s storage for Flaming Gorge, Blue Mesa, and Navajo.  That storage is then 11 
compared to the computed value of 602(a) storage, described below to see if the 602(a) 12 
requirement is met each month.  The method of estimating the EOWY storage is 13 
described below. 14 

The release for equalization is computed by taking half of the difference between the 15 
predicted EOWY contents of Lake Powell and Lake Mead and dividing by the number of 16 
months remaining through September.  Evaporation and bank storage losses at Lakes 17 
Powell and Mead are included in the calculation, resulting in an iterative procedure to 18 
arrive at the computed equalization release.  The iteration stops when the forecasted 19 
EOWY contents of Lake Powell and Lake Mead are within a user-specified tolerance.  20 
That tolerance is currently set to 25,000 af. 21 

The computed equalization release for each month is constrained in three ways.  If the 22 
additional release due to equalization would cause the total Upper Basin storage to drop 23 
below the 602(a) requirement, then the amount of the equalization release is reduced to 24 
prevent this from happening.  Likewise, the equalization release is reduced if it would 25 
cause Lake Mead contents to exceed its exclusive flood control space.  Finally, the 26 
equalization release is constrained to be less than or equal to the maximum power plant 27 
capacity at Lake Powell (currently set to 33,100 cfs). 28 

J.A.10 602(a) Storage Requirement 29 

As stated in the CRSS overview document (Bureau of Reclamation 1985), “602(a) 30 
storage refers to the quantity of water required to be in storage in the Upper Basin so as to 31 
assure future deliveries to the Lower Basin without impairing annual consumptive uses in 32 
the Upper Basin.”  The current implementation of that storage requirement duplicates the 33 
original CRSS calculation.  It computes the storage necessary in the Upper Basin to meet 34 
the minimum objective release and Upper Basin depletions over the next “n” years, 35 
assuming the inflow over that period would follow that seen in the most “critical period 36 
on record.”  The critical period in the Colorado River basin occurred in 1953–1964, a 37 
length of 12 years.  Inflows from these years are used in the calculation of 602(a) storage. 38 

At the beginning of each calendar year, a value for 602(a) storage is computed by the 39 
following formula: 40 
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602a = {(UBDepletion + UBEvap)* (1 – percentShort/ 100) + minObjRel – 1 
criticalPeriodInflow} * 12 + minPowerPoolStorage 2 

where: 3 
 602a = the 602(a) storage requirement 4 
 UBDepletion = the average over the next 12 years of the Upper Basin scheduled 5 

depletions  6 
 UBEvap =  the average annual evaporation loss in the Upper Basin (currently set to 7 

560 kaf) 8 
 percentShort = the percent shortage that will be applied to Upper Basin depletions during 9 

the critical period (currently set to zero)  10 
 minObjRel  = the minimum objective release to the Lower Basin (currently set to 11 

8.23 maf) 12 
 criticalPeriodInflow = average annual natural inflow into the Upper Basin during the 13 

critical period (1953–1964)  (currently set to 12.18 maf) 14 
 minPowerPoolStorage = the  amount of minimum power pool to be preserved in Upper 15 

Basin reservoirs (currently set to 5.179 maf) 16 

All parameter values currently used were as found in the original CRSS data files ported 17 
from the Cyber mainframe in 1994. 18 

J.A.11 Predicting End-of-Water-Year Contents of 19 

Lakes Powell and Mead 20 

Lake Powell EOWY content is predicted each month by taking the previous month’s 21 
storage, adding the estimated inflow, subtracting the estimated release, and subtracting 22 
the estimate of evaporation and change in bank storage.  All estimated values are for the 23 
period from the current month through September.  The estimated inflow is just the 24 
regulated inflow forecast previously discussed, where the forecast error is included 25 
through July.  The estimated release is based on the spring operation (through July) and 26 
the fall operation for August and September.  The estimated evaporation and bank storage 27 
losses are based on an initial estimate of the EOWY content. 28 

Similarly, the Lake Mead EOWY content is predicted each month by taking the previous 29 
month’s content, adding the estimated Powell release, subtracting the estimated Mead 30 
release, adding the average gain between Powell and Mead, subtracting the Southern 31 
Nevada depletion, and subtracting the estimate of evaporation and change in bank 32 
storage.  Again, all values are for the period from the current month through September.  33 
Lake Mead’s release is estimated as the sum of the depletions downstream of Mead and 34 
the reservoir regulation requirements (including evaporation losses) for Lakes Mohave 35 
and Havasu minus the gains below Mead. 36 
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J.A.12 Beach /Habitat Building Flows 1 

Under the current rule that implements BHBFs, a BHBF is triggered for the current 2 
month if the following conditions are met: 3 

 In January, if the unregulated inflow forecast for January through July (the natural 4 
flow – Upper Basin depletions plus forecast error) is greater than the “January trigger 5 
volume” (currently set to 13.0 maf). 6 

 In January through July, if the current month’s Powell release is greater than the 7 
“release trigger” (currently set to 1.5 maf) or if the release volume for the current 8 
month through July equally distributed over those months would result in a release 9 
greater than the “release trigger.” 10 

Once a BHBF has been triggered, if Powell would have had to spill in that month 11 
anyway, the total outflow from Powell is not increased; rather the volume for the BHBF 12 
(currently set to 200 kaf) is taken from the total outflow already determined by the 13 
operational rule.  If Powell was not going to spill in that month, then the total outflow 14 
from Powell is increased (i.e., the volume for the BHBF is taken from Powell’s storage).  15 
Under the case where the BHBF is triggered even though the current month’s release is 16 
less than the “release trigger”, the rule re-sets Powell’s outflow for that month to the 17 
trigger release amount (1.5 maf). 18 

Under all circumstances, only one BHBF is made per calendar year. 19 

J.A.13 Lake Mead Operation 20 

Lake Mead is operated primarily to meet downstream demand, including downstream 21 
depletions (both U.S. and Mexico) and reservoir regulation requirements.  In any month, 22 
the rule computes the downstream depletions based on schedules that have been set as 23 
input data or by other rules (for the case of surplus or shortage in the Lower Basin).  The 24 
reservoir regulation requirements for Lakes Mohave and Havasu include water necessary 25 
to meet their storage targets and evaporation losses for each month.  The operation rule 26 
computes the release necessary from Lake Mead to meet that total downstream demand 27 
minus gains below Mead.  This release may be increased, however, based on flood 28 
control procedures. 29 

J.A.14 Mead Flood Control 30 

There are three flood control procedures currently in effect for different times of the year.  31 
These procedures were developed in the original CRSS and were based on the Field 32 
Working Agreement between Reclamation and the Corps (U.S. Army Corps of Engineers 33 
1982).  The first procedure is in effect throughout the year.  Its objective is to maintain a 34 
minimum space of 1.5 maf in Lake Mead, primarily for extreme rain events.  This space 35 
is referred to as the exclusive flood control space and is represented by the space above 36 
elevation 1,219.61 msl.  The second procedure is used during the spring runoff forecast 37 
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season (January–July).  The objective during this period is to route the maximum 1 
forecasted inflow through the reservoir system using specific rates of Hoover Dam 2 
discharge, assuming that the lake will fill (to elevation 1,219.61 msl) at the end of July.  3 
The third procedure is used during the space building or drawdown period (August–4 
December).  The objective during this period is to gradually draw down the reservoir 5 
system to meet the total system space requirements in each month in anticipation of the 6 
next year’s runoff. 7 

J.A.15 Exclusive Flood Control Space 8 

Requirement 9 

As previously noted, this requirement states that space in Lake Mead must be a minimum 10 
of 1.5 maf at all times.  If the release computed to meet downstream demand results in a 11 
Lake Mead storage that would violate this space requirement, the rule computes the 12 
additional release necessary to maintain that space. 13 

J.A.16 Spring Runoff Season (January–July) 14 

The flood control policy requires that the maximum forecast be used where that forecast 15 
is defined as the estimated inflow volume that, on average, will not be exceeded 19 times 16 
out of 20 (a 95 percent non-exceedance).  The rule first computes the inflow forecast to 17 
Lake Mead by taking the Lake Powell forecast previously described and adds the long-18 
term, average natural tributary inflows between Lakes Powell and Mead.  The maximum 19 
forecast is then estimated by adding an additional volume (the “forecast error term”) to 20 
that inflow forecast.  The forecast error term (in maf) is given in the following table, 21 
taken from the original CRSS data: 22 

Forecast Period Forecast Error Term 

January–July 4.980 

February–July 4.260 

March–July 3.600 

April–July 2.970 

May–July 2.525 

June–July 2.130 

July–July 0.750 
 23 

The Field Working Agreement defines an iterative algorithm by which the current 24 
month’s release (in cfs) is determined.  Certain release levels are specified and are given 25 
in the following table: 26 
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Release 
Level Release Description 

1 19,000 Parker Power Plant capacity 

2 28,000 Davis Power Plant capacity 

3 35,000 Hoover Power Plant capacity (in 1987) 

4 40,000 Approximate maximum flow non-damaging 
to streambed 

5 73,000 Hoover controlled discharge capacity 
 1 

The flood control release needed for the current month is determined by: 2 

release needed for the current month = maximum forecasted inflow – current storage space in 3 
Lake Powell (below 3,700 feet) – current storage space in Lake Mead (below 1,229 feet) + 4 
1.5 maf (exclusive space) – evaporation and bank storage losses from Lakes Powell and Mead 5 
– Southern Nevada depletion – future volume of water released (assuming a release level 6 
from the table for the remaining months through July) 7 

If the computed release for the current month is greater than that assumed for the future 8 
months, the future level is increased and the current month release is re-computed.  The 9 
computation stops once the computed release for the current month is less than or equal 10 
to that assumed for the future months.  If the computed release is greater than the 11 
previously assumed level, that release is used for the current month; otherwise, the 12 
previously assumed level is used. 13 

The rule sets Lake Mead’s release to the flood control release if it is greater than the 14 
release previously computed to meet downstream demands. 15 

J.A.17 Space Building (August–December) 16 

The flood control policy states the flood control storage space (in maf) in Lake Mead 17 
(storage below elevation 1,229 feet) required at the beginning of each month from August 18 
through January: 19 

Date Space Required 

August 1.50 

September 2.27 

October 3.04 

November 3.81 

December 4.58 

January 5.35 
 20 
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However, these targets may be reduced to the minimum of 1.5 maf in each month if 1 
additional space is available upstream in active storage.  Certain upstream reservoirs are 2 
specified with a maximum creditable space (in maf) for each:  3 

Reservoir Maximum Creditable Storage Space 

Powell 3.8500 

Navajo 1.0359 

Blue Mesa 0.7485 

Flaming Gorge plus Fontenelle 1.5072 
 4 

In each month (July–December), if the release computed to meet downstream demands 5 
results in an end-of-month Lake Mead storage that would violate the space requirement 6 
adjusted for upstream storage, the rule computes the additional release necessary to 7 
maintain that space.  However, these releases are constrained to be less than or equal to 8 
28,000 cfs. 9 

J.A.18 Lake Mohave and Lake Havasu Operation 10 

Lakes Mohave and Havasu are operated to meet a user-specified target storage at the end 11 
of each month.  These storage targets (in kaf) are given in the following table: 12 

Month 
Mohave Target 

Storage 
Havasu Target 

Storage 

January 1644.0 539.1 

February 1698.7 539.1 

March 1698.7 557.4 

April 1698.7 593.6 

May 1753.9 611.4 

June 1666.0 611.4 

July 1543.0 580.0 

August 1417.0 561.1 

September 1371.1 557.4 

October 1371.1 548.2 

November 1478.0 542.7 

December 1585.0 539.1 
 13 
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J.A.19 Lower Basin Shortage Strategies 1 

To date, there have been no shortages to the Lower Division States and there are no 2 
established shortages.  However for the development of the Interim Surplus Guidelines in 3 
1999, shortage rules were developed and used in the model simulation to address 4 
concerns related to low Lake Mead elevations.  A “two-level” shortage protection 5 
strategy was used. 6 

In Level 1 shortage, the shortage determination is based on comparing the January 1 Lake 7 
Mead elevation to a user-input trigger elevation, where the trigger elevations are 8 
determined from other modeling studies to protect a significant elevation within a given 9 
degree of confidence.  If Lake Mead’s elevation at the beginning of the year is less than 10 
the trigger elevation, a Level 1 shortage is declared and certain Lower Basin depletions 11 
are reduced.  The shortage remains in effect for that calendar year. 12 

Level 1 protection of elevation 1,083 feet (minimum power pool) and Level 1 protection 13 
of elevation 1,050 feet (minimum water level for operation of Southern Nevada’s upper 14 
diversion intake) were used in this study.  Trigger elevations were input to protect each 15 
elevation with an approximately 80 percent probability; however, actual model runs 16 
showed that the protection was less.  Under Level 1 shortage, the Central Arizona Project 17 
(CAP) depletion is set to a given amount (1.0 maf for this draft environmental impact 18 
statement) and Southern Nevada Water Authority (SNWA) is reduced by 4 percent of the 19 
total reduction as given by: 20 

SNWSshort = SNWSnorm – (0.04*(CAPnorm-CAPshort)/0.96) 21 

Where:  the subscripts denote the normal and shortage depletion amounts.  The Metropolitan 22 
Water District of Southern California (MWD) and other water users (including Mexico) do 23 
not take a Level 1 shortage. 24 

Under Level 2 shortages, further cuts are imposed to keep Lake Mead above a specified 25 
elevation (both 1,000 feet and 950 feet were used in this study).  At the beginning of each 26 
year, the rule estimates the EOWY Lake Mead elevation (using Level 1 shortage 27 
schedules and normal schedules for other users).  If the EOWY elevation is below the 2nd 28 
level protection elevation, CAP and SNWA are cut further to keep Lake Mead above that 29 
elevation.  If CAP delivery is reduced to zero, MWD and Mexico have shortages 30 
imposed, again in an amount necessary to keep the reservoir above the specified 31 
elevation.  Shortages to Mexico consist of shorting Mexico proportionately to the total 32 
shortages imposed on United States users: 33 

Mexshort = Mexnorm * (U.S.shortage/U.S.norm) 34 

J.A.20 Lower Basin Surplus Strategy 35 

The model assumes that the Interim Surplus Guidelines (ISG) are in effect through 36 
calendar year 2016, unless otherwise noted.  The ISG are specified in the Record of 37 
Decision (ROD), Colorado River ISG, Final Environmental Impact Statement, January, 38 
2001, and the model implements those as follows: 39 
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Normal Conditions 1 
If the modeled January 1 Lake Mead elevation is below 1,125 feet msl, the model assigns 2 
the Normal schedules to all diversion points in the Lower Basin.  The Normal schedules 3 
total 7.5 maf of annual consumptive use in the Lower Basin. 4 

Partial Domestic Surplus 5 
If the modeled January 1 Lake Mead elevation is at or above 1,125 feet msl and below 6 
1,145 feet msl, the model assigns the Partial Domestic Surplus schedules to MWD and 7 
the SNWA.  All other diversion points remain at Normal schedules.  The Partial 8 
Domestic Surplus schedules yield the amount of surplus for MWD and SNWA as 9 
specified in the ROD, and are documented in the Final Environmental Impact Statement, 10 
Implementation Agreement, Inadvertent Overrun and Payback Policy, and Other Federal 11 
Actions (SIA-EIS, Bureau of Reclamation 2002). 12 

Full Domestic Surplus 13 
If the modeled January 1 Lake Mead elevation is at or above 1,145 feet msl but below the 14 
spill avoidance strategy assuming the runoff value of the 70th percentile of exceedance 15 
based on the historic record of runoff above Lake Powell (i.e., the 70R Strategy), the 16 
model assigns the Full Domestic Surplus schedules to MWD and SNWA.  All other 17 
diversion points remain at Normal schedules.  The Full Domestic Surplus schedules yield 18 
the amount of surplus for MWD and SNWA as specified in the ROD, and are 19 
documented in the SIA-EIS (Bureau of Reclamation 2002). 20 

Quantified Surplus (70R Strategy) 21 
If the modeled January 1 Lake Mead storage provides insufficient space for the coming 22 
year (based on the 70R Strategy), and is below the flood control release criteria listed 23 
below, the Secretary would determine annually the quantity of surplus water available.  24 
The quantity is determined by assuming the 70th percentile historical runoff, along with 25 
normal 7.5 maf delivery to Lower Division states, for the next year.  Applying these 26 
values to current reservoir storage, the projected reservoir storage at the end of the next 27 
year is calculated.  The surplus is determined if the estimated space available at the end 28 
of the next year is less than the space needed by flood control criteria.  The quantity of 29 
the surplus is the difference between the space required and the estimated available space.  30 
Once the quantity of surplus water is known, the model computes each state’s share (50 31 
percent to California, 46 percent to Arizona, and 4 percent to Nevada).  The model then 32 
assigns the Full Domestic Surplus schedules to MWD and SNWA.  Arizona’s share of 33 
the surplus is assigned to the CAP, up to their Full Surplus schedule.  If surplus water is 34 
still available for California, up to 300 kaf is made available to the Imperial Irrigation 35 
District (IID) and the Coachella Valley Water District (CVWD). 36 

Flood Control Surplus 37 
If the modeled January 1 system contents projects Hoover Dam flood control releases 38 
based on the Field Working Agreement between Reclamation and the Corps (U.S. Army 39 
Corps of Engineers 1982), the model assigns the Full Surplus schedules to MWD, 40 
SNWA, CAP, IID, and CVWD.  All other diversion points remain at Normal schedules.  41 
The Full Surplus schedules are documented in the SIA-EIS (Bureau of Reclamation 42 
2002). 43 
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Attachment B 1 

Sensitivity Analysis 2 

J.B.1 Introduction 3 

This attachment to Appendix J is intended to provide a summary of the evaluation that 4 
was conducted to determine the incremental effects on Lake Mead water levels that may 5 
result from the implementation of flow-related actions being considered under the Lower 6 
Colorado River Multi-Species Conservation Program (LCR MSCP) (specific surplus and 7 
shortage guidelines and changes in the points of delivery of state entitlement waters).  For 8 
this analysis, the following specific actions were studied: 9 

1. water transfers, as specified in Tables 2-14–2-16 of the LCR MSCP BA; 10 

2. extension of the effective period of the Interim Surplus Guidelines (ISG) from 2003 11 
to 2016 through 2003 to 2051; and 12 

3. lower Lake Mead shortage protection (from the 80P1083/1000 strategy to the 13 
80P1050/950 strategy (see Section J.6 for a description of these strategies). 14 

The main text of Appendix J focused strictly on evaluating the combined effects of the 15 
three specific actions.  This sensitivity analysis considers the implementation of these 16 
actions both independently or in a paired combination.  Specifically, the following action 17 
alternative scenarios were evaluated: 18 

Action Alternative 1A.  Assumes only the specific action of water transfers.  This 19 
alternative is used to evaluate the effects of the future water transfers. 20 

Action Alternative 1B.  Assumes only that the ISG period is extended to 2051.  This 21 
alternative is used to evaluate the effects of extending the effective period of the ISG 22 
beyond 2016. 23 

Action Alternative 1C.  Assumes only the lowering of the shortage protection from 24 
80P1083/1000 to 80P1050/950.  This alternative is used to evaluate the effects of 25 
lowering the Lake Mead shortage protection. 26 

Action Alternative 1D.  Assumes that both the ISG period is extended to 2051 and 27 
the shortage protection is lowered, but without future water transfers.  This 28 
alternative is used to evaluate the combined effects of extending the ISG and 29 
lowering the Lake Mead shortage protection. 30 

Action Alternative.  Assumes that all three specific actions occur.  This is the Action 31 
Alternative considered and discussed throughout Appendix J.  It is used to evaluate 32 
the combined effects of the future water transfers, extending the effective period of 33 
the ISG, and lowering the Lake Mead shortage protection. 34 



  Sensitivity Analysis

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Appendices to Volumes I–III and V 

 
J.B-2 

December 2004

J&S 00450.00

 

J.B.2 Analysis Results 1 

A summary of the results for each incremental analysis follows. 2 

J.B.2.1 Action Alternative 1A (Future Water 3 

Transfers Only) 4 

Figure J.B-1 presents a comparison of the 90th, 75th, 50th, 25th, and 10th percentile lines 5 
obtained for the Baseline and the Action Alternative 1A scenarios.  This action 6 
alternative scenario modeled only the additional water transfers. 7 

Figure J.B-1 8 
Lake Mead End-of-December Water Elevations— 9 

Comparison of Baseline to Action Alternative No. 1A Scenarios 10 
(Action Alternative No. 1A Includes Additional Transfers Only) 11 

90th, 75th, 50th, 25th, and 10th Percentile Values 12 
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 13 

The median Lake Mead elevations under the Baseline and Action Alternative1A 14 
scenarios decline throughout the period of analysis due to increasing Upper Basin 15 
depletions.  Figure J.B-1 also illustrates that the median elevations are higher under 16 
Action Alternative 1A when compared to the Baseline through 2051, with a maximum 17 
difference of 19.6 feet in year 2016.  This effect is explained by the positive effect that 18 
the water transfers have on Lake Mead content and water surface levels.  This positive 19 
effect is due to the fact that less water is delivered from Lake Mead when Surplus 20 
conditions are determined (i.e., the need for surplus water is diminished since that water 21 
has already been provided by the transfers). 22 
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It should be noted that under Baseline, future Lake Mead water levels at the 90th and 10th 1 
percentiles would likely be temporary and the water levels are expected to fluctuate 2 
between them in response to multi-year variations in basin runoff conditions.  The same 3 
would apply under the Action Alternative 1A scenario.  The numeric differences between 4 
the 90th, 75th, 50th, 25th, and 10th percentile values of the Action Alternative No. 1A and 5 
those of the Baseline are presented in Table J.B-1.  The values presented in this table 6 
after 2025 are for every five years. 7 

Table J.B-1.  Lake Mead End-of-December Water Elevations Annual Differences Between 8 
Baseline and Action Alternative No. 1A Scenarios (Action Alternative No. 1A—Includes 9 
Additional Transfers Only) 90th, 75th, 50th, 25th, and 10th Percentile Values 10 

Difference in Water Surface Elevations (feet) 
Year 90th Percentile 75th Percentile 50th Percentile 25th Percentile 10th Percentile 
2003 1.0 2.0 2.1 2.0 2.2 
2004 2.4 2.6 2.4 3.0 2.4 
2005 3.4 3.1 1.8 3.6 3.5 
2006 3.5 3.2 5.1 3.8 3.7 
2007 6.8 5.1 8.4 4.5 3.5 
2008 5.7 6.0 5.6 2.9 3.6 
2009 0.0 2.7 6.5 3.4 3.4 
2010 -0.1 5.4 4.7 1.2 3.4 
2011 2.3 8.6 7.4 1.7 1.9 
2012 0.5 6.7 7.4 3.7 4.1 
2013 2.2 5.3 8.7 1.4 4.3 
2014 -0.2 5.4 9.8 2.7 3.3 
2015 -0.1 2.2 8.2 2.0 2.8 
2016 1.6 3.7 19.6 6.3 3.8 
2017 0.8 0.2 10.1 3.7 8.4 
2018 -0.2 -1.1 7.0 1.7 1.8 
2019 -0.2 1.3 8.7 0.0 -2.1 
2020 -0.2 -0.8 10.3 2.0 -0.1 
2021 -0.2 -1.4 6.0 3.4 -8.1 
2022 -0.3 -1.8 4.0 3.7 -8.6 
2023 -0.3 -1.7 4.9 2.6 -7.5 
2024 -0.5 0.7 3.3 12.0 -8.2 
2025 -0.6 -1.1 3.7 4.1 -9.1 
2030 -0.3 -3.8 2.7 8.3 -10.3 
2035 -0.3 -1.5 5.5 12.8 -3.3 
2040 -1.5 -1.7 2.4 19.5 -9.8 
2045 -1.1 -1.0 4.1 12.5 -5.8 
2050 -0.9 1.1 2.8 16.4 -3.5 

 11 

Table J.B-2 provides more information on the general differences between the 90th, 75th, 12 
50th, 25th, and 10th percentile lines of the Baseline and Action Alternative1A (same data 13 
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presented in Figure J.B-1).  Specifically, this table presents the average of the differences 1 
between the 90th, 75th, 50th, 25th, and 10th percentile lines of the two modeled scenarios for 2 
selected periods (2003–2015, 2016–2025, and 2026–2051). 3 

Table J.B-2.  Lake Mead End-of-December Water Elevations Average Differences Between 4 
Baseline and Action Alternative No. 1A Scenarios (Action Alternative No. 1A—Includes 5 
Additional Transfers Only) 90th, 75th, 50th, 25th, and 10th Percentile Values 6 

Average Difference in Water Surface Elevations (feet) 
Year 90th Percentile 75th Percentile 50th Percentile 25th Percentile 10th Percentile 

2003–2015 2.1 4.5 6.0 2.8 3.2 
2016–2025 0.0 -0.2 7.8 3.9 -3.0 
2026–2051 -1.0 -1.6 3.5 13.4 -6.4 

 7 

J.B.2.2 Action Alternative 1B (Extension of the 8 

Effective Period of ISG Only) 9 

Figure J.B-2 presents a comparison of the 90th, 75th, 50th, 25th, and 10th percentile lines 10 
obtained for the Baseline and the Action Alternative No. 1B scenarios.  This action 11 
alternative scenario modeled only the extension of the effective period of ISG through 2051. 12 

Figure J.B-2 13 
Lake Mead End-of-December Water Elevations— 14 

Comparison of Baseline to Action Alternative No. 1B Scenarios 15 
(Action Alternative No. 1B Includes Extension of Interim Surplus Guidelines Only) 16 

90th, 75th, 50th, 25th, and 10th Percentile Values 17 
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The median elevations are identical under the Action Alternative 1B when compared to 1 
Baseline through the original ISG period of 2003 through 2016.  Beginning in 2017, the 2 
median elevations are lower under Action Alternative 1B when compared to the Baseline 3 
through 2051, with a maximum difference of 7.4 feet in year 2045. 4 

The 90th, 75th, 50th, 25th, and 10th percentile values of the action alternative scenarios are 5 
compared to those of the Baseline in Table J.B-3.  The values presented in this table after 6 
2025 are for every five years. 7 

Table J.B-3.  Lake Mead End-of-December Water Elevations Yearly Differences Between 8 
Baseline and Action Alternative No. 1B Scenarios (Action Alternative No. 1B.—Includes 9 
Extension of Interim Surplus Guidelines Only) 90th, 75th, 50th, 25th, and 10th Percentile Values 10 

Difference in Water Surface Elevations (feet) 
Year 90th Percentile 75th Percentile 50th Percentile 25th Percentile 10th Percentile 
2003 0.0 0.0 0.0 0.0 0.0 
2004 0.0 0.0 0.0 0.0 0.0 
2005 0.0 0.0 0.0 0.0 0.0 
2006 0.0 0.0 0.0 0.0 0.0 
2007 0.0 0.0 0.0 0.0 0.0 
2008 0.0 0.0 0.0 0.0 0.0 
2009 0.0 0.0 0.0 0.0 0.0 
2010 0.0 0.0 0.0 0.0 0.0 
2011 0.0 0.0 0.0 0.0 0.0 
2012 0.0 0.0 0.0 0.0 0.0 
2013 0.0 0.0 0.0 0.0 0.0 
2014 0.0 0.0 0.0 0.0 0.0 
2015 0.0 0.0 0.0 0.0 0.0 
2016 0.0 0.0 0.0 0.0 0.0 
2017 0.0 -0.5 -1.0 0.0 0.0 
2018 0.0 -1.9 -2.0 0.0 0.0 
2019 0.2 -0.9 -4.0 0.0 0.0 
2020 -1.9 -1.9 -3.0 0.0 0.0 
2021 -2.3 -3.0 -4.2 0.0 0.0 
2022 0.0 -5.3 -2.2 0.0 0.0 
2023 0.0 -2.1 -4.5 0.0 0.0 
2024 -1.3 -1.6 -0.6 -1.6 0.0 
2025 0.3 -2.5 -3.7 -0.5 0.0 
2030 -4.0 -4.0 -4.5 -1.3 -0.5 
2035 -1.3 -1.8 -1.5 0.0 -1.5 
2040 -4.6 -3.1 -5.8 0.0 0.0 
2045 -4.5 -3.6 -7.4 -3.5 0.0 
2050 -3.1 -3.2 -5.8 -9.2 0.0 

 11 

Table J.B-4 provides more information on the general differences between the 90th, 75th, 12 
50th, 25th, and 10th percentile lines of the Baseline and Action Alternative 1B (same data 13 
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presented in Figure J.B-2).  Specifically, this table presents the average of the differences 1 
between the 90th, 75th, 50th, 25th, and 10th percentile lines of the two modeled scenarios for 2 
selected periods (2003–2015, 2016–2025, and 2026–2051). 3 

Table J.B-4.  Lake Mead End-of-December Water Elevations Average Differences Between 4 
Baseline and Action Alternative No. 1B Scenarios (Action Alternative No. 1B—Includes 5 
Extension of Interim Surplus Guidelines Only) 90th, 75th, 50th, 25th, and 10th Percentile Values 6 

Average Difference in Water Surface Elevations (feet) 
Year 90th Percentile 75th Percentile 50th Percentile 25th Percentile 10th Percentile 

2003–2015 0.0 0.0 0.0 0.0 0.0 
2016–2025 -0.5 -2.0 -2.5 -0.2 0.0 
2026–2051 -2.4 -3.3 -6.0 -3.0 -0.1 

 7 

J.B.2.3 Action Alternative 1C (Lower Lake Mead 8 

Shortage Criteria) 9 

Figure J.B-3 presents a comparison of the 90th, 75th, 50th, 25th, and 10th percentile lines 10 
obtained for the Baseline and the Action Alternative 1C scenarios.  This action alternative 11 
scenario modeled only the lower Lake Mead Shortage protection. 12 

Figure J.B-3 13 
Lake Mead End-of-December Water Elevations— 14 

Comparison of Baseline to Action Alternative No. 1C Scenarios 15 
(Action Alt. No. 1C Includes Lower Shortage Criteria Only) 16 

90th, 75th, 50th, 25th, and 10th Percentile Values 17 
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The median elevations are identical under Action Alternative 1C when compared to the 1 
Baseline through 2010.  Beginning in 2011, the median elevations are lower under Action 2 
Alternative 1C, with a maximum difference of 12.8 feet in year 2030. 3 

The 90th, 75th, 50th, 25th, and 10th percentile values of the action alternative scenarios are 4 
compared to those of the Baseline in Table J.B-5.  The values presented in this table after 5 
2025 are for every five years. 6 

Table J.B-5.  Lake Mead End-of-December Water Elevations Annual Differences Between 7 
Baseline and Action Alternative No. 1C Scenarios (Action Alternative No. 1C—Includes Lower 8 
Shortage Criteria Only) 90th, 75th, 50th, 25th, and 10th Percentile Values 9 

Difference in Water Surface Elevations (feet) 
Year 90th Percentile 75th Percentile 50th Percentile 25th Percentile 10th Percentile 
2003 0.0 0.0 0.0 0.0 0.0 
2004 0.0 0.0 0.0 0.0 0.0 
2005 0.0 0.0 0.0 0.0 0.0 
2006 0.0 0.0 0.0 0.0 0.0 
2007 0.0 0.0 0.0 0.0 -2.6 
2008 0.0 0.0 0.0 -3.2 -7.7 
2009 0.0 0.0 0.0 -3.8 -8.8 
2010 0.0 -0.5 0.0 -12.6 -6.9 
2011 0.0 0.0 -5.1 -13.7 -10.3 
2012 0.0 0.0 -0.4 -10.8 -6.1 
2013 0.0 0.0 -3.5 -13.3 -7.4 
2014 0.0 -1.1 -2.0 -10.8 -10.2 
2015 0.0 0.0 -1.4 -8.0 -7.5 
2016 0.0 0.0 0.0 -10.9 -10.3 
2017 0.0 0.0 -0.4 -9.9 -5.4 
2018 0.0 0.0 -5.8 -11.3 -11.8 
2019 0.0 0.0 -6.9 -11.3 -19.8 
2020 0.0 0.0 -4.0 -6.5 -20.4 
2021 0.0 -0.1 -7.1 -7.7 -25.7 
2022 0.0 -1.4 -10.8 -4.3 -23.2 
2023 0.0 0.0 -11.9 -9.9 -33.4 
2024 0.0 -0.4 -10.1 -6.7 -38.0 
2025 0.0 0.0 -9.5 -10.7 -36.7 
2030 0.0 -0.2 -12.8 -14.5 -40.9 
2035 0.0 -0.8 -8.8 -12.3 -40.1 
2040 0.0 -0.2 -9.3 -15.3 -48.1 
2045 0.0 -3.4 -6.4 -21.2 -47.9 
2050 0.0 -7.3 -3.6 -10.0 -43.0 

 10 

Table J.B-6 provides more information on the general differences between the 90th, 75th, 11 
50th, 25th, and 10th percentile lines of the Baseline and Action Alternative 1C (same data 12 



  Sensitivity Analysis

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Appendices to Volumes I–III and V 

 
J.B-8 

December 2004

J&S 00450.00

 

presented in Figure J.B-3).  Specifically, this table presents the average of the differences 1 
between the 90th, 75th, 50th, 25th, and 10th percentile lines of the two modeled scenarios for 2 
selected periods (2003–2015, 2016–2025, and 2026–2051). 3 

Table J.B-6.  Lake Mead End-of-December Water Elevations Average Differences Between 4 
Baseline and Action Alternative No. 1C Scenarios (Action Alternative No. 1C—Includes Lower 5 
Shortage Criteria Only) 90th, 75th, 50th, 25th, and 10th Percentile Values 6 

Average Difference in Water Surface Elevations (feet) 
Year 90th Percentile 75th Percentile 50th Percentile 25th Percentile 10th Percentile 

2003–2015 0.0 -0.1 -1.0 -5.9 -5.2 
2016–2025 0.0 -0.2 -6.7 -8.9 -22.5 
2026–2051 0.0 -2.1 -8.6 -14.1 -42.7 

 7 

J.B.2.4 Action Alternative 1D (Extended ISG Period 8 

Plus Lower Lake Mead Shortage Criteria) 9 

Figure J.B-4 presents a comparison of the 90th, 75th, 50th, 25th, and 10th percentile lines 10 
obtained for the Baseline and the Action Alternative 1D scenarios.  This action 11 
alternative scenario modeled both the extension of the effective period of ISG through 12 
2051 and the lower Lake Mead Shortage protection. 13 

Figure J.B-4 14 
Lake Mead End-of-December Water Elevations— 15 

Comparison of Baseline to Action Alternative No. 1D Scenarios 16 
(Action Alt. No. 1D Includes Extension of ISG and Lower Shortage Criteria) 17 

90th, 75th, 50th, 25th, and 10th Percentile Values 18 
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The median elevations are identical under Action Alternative 1D when compared to the 1 
Baseline through 2010.  Beginning in 2011, the median elevations are lower under Action 2 
Alternative 1D, with a maximum difference of 19.8 feet in year 2030. 3 

The 90th, 75th, 50th, 25th, and 10th percentile values of the action alternative scenario are 4 
compared to those of the Baseline in Table J.B-7.  The values presented in this table after 5 
2025 are for every five years. 6 

Table J.B-7.  Lake Mead End-of-December Water Elevations Annual Differences Between 7 
Baseline and Action Alternative No. 1D Scenarios (Action Alternative 1D—Includes Extension 8 
of Interim Surplus Guidelines and Lower Shortage Criteria) 90th, 75th, 50th, 25th, and 10th 9 
Percentile Values 10 

Difference in Water Surface Elevations (feet) 
Year 90th Percentile 75th Percentile 50th Percentile 25th Percentile 10th Percentile 
2003 0.0 0.0 0.0 0.0 0.0 
2004 0.0 0.0 0.0 0.0 0.0 
2005 0.0 0.0 0.0 0.0 0.0 
2006 0.0 0.0 0.0 0.0 0.0 
2007 0.0 0.0 0.0 0.0 -2.6 
2008 0.0 0.0 0.0 -3.2 -7.7 
2009 0.0 0.0 0.0 -3.8 -8.8 
2010 0.0 -0.5 0.0 -12.6 -6.9 
2011 0.0 0.0 -5.1 -13.7 -10.3 
2012 0.0 0.0 -0.4 -10.8 -6.1 
2013 0.0 0.0 -3.5 -13.3 -7.4 
2014 0.0 -1.1 -2.0 -10.8 -10.2 
2015 0.0 0.0 -1.4 -8.0 -7.5 
2016 0.0 0.0 0.0 -10.9 -10.3 
2017 0.0 -0.5 -2.1 -9.9 -5.4 
2018 0.0 -1.9 -7.9 -11.3 -11.8 
2019 0.2 -0.9 -7.2 -11.3 -19.8 
2020 -1.9 -1.9 -8.4 -6.5 -20.4 
2021 -2.3 -3.0 -10.7 -7.7 -25.7 
2022 0.0 -5.9 -13.1 -4.3 -23.2 
2023 0.0 -2.1 -17.3 -9.9 -33.4 
2024 -1.3 -1.6 -10.8 -8.4 -38.0 
2025 0.3 -2.5 -18.1 -12.9 -36.7 
2030 -4.0 -4.0 -19.8 -17.4 -40.9 
2035 -1.3 -2.4 -17.7 -12.3 -40.1 
2040 -4.6 -5.0 -14.8 -15.3 -48.1 
2045 -4.5 -6.9 -13.5 -20.9 -47.9 
2050 -3.1 -11.5 -16.8 -18.2 -43.0 

 11 

Table J.B-8 provides more information on the general differences between the 90th, 75th, 12 
50th, 25th, and 10th percentile lines of the Baseline and Action Alternative 1D (same data 13 
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presented in Figure J.B-4).  Specifically, this table presents the average of the differences 1 
between the 90th, 75th, 50th, 25th, and 10th percentile lines of the two modeled scenarios for 2 
selected periods (2003–2015, 2016–2025, and 2026–2051). 3 

Table J.B-8.  Lake Mead End-of-December Water Elevations Average Differences Between 4 
Baseline and Action Alternative No. 1D Scenarios (Action Alternative 1D—Includes Extension 5 
of ISG and Lower Shortage Criteria) 90th, 75th, 50th, 25th, and 10th Percentile Values 6 

Average Difference in Water Surface Elevations (feet) 
Year 90th Percentile 75th Percentile 50th Percentile 25th Percentile 10th Percentile 

2003–2015 0.0 -0.1 -1.0 -5.9 -5.2 
2016–2025 -0.5 -2.0 -9.6 -9.3 -22.5 
2026–2051 -2.8 -5.9 -16.5 -16.4 -42.9 

 7 

J.B.2.5 Action Alternative (Combined effects of 8 

Three Actions) 9 

Figure J.B-5 presents a comparison of the 90th, 75th, 50th, 25th, and 10th percentile lines for 10 
the Baseline and the Action Alternative scenarios.  This action alternative scenario 11 
modeled all three changes: future water transfers, the extension of the effective period of 12 
ISG through 2051 and the Lower Lake Mead Shortage protection.  This is the alternative 13 
analyzed in Section J.6. 14 

Figure J.B-5 15 
Lake Mead End-of-December Water Elevations— 16 

Comparison of Baseline to Action Alternative (Base Case) Scenarios 17 
(Base Case Action Alternative Includes All Three Actions) 18 

90th, 75th, 50th, 25th, and 10th Percentile Values 19 
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The median Lake Mead elevations under the Baseline and Action Alternative scenarios 1 
decline throughout the period of analysis due to increasing Upper Basin depletions.  2 
Figure J.B-5 also illustrates that the median elevations are higher under the Action 3 
Alternative when compared to the Baseline throughout the period 2003 through 2021, 4 
with a maximum difference of 15.2 feet in 2016.  Beginning in 2022, the median 5 
elevations are lower under the Action Alternative, with a maximum difference of 11.7 6 
feet in year 2030. 7 

The 90th, 75th, 50th, 25th, and 10th percentile values of the action alternative scenarios are 8 
compared to those of the Baseline in Table J.B-9.  The values presented in this table after 9 
2025 are for every five years. 10 

Table J.B-9.  Lake Mead End-of-December Water Elevations Annual Differences Between 11 
Baseline and Action Alternative Scenarios (Base Case Action Alternative—Includes All Three 12 
Actions) 90th, 75th, 50th, 25th, and 10th Percentile Values 13 

Difference in Water Surface Elevations (feet) 
Year 90th Percentile 75th Percentile 50th Percentile 25th Percentile 10th Percentile 
2003 1.0 2.0 2.1 2.0 2.2 
2004 2.4 2.6 2.4 3.0 2.4 
2005 3.4 3.1 1.8 3.6 3.5 
2006 3.5 3.2 5.1 3.8 3.7 
2007 6.8 5.1 8.4 4.5 0.8 
2008 5.7 6.0 5.6 0.2 -4.2 
2009 0.0 2.7 6.5 2.2 -6.2 
2010 -0.1 5.4 4.7 -4.5 -5.4 
2011 2.3 8.6 3.4 -7.4 -6.3 
2012 0.5 6.7 4.6 -4.9 -4.2 
2013 2.2 5.3 7.8 -13.1 -2.2 
2014 -0.2 5.4 9.8 -8.1 -8.4 
2015 -0.2 2.2 6.3 -6.8 -4.9 
2016 1.6 3.7 15.2 -7.5 -7.6 
2017 0.8 1.3 7.9 -8.9 -0.7 
2018 -0.2 -0.7 6.9 -10.7 -8.0 
2019 -0.1 1.2 4.2 -12.8 -17.0 
2020 -0.2 -0.9 5.1 -5.3 -16.7 
2021 -0.2 -1.5 0.2 -4.8 -21.3 
2022 -0.3 -3.0 -7.5 -3.9 -21.3 
2023 -0.3 -0.9 -3.9 -4.9 -27.6 
2024 -0.3 1.2 -3.5 3.2 -34.6 
2025 -0.6 -0.9 -5.7 -5.6 -34.0 
2030 -0.3 -2.1 -11.7 -6.4 -42.9 
2035 -0.3 -0.8 -10.1 -0.1 -35.6 
2040 -1.6 -1.5 -8.6 -2.3 -38.0 
2045 -1.2 -3.6 -2.3 -4.8 -45.0 
2050 -0.5 -7.3 -1.9 -2.0 -42.0 



  Sensitivity Analysis

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Appendices to Volumes I–III and V 

 
J.B-12 

December 2004

J&S 00450.00

 

Table J.B-10 provides more information on the general differences between the 90th, 75th, 1 
50th, 25th, and 10th percentile lines of the Baseline and Action Alternative (same data 2 
presented in Figure J.B-5).  Specifically, this table presents the average of the differences 3 
between the 90th, 75th, 50th, 25th, and 10th percentile lines of the two modeled scenarios for 4 
selected periods (2003–2015, 2016–2025, and 2026–2051). 5 

Table J.B-10.  Lake Mead End-of-December Water Elevations Average Differences Between 6 
Baseline and Action Alternative Scenarios (Base Case Action Alternative—Includes All Three 7 
Actions) 90th, 75th, 50th, 25th, and 10th Percentile Values 8 

Average Difference in Water Surface Elevations (feet) 
Year 90th Percentile 75th Percentile 50th Percentile 25th Percentile 10th Percentile 

2003–2015 2.1 4.5 5.3 -2.0 -2.2 
2016–2025 0.0 0.0 1.9 -6.1 -18.9 
2026–2051 -0.8 -2.6 -6.7 -1.9 -41.3 

 9 
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Attachment C 1 

Initial Reservoir Conditions 2 

The Model was initialized with the following actual data, as of midnight,  3 
December 31, 2002. 4 

Reservoir Elevation (feet) Storage (thousand acre-feet) 

Fontenelle 6,487.79 213 

Flaming Gorge 6,009.71 2,632 

Taylor Park 9,288.42 41 

Blue Mesa 7,444.59 283 

Morrow Point 7,150.72 110 

Crystal 6,742.41 14 

Navajo 6,010.55 827 

Powell 3,620.10 13,774 

Mead 1,152.13 16,718 

Mohave 642.27 1,679 

Havasu 446.21 547 

Total system storage Not Applicable 36,838 
 5 
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Attachment D 1 

Analyses of Hydrologic Impacts  2 

to the River Corridor (Reaches 3–5) 3 

As discussed in Section J.6.2, flows in the river below Davis Dam and Parker Dam were 4 
modeled for four operational scenarios representing four mean daily releases and their 5 
corresponding hourly hydrographs:  Average Annual, and Monthly for April, August, and 6 
December.  These data are referred to as “Reference.”  Another four hydrographs were 7 
analyzed with the appropriate flow reductions applied to the releases from each dam.  8 
These data are referred to as “Reduced Release.”  The Average Annual analyses for 9 
Davis Dam and Parker Dam were presented in Section J.6.2.  The results of the Monthly 10 
analyses are presented for each dam in this attachment. 11 

Tale J.D-1.  Effect of Davis Dam Release Reduction (860 kaf Reduction) on River Stage at Different River 12 
Locations, Monthly Analysis for April, Reference Mean Daily Flow of 15,845 cfs and Reduced Mean Daily 13 
Flow of 14,199 cfs 14 

Reference Flow  Reduced Release  Change 

Location 
(River Mile) 

Minimum Hourly 
Flow (cfs) 

Stage 
(feet)  

Minimum Hourly 
Flow (cfs) 

Stage 
(feet)  

Flow 
(cfs) 

Stage 
(feet) 

Mean Daily Release 15,845 NA  14,199 NA  -1,646 NA 

270.5 9,610 496.58  4,936 494.49  -4,674 -2.09 

267.2 9,610 489.48  4,936 487.15  -4,674 -2.33 

262.9 9,610 477.13  4,936 474.10  -4,674 -3.03 

255.1 9,610 468.53  4,936 465.50  -4,674 -3.02 

259.6 9,610 473.61  4,936 470.79  -4,674 -2.82 

248.9 12,465 464.09  9,331 462.42  -3,134 -1.67 

243.9 12,465 458.56  9,331 456.75  -3,134 -1.82 

240.8 12,465 456.77  9,331 455.08  -3,134 -1.69 

237.6 12,465 454.03  9,331 452.50  -3,134 -1.53 

234.7 13,146 452.71  10,040 451.37  -3,106 -1.34 

229.8 13,146 450.25  10,040 449.03  -3,106 -1.22 

225.0 13,146 448.95  10,040 448.04  -3,106 -0.92 

220.2 13,146 447.64  10,040 447.09  -3,106 -0.55 
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Figure J.D-1 1 
Comparison of Davis Dam Release and River Flow near Topock Marsh Inlet 2 

April—Reference to Reduced Flow (860 kaf Release Reduction) 3 
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Figure J.D-2 5 
Comparison of River Stage near Topock Marsh Inlet 6 

April—Reference to Reduced Flow (860 kaf Release Reduction) 7 
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Table J.D-2.  Effect of Davis Dam Release Reduction (860 kaf Reduction) on River Stage at Different 1 
River Locations, Monthly Analysis for August, Reference Mean Daily Flow of 14,422 cfs and Reduced 2 
Mean Daily Flow of 13,062 cfs 3 

Reference Flow  Reduced Release  Change 

Location 
(River Mile) 

Minimum Hourly 
Flow (cfs) 

Stage 
(feet)  

Minimum Hour 
Flow (cfs) 

Stage 
(feet)  

Flow 
(cfs) 

Stage 
(feet) 

Mean Daily Release 14,422 NA  13,062 NA  -1,360 NA 

270.5 5,033 494.54  4,881 494.46  -152 -0.08 

267.2 5,033 487.21  4,881 487.12  -152 -0.09 

262.9 5,033 474.17  4,881 474.05  -152 -0.11 

255.1 5,033 465.58  4,881 465.46  -152 -0.11 

259.6 5,033 470.85  4,881 470.75  -152 -0.10 

248.9 9,592 462.56  8,651 462.01  -941 -0.55 

243.9 9,592 456.91  8,651 456.32  -941 -0.59 

240.8 9,592 455.23  8,651 454.67  -941 -0.56 

237.6 9,592 452.64  8,651 452.14  -941 -0.50 

234.7 10,525 451.59  9,439 451.10  -1,086 -0.49 

229.8 10,525 449.22  9,439 448.80  -1,086 -0.42 

225.0 10,525 448.18  9,439 447.87  -1,086 -0.31 

220.2 10,525 447.17  9,439 446.99  -1,086 -0.18 
 4 



  Analyses of Hydrologic Impacts 
to the River Corridor (Reaches 3–5)

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Appendices to Volumes I–III and V 

 
J.D-4 

December 2004

J&S 00450.00

 

Figure J.D-3 1 
Comparison of Davis Dam Release and River Flow near Topock Marsh Inlet 2 

August—Reference to Reduced Flow (860 kaf Release Reduction) 3 

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

16,000

18,000

20,000

22,000

24,000

26,000

28,000

0 4 8 12 16 20 0 4 8 12 16 20 0 4 8 12 16 20 0 4 8 12 16 20 0 4 8 12 16 20

Time of Day (Hour)

Fl
ow

 (c
fs

)

Davis Release - Reference Davis  Release - Reduced Release
Flow Near Topock Inlet - Reference Flow Near Topock Inlet - Reduced Release

 4 

Figure J.D-4 5 
Comparison of River Stage near Topock Marsh Inlet 6 

August—Reference to Reduced Flow (860 kaf Release Reduction) 7 
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Table J.D-3.  Effect of Davis Dam Release Reduction (860 kaf Reduction) on River Stage at Different 1 
River Locations, Monthly Analysis for December, Reference Mean Daily Flow of 8,342 cfs and Reduced 2 
Mean Daily Flow of 7,752 cfs 3 

Reference Flow  Reduced Release  Change 

Location 
(River Mile) 

Minimum Hourly 
Flow (cfs) 

Stage 
(feet)  

Minimum Hourly 
Flow (cfs) 

Stage 
(feet)  

Flow 
(cfs) 

Stage 
(feet) 

Mean Daily Release 8,342 NA  7,752 NA  -590 NA 

270.5 4,787 494.41  4,775 494.40  -12 -0.01 

267.2 4,787 487.06  4,775 487.06  -12 -0.01 

262.9 4,787 473.98  4,775 473.97  -12 -0.01 

255.1 4,787 465.39  4,775 465.38  -12 -0.01 

259.6 4,787 470.69  4,775 470.68  -12 -0.01 

248.9 6,226 460.45  5,887 460.22  -339 -0.24 

243.9 6,226 454.64  5,887 454.39  -339 -0.25 

240.8 6,226 453.09  5,887 452.85  -339 -0.24 

237.6 6,226 450.75  5,887 450.54  -339 -0.21 

234.7 6,683 449.76  6,269 449.55  -414 -0.21 

229.8 6,683 447.76  6,269 447.61  -414 -0.15 

225.0 6,683 447.12  6,269 447.02  -414 -0.10 

220.2 6,683 446.56  6,269 446.50  -414 -0.06 
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Figure J.D-5 1 
Comparison of Davis Dam Release and River Flow near Topock Marsh Inlet 2 

December—Reference to Reduced Flow (860 kaf Release Reduction) 3 
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Figure J.D-6 5 
Comparison of River Stage near Topock Marsh Inlet 6 

December—Reference to Reduced Flow (860 kaf Release Reduction) 7 
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Table J.D-4.  Effect of Parker Dam Release Reduction (1.574 maf Reduction) on River Stage at Different 1 
River Locations, Monthly Analysis for April, Reference Mean Daily Flow of 14,234 cfs and Reduced Mean 2 
Daily Flow of 11,221 cfs 3 

Reference Flow  Reduced Release  Change 

Location (River Mile) Flow (cfs) Stage (feet)  Flow (cfs) Stage (feet)  Flow (cfs) Stage (feet) 

Mean Daily Release 14,234 NA  11,221 NA  -3,013 NA 

171.3 10,437 335.05  5,613 332.59  -4,824 -2.46 

167.6 10,437 328.67  5,613 326.02  -4,824 -2.65 

160.9 10,437 317.09  5,613 314.51  -4,824 -2.58 

149.5 10,437 299.89  5,613 297.30  -4,824 -2.60 

146.9 10,437 296.24  5,613 294.23  -4,824 -2.01 

135.8 10,437 283.97  5,613 283.66  -4,824 -0.31 

119.7 10,004 249.29  6,806 247.75  -3,198 -1.54 

116.5 10,004 243.28  6,806 241.25  -3,198 -2.03 

114.6 10,004 240.75  6,806 238.87  -3,198 -1.87 

109.1 10,004 232.23  6,806 230.34  -3,198 -1.90 

103.1 10,004 225.61  6,806 223.96  -3,198 -1.65 

96.7 10,004 217.27  6,806 215.35  -3,198 -1.92 

86.1 10,970 208.09  7,898 206.66  -3,072 -1.43 

80.4 10,970 202.97  7,898 201.74  -3,072 -1.23 

72.2 10,970 195.17  7,898 193.84  -3,072 -1.32 

70.3 10,970 194.13  7,898 192.80  -3,072 -1.34 

66.1 10,970 190.14  7,898 188.75  -3,072 -1.39 

56.0 11,547 184.88  8,512 183.80  -3,035 -1.08 

53.6 11,547 181.62  8,512 180.89  -3,035 -0.73 

50.8 11,547 179.81  8,512 179.68  -3,035 -0.13 
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Figure J.D-7 1 
Comparison of Parker Dam Release and River Flow near Taylor Ferry 2 

April—Reference to Reduced Flow (1.574 maf Release Reduction) 3 
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Figure J.D-8 5 
Comparison of River Stage near Taylor Ferry 6 

April—Reference to Reduced Flow (1.574 maf Release Reduction) 7 

260

261

262

263

264

265

266

267

268

269

270

0 5 10 15 20 1 6 11 16 21 2 7 12 17 22 3 8 13 18 23 4 9 14 19 0 5 10 15 20

Time of Day (Hour)

St
ag

e 
(f

ee
t)

Stage at Taylor's Ferry - Reference

Stage at Taylor's Ferry - Reduced Release

 8 



  Analyses of Hydrologic Impacts 
to the River Corridor (Reaches 3–5)

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Appendices to Volumes I–III and V 

 
J.D-9 

December 2004

J&S 00450.00

 

Table J.D-5.  Effect of Parker Dam Release Reduction (1.574 maf Reduction) on River Stage at Different 1 
River Locations, Monthly Analysis for August, Reference Mean Daily Flow of 10,818 cfs and Reduced 2 
Mean Daily Flow of 8,331 cfs 3 

Reference Flow  Reduced Release  Change 

Location (River Mile) Flow (cfs) Stage (feet)  Flow (cfs) Stage (feet)  Flow (cfs) Stage (feet) 

Mean Daily Release 10,818 NA  8,331 NA  -2,487 NA 

171.3 5,412 332.48  5,051 332.27  -361 -0.21 

167.6 5,412 325.89  5,051 325.67  -361 -0.23 

160.9 5,412 314.38  5,051 314.15  -361 -0.23 

149.5 5,412 297.16  5,051 296.91  -361 -0.25 

146.9 5,412 294.13  5,051 293.93  -361 -0.19 

135.8 5,412 283.65  5,051 283.63  -361 -0.02 

119.7 6,853 247.78  5,302 246.90  -1,551 -0.87 

116.5 6,853 241.29  5,302 240.12  -1,551 -1.16 

114.6 6,853 238.90  5,302 237.81  -1,551 -1.09 

109.1 6,853 230.37  5,302 229.29  -1,551 -1.07 

103.1 6,853 223.99  5,302 223.08  -1,551 -0.91 

96.7 6,853 215.38  5,302 214.32  -1,551 -1.06 

86.1 8,264 206.85  6,387 205.81  -1,877 -1.04 

80.4 8,264 201.90  6,387 201.04  -1,877 -0.86 

72.2 8,264 194.01  6,387 193.11  -1,877 -0.91 

70.3 8,264 192.97  6,387 192.05  -1,877 -0.92 

66.1 8,264 188.93  6,387 188.02  -1,877 -0.91 

56.0 8,930 183.96  6,619 183.02  -2,311 -0.94 

53.6 8,930 180.99  6,619 180.47  -2,311 -0.53 

50.8 8,930 179.70  6,619 179.62  -2,311 -0.08 
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Figure J.D-9 1 
Comparison of Parker Dam Release and River Flow near Taylor Ferry 2 
August—Reference to Reduced Flow (1.574 maf Release Reduction) 3 
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Figure J.D-10 5 
Comparison of River Stage near Taylor Ferry 6 

August—Reference to Reduced Flow (1.574 maf Release Reduction) 7 
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Table J.D-6.  Effect of Parker Dam Release Reduction (1.574 maf Reduction) on River Stage at Different 1 
River Locations, Monthly Analysis for December, Reference Mean Daily Flow of 4,986 cfs and Reduced 2 
Mean Daily Flow of 3,906 cfs 3 

Reference Flow  Reduced Release  Change 

Location (River Mile) Flow (cfs) Stage (feet)  Flow (cfs) Stage (feet)  Flow (cfs) Stage (feet) 

Mean Daily Release 4,986 NA  3,906 NA  -1,080 NA 

171.3 2,424 330.60  2,007 330.31  -417 -0.29 

167.6 2,424 323.87  2,007 323.56  -417 -0.31 

160.9 2,424 312.30  2,007 311.97  -417 -0.33 

149.5 2,424 294.74  2,007 294.32  -417 -0.42 

146.9 2,424 292.25  2,007 291.92  -417 -0.33 

135.8 2,424 283.50  2,007 283.49  -417 -0.02 

119.7 3,530 245.77  2,525 245.04  -1,005 -0.73 

116.5 3,530 238.59  2,525 237.59  -1,005 -1.00 

114.6 3,530 236.35  2,525 235.39  -1,005 -0.96 

109.1 3,530 227.89  2,525 227.00  -1,005 -0.90 

103.1 3,530 221.93  2,525 221.21  -1,005 -0.72 

96.7 3,530 212.96  2,525 212.10  -1,005 -0.85 

86.1 4,476 204.54  3,421 203.70  -1,055 -0.84 

80.4 4,476 200.03  3,421 199.41  -1,055 -0.63 

72.2 4,476 192.07  3,421 191.43  -1,055 -0.64 

70.3 4,476 190.98  3,421 190.32  -1,055 -0.66 

66.1 4,476 187.03  3,421 186.46  -1,055 -0.58 

56.0 4,857 182.21  3,788 181.66  -1,069 -0.55 

53.6 4,857 180.08  3,788 179.86  -1,069 -0.22 

50.8 4,857 179.57  3,788 179.54  -1,069 -0.03 
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Figure J.D-11 1 
Comparison of Parker Dam Release and River Flow near Taylor Ferry 2 

December—Reference to Reduced Flow (1.574 maf Release Reduction) 3 
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Figure J.D-12 5 
Comparison of River Stage near Taylor Ferry 6 

December—Reference to Reduced Flow (1.574 maf Release Reduction) 7 
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EVALUATION OF EFFECTS ASSOCIATED WITH UPDATED 
HYDROLOGIC INFORMATION 

1. INTRODUCTION 

Public comments received during the comment period for the Lower Colorado River 
Multi-Species Conservation Program (LCR MSCP) Draft Environmental Impact 
Statement/Environmental Impact Report (Draft EIS/EIR, June 18, 2004), Draft Biological 
Assessment (Draft BA, June 18, 2004) and Draft Habitat Conservation Plan (Draft HCP, 
June 18, 2004), as published in the Federal Register (69 FR 12202, 3/15/04)  noted that the 
modeling conducted by the U.S. Bureau of Reclamation (Reclamation) for the LCR MSCP 
relied on hydrologic data that does not reflect the recent dry conditions in the Colorado 
River Basin.  The comments suggested that because of the change in hydrologic 
conditions, the modeled results underestimate the magnitude of potential impacts to 
environmental resources within the LCR MSCP planning area.   

As a result of these public comments, the participating agencies have prepared this 
evaluation.  The purpose of this evaluation is to determine whether an analysis based on 
the updated hydrologic information would result in any significant new impacts or 
changed effects to covered species.  This evaluation specifically compares model runs 
based on the updated hydrologic information, with the model runs based on the previous 
hydrologic information and considers whether: (1) the impact analysis and the effect 
determinations provided in the Draft BA/HCP are still accurate in light of the updated 
hydrologic information; and (2) revisions need to be made in the LCR MSCP documents 
(EIS/EIR, BA, HCP) pursuant to the regulatory and statutory provisions cited in Section 3 
of this document. 

2. SUMMARY OF RESULTS 

Hydrologic modeling conducted for the Draft BA/HCP utilized hydrologic information 
based on actual December 31, 2002 elevations of Colorado River reservoirs and the best 
natural flow data available at that time.  The modeling was based on the historic record of 
natural flow in the river system over the 85-year period from 1906 through 1990.   

The analysis conducted as part of this evaluation utilized hydrologic information based 
on the actual September 30, 2004 elevations of Colorado River reservoirs (including Lake 
Mead) and updated natural flow data (including years 1991 through 1995).  This 
evaluation concludes that the inclusion of this updated hydrologic information does not 
identify any significant new impacts or change the conclusions of effect to covered species 
in the Draft BA/HCP, and no changes are required to the BA, HCP, and EIS/EIR.   

The summary findings of this evaluation include the following: 
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• Use of the December 31, 2002 Colorado River reservoir elevations (including Lake 
Mead) was appropriate at the time the modeling was prepared for the Draft 
BA/HCP in early 2003. 

• Actual Lake Mead reservoir elevations between January 1, 2003 and the date of 
this evaluation were within the range projected and analyzed in the Draft 
BA/HCP. 

• Re-computation of flows from 1971–1990 resulted in slightly greater natural inflow 
into Lake Powell (an increase of approximately 4 percent of the total natural 
inflow volume over the 20-year period). 

• The lower initial reservoir conditions result in an increased probability of shortage 
conditions under both the Baseline and Action Alternative for the first 25 years. 

• Notwithstanding the lower initial reservoir conditions and updated natural flows, 
the relative differences between Lake Mead elevations under the Baseline and 
Action Alternative1 for the Previous and New Modeling were slight, and 
determined not to be significant. 

• The lower initial reservoir conditions result in a slight reduction in the probability 
of occurrence of flows to Reach 7 under both the Baseline and Action Alternative.  
However, the relative differences between the Baseline and Action Alternative 
under the Previous and New Modeling were similar. 

• Within the 1.574 million acre-feet (maf) limit of reduced flows in the river modeled 
and covered by the LCR MSCP, this analysis identified no additional impacts 
below Hoover Dam in Reaches 3–5. 

• The evaluation based on the updated hydrologic information did not identify any 
significant new environmental impacts or change the conclusions of effect to 
covered species from the previous analyses. 

When dealing with an environmental review process that takes several years, changes in 
hydrologic conditions are inevitable, and the nature of the hydrologic model utilized by 
Reclamation is designed to reflect a variety of future possible outcomes.  For example, 
while the initial elevation for Lake Mead has changed between the Previous Modeling 
(December 31, 2002) and the New Modeling (projected December 31, 2004 conditions), 
this change was within the variability expected in the Previous Modeling, and depicted in 

                                                           
1 The use of the term “Baseline” (also referred to as “Baseline scenario” in the LCR MSCP BA and HCP)  in 
this document regarding hydrologic modeling refers to the current operations of the LCR and should not be 
confused with the definition of “baseline” as used in the ESA regulations or CEQA.  Similarly, the use of the 
phrase “Action Alternative” (also referred to as “Action Alternative scenario” in the LCR MSCP BA and HCP) 
regarding hydrologic modeling refers to the future operations of the LCR.  See Appendix J for further details 
on the modeling assumptions. 
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the Draft BA/HCP.  As a consequence of the above findings, the participating agencies 
have determined that no changes in the Draft BA/HCP assessment of effects of covered 
activities on covered species are required, and a supplemental EIS/EIR is not required. 

3. REGULATORY CONTEXT (NEPA/ESA/CEQA) 

According to Council on Environmental Quality (CEQ) regulations for implementing the 
National Environmental Policy Act (NEPA) (40 Code of Federal Regulations [C.F.R.] 
§1502.9(c)(1)), a Federal agency must prepare a supplement to a Draft EIS if: 

• The Federal agency makes substantial changes in the proposed action that are 
relevant to its environmental effects. 

• There are significant new circumstances or information relevant to the 
environmental concerns that bear on the proposed action or its impacts. 

Similarly, the California Environmental Quality Act (CEQA) (Public Resources Code 
§21000 et seq.) requires the preparation of a subsequent or supplemental EIR if:  

• Substantial changes are proposed in the project which will require revisions of the 
previous EIR. 

• Substantial changes occur with respect to the circumstances under which the 
project is undertaken; or  

• New information is available that results in one or more new significant effects or 
a previously identified effect will be substantially more severe than shown in the 
previous EIR. 

This evaluation is prepared to assist the participating agencies in their determination as to 
whether a supplement to the Draft EIS/EIR is required at this time based on the updated 
hydrologic information and effects analysis.  In addition, the Federal Endangered Species 
Act (ESA) requires use of the best available scientific and commercial data in the 
preparation of a biological assessment (16 U.S.C. §1536(a)(2)).  This evaluation will ensure 
the most accurate analysis by considering the best available and current hydrologic 
information. 

4. CONCERNS RAISED BY PUBLIC COMMENTS 

The impact analysis in the Draft BA/HCP was based, in part, on simulations of possible 
future hydrologic conditions in the Colorado River Basin, including Lake Mead elevations 
and the frequency of surplus and shortage conditions.  These simulations were based 
upon the historic records of flow in the Colorado River Basin compiled over an 85-year 
period (1906 through 1990).   

Several comment letters on the Draft EIS/EIR and Draft BA/HCP suggested that the 
environmental impact analysis and effects analysis for covered species “understate the 
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magnitude of potential effects” because they do not include more current hydrologic 
information from the past few years.  Specifically, two issues were raised: 

1) In 2003, when work on the Draft EIS/EIR and Draft BA/HCP was undertaken, the 
initial conditions (starting elevations for each reservoir) used in the modeling were 
the actual reservoir water surface elevations as of December 31, 2002 (1152 feet 
above mean sea level [msl] for Lake Mead).  Continued drought conditions within 
the Colorado River Basin have resulted in continued decline of the water surface 
elevations of the major system reservoirs since the modeling was prepared 
(projected to be 1123.9 feet msl at Lake Mead as of December 31, 2004). 

2) The period of record used as the input hydrology for the modeling was based on 
the natural flow record that was considered final data at the time of the LCR 
MSCP analysis in the Draft BA/HCP.  The natural flow data, based on the actual 
recorded data for the period between 1906 through 1990, was used for the 
analysis.  The most recent 13 years of record (1991 through 2003) were not 
included in the modeling.  This recent 13-year period includes both high and low 
flow years, including one of the driest four-year periods on record (2000 through 
2003). 

5. RELEVANCE OF THE UPDATED INFORMATION TO ANALYSIS IN 
THE DRAFT BA/HCP 

As stated above, the impact analysis in the Draft BA/HCP was based in part on computer 
model simulations of future possible hydrologic inflows and current and future Lower 
Colorado River (LCR) operations.  The future LCR system operations for two distinct 
operational scenarios (Baseline and the Action Alternative) were simulated with the 
computerized model and the results were compared to determine the relative differences 
and potential impacts that may result from the Action Alternative (which includes the 
covered activities in the LCR MSCP) as compared to the Baseline. 

The following discussion summarizes the different assumptions used in the two modeled 
scenarios.  Further detail is provided in Appendix J, Volume IV of the LCR MSCP 
documents.  The Baseline condition assumes: 1) transfers of up to 400 thousand acre-feet 
(kaf) from below to above Parker Dam by 2051 (consistent with the October 10, 2003 
Colorado River Water Delivery Agreement); 2) Interim Surplus Guidelines (ISG) remain 
in place through 2016 and then revert to “70R”2 (consistent with the January 16, 2001 ISG); 
and 3) shortages are imposed to maintain Lake Mead at or above elevation 1,083 feet 
approximately 80 percent of the time in the future, and additional shortages are imposed 
if needed to protect elevation 1000 feet all of the time.   

                                                           
2 The term “70R” refers to a particular surplus strategy that is based on avoiding spills at Lake Mead (see ISG 
Record of Decision, Section IV (1), January 16, 2001).   
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The Action Alternative assumes: 1) An additional 1.174 maf of transfers by 2051; 2) 
extension of the ISG through 2051; and 3) shortages are imposed to maintain Lake Mead 
at or above elevation 1050 feet approximately 80 percent of the time in the future, and 
additional shortages are imposed if needed to protect elevation 950 feet all of the time. 

5.1 RESERVOIR INITIAL CONDITIONS 
Simulated future Lake Mead water surface elevations were used in the analysis of 
potential impacts to covered species and their habitats in Reach 1, including 
southwestern willow flycatcher, razorback sucker, humpback chub, sticky 
buckwheat, and threecorner milkvetch.  Lake Mead water surface elevations also 
affect the frequency of occurrence and magnitude of flood control releases, which in 
turn may affect flows in Reach 7.  The evaluation of potential future conditions was 
also used to evaluate the potential frequency of shortage and surplus years on the 
Colorado River.  The computerized model and modeling assumptions use certain 
Lake Mead water surface elevations as triggers to determine the occurrence of 
shortage or surplus water supply conditions.  Surplus and shortage years result in 
greater or lesser releases from Lake Mead, with potential corresponding changes in 
flows of the downstream river reaches (Reaches 2–6). 

Simulations using the current lower reservoir water surface elevations as the initial 
conditions3 show an increase in the probability of lower Lake Mead water surface 
elevations in future years, as well as an increase in the probability of occurrence of 
shortage conditions and the associated reductions in Lake Mead releases.  These 
potential changes in future conditions were used to determine if there are any 
changes in the impacts to covered species and their habitats. 

While the model simulations provide the best available information to analyze 
potential impacts in the future, the model does not provide a prediction as to the 
elevation of Lake Mead at any point in time.  As with most reservoirs, Lake Mead is 
likely to experience a wide range of elevations over the next 50 years. 

5.2 NATURAL FLOWS 
Despite the differences in the operating assumptions for the Baseline and the Action 
Alternative, the future state of the Colorado River system is most sensitive to the 
future inflows.  Predictions of the future inflows, particularly for long-range studies, 
are highly uncertain.  Although the model does not predict future inflows, it can be 
used to analyze future conditions for a range of possible future inflow conditions. 

The possible future inflows used in the Previous Modeling were based on the 
historic record of natural flow in the river system over the 85-year period from 1906 
through 1990.  This was the most up-to-date record that was available at the time of 

                                                           
3 Initial conditions simply refer to the starting elevations of the reservoir in each of the model runs. 
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the modeling.  In May of 2004, Reclamation updated the available record of natural 
flow.  This update included an extensive review of the natural flows from 1971 
through 1990.  This review resulted in some modifications to the natural flow 
record.  In addition, the record was extended by adding an additional five years, 
1991 through 1995 (see Section 6.2). 

As a result of the updated natural flow record, projections of future reservoir 
elevations and releases from Lake Mead may change.  These potential changes in 
future conditions were used to determine if there are any changes in the previously 
identified impacts to covered species and their habitats as analyzed earlier in the 
Draft BA/HCP.   

While the model simulations provide the best available information to analyze 
potential impacts in the future, the model does not provide a prediction as to the 
volume of future releases from Lake Mead in any given year. 

6. TREATMENT OF UPDATED HYDROLOGIC INFORMATION 

For the purposes of this evaluation, future system conditions were modeled for the 
Baseline and Action Alternative using the updated reservoir initial conditions and 
updated natural flow record4.  All other modeling assumptions (assumptions common to 
both scenarios as well as assumptions specific to one scenario) were identical to those 
described in sections J.6.2 and J.6.3 of Appendix J in the June 18, 2004 version of the LCR 
MSCP Volume IV appendix document.  With the exception of the updated reservoir initial 
conditions (projected for December 31, 2004) the model period in this analysis is the same 
as in the Draft BA/HCP (i.e., through 2051). 

The new model output was evaluated and used to ascertain whether the revisions to the 
model and modeling assumptions provide different results from the previous impact 
analysis and effect determinations in the Draft BA/HCP. 

                                                           
4 Reclamation utilized recorded hydrological data compiled over the past century in the Draft BA/HCP.  
Public comments received on these documents suggested that Reclamation utilize estimates of hydrologic 
conditions that predate the flow record of the past century.  Comments also suggested that Reclamation 
predict the effect of climate change on flows in the Colorado River.  Reclamation believes that use of the actual 
data recorded over the past century provides the best basis for ongoing Colorado River management activities 
and analyses associated with those activities.  Accordingly, Reclamation has not modified this approach in 
this evaluation or in the Final BA/HCP.  If Reclamation were to use a different modeling approach in the 
analysis of the LCR MSCP, it would conflict with all of the other Colorado River management actions and 
analyses that Reclamation has taken and is currently taking.  It is important to note that by periodically 
including additional hydrologic data, Reclamation will account for changes related to runoff patterns and or 
human demand.  While these particular comments focused on potential affects of climate change on inflows 
into the Colorado River, this is just one of many variables that may affect runoff and demand within the 
Colorado River basin.  Attempting to predict global changes in climate, shifts in demographic patterns, and 
other factors affecting Colorado River hydrology are far more speculative than Reclamation’s reliance on 
actual annual hydrologic data. 
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For the purposes of discussion and comparison of the modeling results, the modeling 
conducted as part of the previous impact analysis is hereinafter referred to as the 
“Previous Modeling.”  The new model runs that were conducted specifically for this 
evaluation and that reflect the projected December 31, 2004 reservoir initial conditions 
and the updated natural flow record period between 1906–1995  is hereinafter referred to 
as the “New Modeling.” 

The revisions to the model are detailed below. 

6.1 RESERVOIR INITIAL CONDITIONS 
A comparison of the previous and updated initial reservoir conditions is presented 
in Table 1.  Use of the December 31, 2002 Lake Mead elevation was appropriate at 
the time the modeling for the Draft BA/HCP was prepared during 2003 (Previous 
Modeling), as it represented the most recent actual end of the year data. 

The updated initial reservoir starting conditions for this evaluation (New Modeling) 
are based on the actual elevations of Colorado River reservoirs as of September 30, 
2004.  Reclamation’s mid-term operations model (the 24-Month Study) was used to 
project these elevations to December 31, 2004, using projected operations for the 
remainder of the 2004 calendar year that include projected unregulated inflows into 
the Upper Basin, as well as projected inflows and demand schedules for the Lower 
Basin. 

As depicted in Table 1, the new initial reservoir conditions on Lake Mead are 
approximately 28 feet lower than the previous initial reservoir conditions.   

Table 1 
Comparison of Previous and New Modeled Initial Reservoir Conditions 

Previous Initial Reservoir 
Conditions  

(midnight, December 31, 2002) 
New Initial Reservoir Conditions 

(midnight, December 31, 2004) 

Reservoir 

Water Surface 
Elevation  
(feet msl) 

Storage 
(kaf) 

Water Surface 
Elevation  
(feet msl) 

Storage 
 (kaf) 

Fontenelle 6487.79 213 6485.47 199 
Flaming Gorge 6009.71 2,632 6012.06 2,709 
Taylor Park 9288.42 41 9307.52 66 
Blue Mesa 7444.59 283 7480.47 509 
Morrow Point 7150.72 110 7153.73 112 
Crystal 6742.41 14 6746.05 15 
Navajo 6010.55 827 6017.93 893 
Powell 3620.10 13,774 3565.19 8,724 
Mead 1152.13 16,718 1123.93 13,744 
Mohave 642.27 1,679 638.71 1,583 
Havasu 446.21 547 445.80 539 
Total system 
storage 

Not 
Applicable 

36,838 Not Applicable 29,093 

Note:  msl = above mean sea level; kaf = thousand acre-feet 
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6.2 NATURAL FLOWS 
The term “natural flow” is defined as the observed flow, corrected for upstream 
consumptive uses and the effects of upstream reservoirs.  In May 2004, Reclamation 
updated the available historic record of natural flow for all 29 inflow points 
represented in the model.  This update included an extensive review of the 1971–
1990 Upper Basin consumptive uses and reservoir regulation.5  Some errors and 
omissions were corrected and the natural flows were re-computed for that period.  
In addition, the consumptive uses and reservoir regulation records were completed 
and reviewed for the 1991–1995 period and natural flows were computed through 
1995.  In order to include the most recent and accurate information in this 
evaluation, this updated natural flow information was included in the New 
Modeling. 

Figure 1 compares the previous and updated records of natural inflow to Lake 
Powell for 1971–1995.  The re-computation over the period 1971–1990 resulted in 
somewhat higher natural flows than were previously published (an increase of 
approximately 10.9 maf or about 4 percent of the total volume for that 20-year 
period). 

These data were used as input to the Index Sequential Method (ISM) to obtain a 
range of possible future inflows (see Section J.6.6 of Appendix J).  The ISM in the 
Previous Modeling resulted in 85 separate simulations (referred to as “traces”) for 
each operating scenario that was analyzed.  The inclusion of the updated natural 
flow record period (1906–1995) now results in 90 separate simulations or traces for 
each operating scenario. 

The most recent eight years of record (1996–2003), which includes one of the driest 
four-year periods on record, were not included in the modeling for this evaluation 
because the natural flow analysis has not been completed for these years.  The 
records of consumptive use in the Upper Basin for 1996–2000 are currently only 
available in provisional form and the resulting natural flows have not been 
thoroughly peer reviewed.  Because of this, Reclamation determined that the 
provisional data should not be used for evaluation of potential environmental 
impacts.  Furthermore, consumptive uses in the Upper Basin for 2001–2003 are 
currently not available.  It should be noted that even if the most recent eight years of 
record were included, no substantial changes to the future conditions would be 
expected, since the eight years includes years of above-average flow, as well as 
below-average flow.  The historic record used by Reclamation in its hydrologic 
modeling includes periods of low flow on the Colorado River that are similar to the 

                                                           
5 This extensive review was conducted by Reclamation’s Upper and Lower Colorado Region modeling staff, 
the Work Group of the Colorado River Salinity Control Forum, and water resources staff from each of the 
seven Colorado River Basin states, as well as by peer review of articles submitted for publication to 
appropriate refereed technical journals. 
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current drought.6 Moreover, if additional low-flow years were added to the data 
used for the hydrologic modeling, the lowest expected elevation of Lake Mead 
would not change, because Reclamation’s modeling assumptions for management of 
Lake Mead is designed to prevent Lake Mead from declining below 950 feet msl.7 
The records being provided and used comprise the most current and best available 
information at the time of this evaluation.8 

Figure 1 
Previous and Updated Natural Flow Record 
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6.3 DATA INTERPRETATION PROCEDURES 
As previously stated, the model generates 85 traces for the Previous Modeling or 90 
traces for the New Modeling using the ISM.  For a given point in time (e.g., year 

                                                           
6   For example, the following periods of low flow are included in the historic record: 1931-1935 (5 year 
average: 11.4 maf); 1953-1956 (4 year average: 10.2 maf); 1959-1964 (6 year average: 11.4 maf); 1988-1992 (5 
year average: 10.9 maf).  Current estimates of the most recent five years of data, 2000-2004 show that the 5 
year average is 9.9 maf.   
7  For a full discussion of the modeling assumptions regarding Lake Mead elevation management strategies, 
see Appendix J, Section 6.1. 

8 Reclamation continuously reviews its processes for determining the consumptive uses throughout the Upper 
Basin (in cooperation with the Upper Basin States) and is committed to identifying improvements that when 
implemented, should allow for the collection, analysis, and publication of Upper Basin consumptive uses and 
natural flows on a more frequent basis. 
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2010) and for each variable (e.g., Lake Mead elevation), there are 85 or 90 possible 
outcomes for that variable.  Various statistical and numerical techniques can be 
applied to those outcomes and used for the subsequent hydrologic and resource 
impact analyses. 

For example, Figure 2 shows three of the 85 traces for Lake Mead elevation under 
the Baseline for the Previous Modeling (traces 20, 47, and 77).  Recall that each trace 
represents the projection for a particular future inflow scenario and a comparison of 
the traces illustrates the variability in future Lake Mead elevations.  However, none 
of the traces is a prediction of future Lake Mead elevations.  The highs and lows 
shown in the three traces would likely be temporary conditions and the reservoir 
level would be expected to fluctuate within the ranges shown.  Neither the timing of 
water level variations between the highs and lows, nor the length of time the water 
level would remain high or low can be predicted. 

Figure 2 
Lake Mead End-of-December Water Elevations under Baseline (Previous Modeling)— 

90th, 75th, 50th, 25th, and 10th Percentile Values and Representative Traces 

 

A common analysis technique simply ranks the possible outcomes at each time (in 
this example, the end-of-December Lake Mead elevations for each year) and uses the 
ranked outcomes to compute other statistics of interest.  For example, if end-of-
December Lake Mead elevations are ranked for each year, the median outcome for a 
given year is the elevation for which half of the values are below and half are above.  
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This outcome is therefore referred to as the “median value” or the “50th percentile 
value.”  Similarly, the elevation for which 25 percent of the values are less than or 
equal to in a given year, is denoted as the 25th percentile value.  Several 
presentations of the ranked data are then possible.  A graph (or table) may be 
produced that compares the 75th percentile, 50th percentile, and 25th percentile 
outcomes from both the Previous and New Modeling.  In addition to the three traces 
noted above, the 10th, 25th, 50th, 75th, and 90th percentile lines derived from all 85 
traces are also shown on Figure 2. 

Again, it must be noted that a specific percentile line is not the result of any one 
future hydrologic inflow scenario, nor is it a prediction of future reservoir 
elevations.  A simple interpretation of the 25th percentile shown in Figure 2 is that in 
a given year (e.g., 2010), Lake Mead elevations are likely to be above the 25th 
percentile value (approximately 1095 feet) with a 75 percent probability.  This 
interpretation is based on the assumption that the flow sequences seen in the 
historical record will be repeated in the future, as assumed by the ISM. 

7. ANALYSIS OF UPDATED HYDROLOGIC INFORMATION ON 
BIOLOGICAL RESOURCES 

The potential effects of the updated information on future LCR reservoir and river 
operations conditions were evaluated.  This evaluation is consistent with those previously 
conducted and is intended to provide an indication as to whether the updated hydrologic 
information has an effect on the previous impact analysis in the Draft BA/HCP.  In 
particular, this evaluation was conducted to determine: 

• effect on Lake Mead water surface elevations, 

• effect on the river corridor (Reaches 3–5), and 

• effect on flows to Reach 7. 

For each of these three topic areas, this section presents: 1) a summary of the results from 
the previous hydrologic modeling, 2) a summary of the results from the new hydrologic 
modeling, 3) a comparison of the new to previous hydrologic modeling results, and 4) an 
analysis of the effect of the new hydrologic modeling on biological resources. 

The biological resources analysis in this section describes potential effects to habitats 
utilized by those covered species that are potentially affected by the updated hydrologic 
information.  The habitat types (i.e., riparian, marsh, etc.,) considered are consistent with 
the analysis in the Draft BA/HCP. 

In evaluating the effect of the updated hydrologic information, this evaluation focuses on 
the difference between the Baseline and Action Alternative for the Previous Modeling as 
compared to the New Modeling.  However, the evaluation also considers the context in 
which these differences occur.  For example, consider a comparison of the differences 
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between the median Lake Mead water surface elevations under the Action Alternative 
and Baseline for a particular year.  Assume that under the Previous Modeling, the 
analysis indicated that the median water surface elevation under the Action Alternative 
was 10 feet lower than under the Baseline.  Further assume that the new analysis 
indicated that the water surface elevation under the Action Alternative would be 15 feet 
lower than under the Baseline for that particular year.  This evaluation considers not only 
the incremental 5-foot difference in the median Lake Mead elevation, but also whether 
that difference may have additional impacts because it occurs at a lower elevation in the 
reservoir. 

7.1 EFFECT ON LAKE MEAD WATER SURFACE ELEVATIONS  
As discussed in Appendix J, the covered activities would have no effect on the 
operation of Lake Mohave, Lake Havasu, or Imperial Dam.  Therefore, the only 
reservoir system conditions that were previously analyzed are the Lake Mead water 
levels.  The previous analysis of potential effects of the LCR MSCP on Lake Mead 
water levels was summarized in Appendix J, Section J.6. 

The previous analysis provided a comparison of the results of the future Lake Mead 
water level simulations for the Baseline and the Action Alternative.  A similar 
analysis was conducted based on the New Modeling. 

For comparison purposes, lake levels are presented on an annual basis using water 
levels at the end of December for each year. 

7.1.1 Results from Previous Hydrologic Modeling 
Figure 3 presents a comparison of the 75th, 50th, and 25th percentile lines 
obtained for the Baseline to those obtained for the Action Alternative under 
the Previous Modeling.  These lines represent the respective 75th, 50th,  and 25th 
percentile values of the 85 traces (simulations) for each respective year.  

As illustrated in Figure 3, median Lake Mead elevations under the Baseline 
and Action Alternative decline throughout the period of analysis.  This is due 
to the effect of increasing Upper Basin depletions, which decreases the 
probability of equalization releases from Lake Powell over time.  Figure 3 also 
illustrates that up to 2020, median elevations are higher under the Action 
Alternative when compared to the Baseline (an average of approximately 
5.3 feet higher over the period 2003–2020).  As noted in Appendix L, Volume 
IV of the LCR MSCP documents, this result can be attributed to the 
implementation of water transfers under the Action Alternative that reduce the 
call for surplus water from Lake Mead, resulting in somewhat higher Lake 
Mead levels.  After 2020, at the median level, the positive effect due to the 
transfers is outweighed by the effects of extending the ISG to 2051 and 
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lowering the shortage strategy (an average difference of approximately –6.7 
feet over the period 2021–2050). 

7.1.2 Results from New Hydrologic Modeling 
Figure 4 presents a comparison of the 75th, 50th, and 25th percentile lines 
obtained for the Baseline to those obtained for the Action Alternative under 
the New Modeling.  These lines represent the respective 75th, 50th,and 25th 
percentile values of the 90 traces (simulations) for each respective year. 

As illustrated in Figure 4, the 75th, 50th, and 25th percentile lines for both the 
Baseline and Action Alternative begin at a lower elevation than that shown in  

Figure 3 
Previous Modeling 

Lake Mead End-of-December Water Elevations 
Comparison of Baseline to Action Alternative  

for 75th, 50th, and 25th Percentile Values 
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Figure 3 (Previous Modeling), which is due to the lower Lake Mead initial 
reservoir conditions.  Recall that for the Previous Modeling, the initial 
reservoir water surface elevation was 1152.13 feet above mean sea level (msl) 
(December 31, 2002) and for the New Modeling, the initial water surface 
elevation was 1123.93 feet msl (December 31, 2004), a difference of about 28 
feet. 

Figure 4 shows that the median Lake Mead elevations under the modeled 
Baseline and Action Alternative decline through year 2010, then increase 
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through year 2027, and remain generally level thereafter.  The decline in 
median Lake Mead elevations resulting from increasing Upper Basin 
depletions (shown in Figure 3 for the 50th percentile) does not occur under the 
New Modeling.  This is because the probability of equalization in the near term 
is less due to the lower starting elevations at both Lake Powell and Lake Mead.  
Therefore, the effect of increasing Upper Basin depletions is negligible in the 
near term.  The median Lake Mead elevations under the Action Alternative are 
generally lower than under the Baseline until about 2044, whereas thereafter, 
they are approximately the same.  Through year 2010, the median Lake Mead 
elevations under the Action Alternative are, on average, approximately 4 feet 
lower than those under the Baseline.  Between years 2010 and 2040, the median 
Lake Mead elevations under the Action Alternative are an average of 
approximately 10 feet lower than those under the Baseline. 

 

Figure 4 
New Modeling 
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7.1.3 Comparison of Previous and New Hydrologic Modeling   
This section provides a comparison of New and Previous Modeling results. 

Figure 5 provides a graphical comparison of the 75th, 50th, and 25th percentile 
lines obtained for the Baseline and Action Alternative under the New and 
Previous Modeling.  A similar comparison in tabular format is provided in 
Table 2. 

As previously noted, the median Lake Mead elevations for both the Baseline 
and Action Alternative under the New Modeling begin at a lower elevation 
than those under the Previous Modeling due to the lower initial reservoir 
conditions9. 

In Table 3, the relative differences due to the updated information are 
compared.  Columns 2–4 and Columns 5–7 of Table 3 compare the differences 
between the 75th, 50th, and 25th percentile values obtained under the Baseline 
and Action Alternative under the Previous and New Modeling, respectively.  
In Columns 8–10 of this same table, the relative differences between the New 
and Previous Modeling results are compared. 

As shown in Table 3, differences between the Baseline and Action Alternative 
median Lake Mead water surface elevations under the New Modeling are 
somewhat greater than those under the Previous Modeling.  These differences 
are greater between years 2006 and 2024.  During this period, the maximum 
difference is 29 feet and the average is approximately 11 feet.  Contributing to 
these differences is the fact that under the Previous Modeling, the Action 
Alternative provided higher median Lake Mead water surface elevations than 
under the Baseline (see Figure 3 for the 50th percentile).  As noted above and 
described in Appendix L, this result is due to the reduced need for surplus 
water attributed to the implementation of water transfers.  Under the New 
Modeling, this effect is negated as a result of the lower initial reservoir 
conditions (i.e., the Lower Basin is not in surplus as often in the years up to 
2024). 

 

 

 

                                                           
9 Notwithstanding the lower initial conditions reflected in the New Modeling, actual Lake Mead elevations 
between January 1, 2003 and the date of this analysis were within the range projected in the Draft BA/HCP 
based on Previous Modeling. 
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Figure 5 
Comparison of New to Previous Modeling Results 

Lake Mead End-of-December Water Elevations 
for 75th, 50th,and 25th Percentile Values 
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Table 2 
Comparison of Lake Mead End-of-December Water Elevations (feet msl) 

Under Previous and New Modeling for 75th, 50th, and 25th Percentiles Values 
 Previous Modeling  New Modeling 
 

Baseline Action Alternative 
 

Baseline 
Action 

Alternative  
[1]  [2] [3] [4] [5] [6] [7]  [8] [9] [10] [11] [12] [13] 

Year 
 25th 

Percentile 
50th 

Percentile 
75th 

Percentile 
25th 

Percentile 
50th 

Percentile 
75th 

Percentile 
 25th 

Percentile 
50th 

Percentile 
75th 

Percentile 
25th 

Percentile 
50th 

Percentile 
75th 

Percentile 
2003  1,140  1,142  1,147  1,142  1,144  1,149               
2004  1,129  1,135  1,152  1,132  1,137  1,155               
2005  1,119  1,135  1,158  1,123  1,137  1,161   1,115  1,117  1,121  1,115  1,117  1,121  
2006  1,112  1,134  1,165  1,116  1,139  1,168   1,101  1,108  1,114  1,100  1,108  1,115  
2007  1,104  1,128  1,172  1,108  1,136  1,177   1,090  1,099  1,123  1,087  1,098  1,123  
2008  1,100  1,132  1,178  1,100  1,138  1,184   1,081  1,095  1,135  1,073  1,088  1,136  
2009  1,096  1,133  1,185  1,099  1,140  1,188   1,073  1,093  1,149  1,064  1,083  1,148  
2010  1,093  1,135  1,185  1,088  1,139  1,190   1,067  1,086  1,159  1,058  1,079  1,157  
2011  1,089  1,133  1,181  1,081  1,136  1,189   1,059  1,090  1,166  1,050  1,081  1,167  
2012  1,088  1,131  1,184  1,083  1,135  1,191   1,056  1,090  1,173  1,045  1,081  1,176  
2013  1,089  1,125  1,186  1,076  1,132  1,191   1,054  1,096  1,173  1,044  1,078  1,177  
2014  1,084  1,115  1,186  1,076  1,125  1,191   1,049  1,094  1,178  1,042  1,085  1,183  
2015  1,076  1,119  1,190  1,069  1,125  1,192   1,040  1,097  1,180  1,031  1,079  1,181  
2016  1,077  1,115  1,190  1,070  1,130  1,193   1,035  1,090  1,181  1,028  1,076  1,184  
2017  1,076  1,120  1,191  1,067  1,128  1,193   1,033  1,097  1,185  1,021  1,082  1,187  
2018  1,070  1,116  1,194  1,059  1,123  1,193   1,027  1,102  1,189  1,017  1,091  1,188  
2019  1,067  1,115  1,190  1,054  1,120  1,191   1,020  1,105  1,191  1,009  1,094  1,191  
2020  1,062  1,114  1,193  1,057  1,119  1,193   1,018  1,104  1,193  1,009  1,089  1,193  
2021  1,058  1,117  1,193  1,053  1,117  1,192   1,019  1,096  1,191  1,003  1,088  1,191  
2022  1,053  1,113  1,196  1,049  1,105  1,193   1,018  1,110  1,193  995  1,089  1,192  
2023  1,051  1,113  1,194  1,046  1,109  1,193   1,018  1,108  1,193  989  1,091  1,192  
2024  1,054  1,113  1,192  1,058  1,109  1,193   1,019  1,105  1,194  991  1,089  1,193  
2025  1,062  1,115  1,193  1,056  1,109  1,192   1,019  1,103  1,194  989  1,094  1,193  
2026  1,057  1,115  1,193  1,048  1,108  1,192   1,032  1,105  1,191  1,021  1,098  1,193  
2027  1,056  1,115  1,194  1,057  1,110  1,193   1,036  1,112  1,193  1,025  1,104  1,193  
2028  1,057  1,118  1,194  1,058  1,110  1,193   1,035  1,112  1,193  1,021  1,104  1,192  
2029  1,051  1,121  1,194  1,054  1,110  1,192   1,039  1,116  1,194  1,017  1,103  1,192  
2030  1,050  1,118  1,194  1,043  1,107  1,192   1,038  1,116  1,193  1,017  1,104  1,191  
2031  1,044  1,116  1,193  1,040  1,110  1,192   1,032  1,114  1,193  1,010  1,103  1,191  
2032  1,035  1,115  1,193  1,037  1,110  1,192   1,028  1,112  1,193  1,006  1,104  1,191  
2033  1,034  1,114  1,191  1,034  1,104  1,192   1,027  1,113  1,193  1,009  1,104  1,191  
2034  1,028  1,112  1,191  1,028  1,104  1,191   1,018  1,110  1,193  1,004  1,103  1,192  
2035  1,018  1,114  1,191  1,018  1,104  1,190   1,017  1,108  1,192  1,002  1,102  1,191  
2036  1,033  1,115  1,192  1,035  1,104  1,190   1,017  1,109  1,192  999  1,102  1,191  
2037  1,035  1,113  1,191  1,037  1,103  1,190   1,014  1,110  1,192  995  1,104  1,189  
2038  1,047  1,112  1,193  1,043  1,103  1,190   1,014  1,113  1,191  1,000  1,103  1,186  
2039  1,050  1,111  1,191  1,045  1,101  1,189   1,017  1,111  1,191  1,004  1,102  1,184  
2040  1,045  1,112  1,191  1,043  1,103  1,190   1,018  1,111  1,190  1,023  1,102  1,186  
2041  1,038  1,109  1,190  1,041  1,101  1,188   1,018  1,109  1,190  1,027  1,103  1,185  
2042  1,049  1,110  1,187  1,045  1,104  1,188   1,017  1,108  1,189  1,026  1,103  1,184  
2043  1,052  1,106  1,188  1,047  1,102  1,186   1,017  1,106  1,189  1,022  1,102  1,185  
2044  1,054  1,105  1,187  1,048  1,102  1,185   1,022  1,103  1,190  1,033  1,102  1,184  
2045  1,052  1,103  1,187  1,048  1,101  1,183   1,033  1,104  1,188  1,042  1,101  1,182  
2046  1,049  1,105  1,187  1,047  1,100  1,182   1,047  1,101  1,187  1,042  1,100  1,179  
2047  1,046  1,104  1,186  1,045  1,098  1,181   1,047  1,104  1,185  1,040  1,101  1,180  
2048  1,044  1,104  1,185  1,038  1,101  1,180   1,040  1,104  1,185  1,038  1,102  1,179  
2049  1,040  1,104  1,185  1,037  1,101  1,178   1,039  1,104  1,185  1,035  1,103  1,176  
2050  1,037  1,104  1,185  1,036  1,102  1,177   1,039  1,104  1,183  1,036  1,101  1,176  
2051  1,032  1,104  1,186  1,033  1,102  1,175   1,035  1,104  1,184  1,035  1,101  1,174  

Note:  msl = above mean sea level 
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Table 3 
Comparison of Differences Between Previous and New Modeling Results 

Lake Mead End-of-December Water Elevations10 (feet msl) 
75th, 50th, and 25th Percentiles Values 

 

 Previous Modeling 
Differences11 Between  

Baseline and Action Alternative 

 New Modeling 
Differences5 Between 

Baseline and Action Alternative 

 
Differences5 Between 

New to Previous Modeling 
[1]  [2] [3] [4]  [5] [6] [7]  [8] [9] [10] 

Year 
 25th 

Percentile 
50th 

Percentile 
75th 

Percentile 
 25th 

Percentile 
50th 

Percentile 
75th 

Percentile 
 25th 

Percentile 
50th 

Percentile 75th Percentile 
2003  2  2  2                
2004  3  2  3                
2005  4  2  3   (0) 0  (0)  (4) (2) (3) 
2006  4  5  3   (0) (0) 1   (4) (5) (3) 
2007  5  8  5   (3) (1) (0)  (8) (9) (5) 
2008  0  6  6   (8) (7) 1   (8) (12) (5) 
2009  2  7  3   (8) (10) (1)  (11) (16) (3) 
2010  (5) 5  5   (9) (7) (1)  (4) (12) (6) 
2011  (7) 3  9   (9) (9) 1   (1) (13) (8) 
2012  (5) 5  7   (11) (9) 3   (7) (13) (3) 
2013  (13) 8  5   (10) (18) 4   3  (26) (1) 
2014  (8) 10  5   (7) (9) 5   2  (19) (0) 
2015  (7) 6  2   (9) (18) 1   (2) (24) (1) 
2016  (8) 15  4   (7) (14) 3   1  (29) (1) 
2017  (9) 8  1   (12) (15) 2   (3) (22) 1  
2018  (11) 7  (1)  (10) (11) (1)  1  (18) (0) 
2019  (13) 4  1   (11) (11) (0)  1  (15) (1) 
2020  (5) 5  (1)  (8) (15) (1)  (3) (20) 0  
2021  (5) 0  (1)  (17) (8) 0   (12) (9) 2  
2022  (4) (8) (3)  (23) (21) (1)  (20) (14) 2  
2023  (5) (4) (1)  (29) (17) (1)  (24) (13) (0) 
2024  3  (4) 1   (28) (16) (1)  (32) (12) (2) 
2025  (6) (6) (1)  (30) (9) (1)  (25) (3) (0) 
2026  (10) (7) (1)  (11) (7) 1   (1) (0) 2  
2027  1  (6) (1)  (12) (9) (0)  (13) (3) 1  
2028  2  (8) (1)  (14) (8) (1)  (16) (1) 0  
2029  3  (11) (2)  (22) (12) (2)  (26) (1) (0) 
2030  (6) (12) (2)  (20) (12) (2)  (14) (0) 0  
2031  (4) (6) (1)  (21) (11) (2)  (18) (5) (1) 
2032  2  (6) (1)  (22) (8) (2)  (23) (2) (1) 
2033  1  (9) 0   (17) (9) (2)  (18) (0) (2) 
2034  0  (9) (0)  (14) (7) (1)  (14) 2  (1) 
2035  (0) (10) (1)  (15) (5) (1)  (15) 5  (0) 
2036  2  (11) (2)  (18) (6) (1)  (20) 5  0  
2037  2  (10) (1)  (19) (7) (3)  (22) 3  (2) 
2038  (4) (10) (2)  (14) (10) (5)  (10) 0  (3) 
2039  (5) (9) (2)  (13) (8) (6)  (8) 1  (5) 
2040  (2) (9) (2)  5  (9) (4)  7  (0) (2) 
2041  3  (8) (2)  9  (7) (6)  6  1  (4) 
2042  (5) (5) 0   8  (5) (5)  13  (0) (5) 
2043  (5) (4) (3)  6  (4) (4)  11  0  (2) 
2044  (6) (3) (3)  10  (1) (6)  16  2  (3) 
2045  (5) (2) (4)  9  (4) (6)  13  (1) (3) 
2046  (2) (5) (6)  (4) (1) (8)  (3) 4  (2) 
2047  (2) (6) (5)  (7) (3) (5)  (5) 3  (0) 
2048  (5) (4) (4)  (2) (2) (6)  4  1  (2) 

                                                           
10 Although the modeling results are at a high precision, differences presented in this table reflect rounding to 
the nearest integer value. 
11 The differences between the Baseline and Action Alternative were calculated by subtracting Baseline Value 
from the Action Alternative Value and the differences between the New and Previous Modeling conditions 
were calculated by subtracting the Previous Modeling Value from the New Modeling Value. 
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2049  (2) (3) (7)  (4) (1) (9)  (1) 2  (2) 
2050  (2) (2) (7)  (3) (3) (7)  (1) (1) 0  
2051  1  (2) (11)  (0) (3) (10)  (1) (2) 1  

Note:  msl = above mean sea level 

7.1.4 Analysis of Effect on Biological Resources  

7.1.4.1 Riparian Vegetation 
The operation of Lake Mead is analogous to a natural ecosystem with 
cycles of riparian vegetation growth and loss, particularly in the delta 
areas of the Virgin River, Muddy River, and Colorado River as it exits 
the Grand Canyon.  However, these cycles that include scouring of 
vegetation may occur with different frequency than on a natural stream 
system.12 

The Lake Mead delta areas have a great potential for use by a large and 
diverse number of avian species, but are limited in their importance 
due to their ephemeral nature.  This ephemeral riparian vegetation that 
establishes in these delta areas can provide habitat for many bird 
species, including covered species, such as the southwestern willow 
flycatcher, yellow warbler, summer tanager, and Bell’s vireo, and is 
used for breeding, migration stopover, and as wintering habitat.  As 
riparian vegetation develops as habitat for these species, their 
abundance and productivity rises substantially.  Conversely, as 
vegetation dries out when reservoir elevations decline, or is inundated 
when elevations rise, species abundance and productivity decrease 
(Braden, et al. unpublished data 2002).  This ephemeral habitat, thus, 
has a high productivity value and is beneficial to riparian-associated 
species when it is present. 

Habitat in the delta areas may consist of (1) predominantly native 
willow, (2) predominantly exotic saltcedar (tamarisk sp.) or (3) mixed 
native willow/exotic saltcedar.  The Colorado River delta has 
previously produced a vegetation community largely composed of 
native willow with relatively little saltcedar (McKernan 1997).  A major 
factor governing the types of riparian vegetation that could establish is 
the timing of when sediments suitable for establishment of riparian 

                                                           
12 As more fully described in Chapter 2 of the Draft BA, Lake Mead elevations are driven by downstream 
water use needs and Glen Canyon Dam releases, except when the Lake Mead Water Control Manual for Flood 
Control dictates operations.  Glen Canyon releases are primarily a function of operation for delivery of water 
from Lake Powell in accordance with the Colorado River Compact, and Hoover Dam releases are primarily a 
function of non-discretionary water deliveries from Lake Mead to the lower Division States and Mexico.  Thus 
Reclamation has very limited discretion over the management of reservoir levels in Lake Mead, and lake 
levels may fluctuate greatly (see discussion of Reclamation’s discretion found in Chapter 2 of the Draft BA). 
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vegetation are exposed.  Willow-dominated communities have become 
established in the deltas of Lake Mead only when declining reservoir 
elevations have coincided with the timing of willow seed dispersal.  
During periods when reservoir elevations have declined before or after 
the willow seed dispersal period, saltcedar-dominated riparian 
communities have become established (see Appendix M, Section 
M.5.3).  Cottonwoods and willows that do become established when 
reservoir elevations decline could be lost if reservoir elevations 
continue to decline and groundwater elevations drop below their root 
depths.  Conversely, riparian vegetation that becomes established on 
exposed sediments would be inundated and lost during wetter periods 
when Lake Mead reservoir elevations rise. 

For example, while from 1990–1996 Lake Mead reservoir levels 
remained within a relatively narrow 1170–1200-foot range, creating 
dense stands of willow habitat (approximately 1000 acres) (McKernan 
and Braden 1998), the levels from 2000–2004 dropped nearly three 
times as much (from 1214–1125 feet), creating a delta that does not 
today support the same dense habitat and has created an environment 
in which the willows and even saltcedar are rapidly dying (USBR 
unpublished data 2004).  This would suggest that a sustained lake level 
would create the best-suited habitat for the LCR MSCP covered bird 
species, and that extreme rises or falls in reservoir elevations would not 
support covered species habitat in the Lake Mead delta areas.  As lake 
levels continue to drop, new delta habitat may form lower in the lake.  
This would be limited by soil conditions in submerged portions of the 
Lake Mead shoreline because most of the shoreline does not have the 
soil types necessary for the establishment of riparian vegetation.  The 
extent of riparian vegetation that could establish as reservoir elevations 
decline, however, cannot be predicted. 

The Previous Modeling for Lake Mead, including the Baseline and the 
Action Alternative, show the median elevations of the lake declining 
over the modeled period due to increasing Upper Basin depletions (see 
Figure 3).  The probability of water levels historically used for 
vegetation establishment and survival therefore decreases over the 
term of the LCR MSCP.  It is not clear whether similar areas of 
vegetation will establish and survive at lower levels.  It may be that 
covered species habitats over time become more limited in the delta 
areas as the probability for lower lake levels increases.  Under the 50th 
percentile (Figure 5), because of the lower Lake Mead initial conditions, 
the New Modeling indicates an increased probability of lower lake 
elevations until year 2024 (as compared to the Previous Modeling) and 
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thereafter the probabilities are approximately the same.  This would 
indicate that, during the first 25 years, the probabilities for covered 
species habitat establishment may be slightly more limited in those 
years.  At the 25th percentile there is a greater reduction in reservoir 
elevation between the Baseline and Action Alternative under the New 
Modeling as compared to the Previous Modeling.  In addition, this 
relative reduction in elevation under the New Modeling could extend 
to 2045 compared to 2020 under the Previous Modeling.  At the 75th 
percentile, differences between the New and Previous Modeling are 
evident only during the first 10 years of the modeled period.  Overall, 
the habitat quantity and quality would not be significantly different 
over the 50-year period. 

Results of the New Modeling indicate that the impacts of implementing 
the covered activities on covered species that use riparian vegetation in 
the delta areas of Lake Mead would not be measurably different from 
those described in the Draft BA/HCP under the Previous Modeling.  
This is because the impact mechanisms associated with the creation 
and loss of riparian vegetation are the same under the New and 
Previous Modeling, the only difference being that riparian vegetation 
could be established at lower elevations under the New Modeling.  The 
extent of exposed soils suitable for establishment of riparian vegetation 
could be slightly less, however, at lower elevations. 

7.1.4.2 Marsh Vegetation 
Ephemeral marsh vegetation can periodically establish at inflow points 
of Lake Mead (e.g., Lake Mead delta, Virgin River delta, Muddy River 
delta, Las Vegas Wash),  when Lake Mead water surface elevations are 
below full pool elevation.  This ephemeral marsh vegetation can 
provide nesting and dispersal habitat for marsh-associated wildlife, 
including the Yuma clapper rail and western least bittern covered 
under the LCR MSCP.  Habitat that does become established when 
reservoir elevations decline could be lost if reservoir elevations 
continue to decline and groundwater elevations drop below the rooting 
depths of emergent vegetation.  Marsh vegetation that does become 
established on exposed sediments would be inundated and lost during 
wetter periods, when Lake Mead reservoir elevations rise.  The extent 
of habitat and attendant species benefits that could be periodically 
created and subsequently lost as a result of changes in reservoir 
elevations over the term of the modeling cannot, however, be predicted 
based on the available information. 
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As described in Section 7.1.4.1, for riparian vegetation, it is likely that a 
sustained lake level would create the best-suited habitat for marsh-
associated LCR MSCP covered bird species, and that rises or falls in 
reservoir elevations would not support covered species habitat in the 
Lake Mead delta areas.  Because the rooting depth of emergent 
vegetation is shallow relative to riparian trees, however, marsh 
vegetation could be affected by less extreme reductions in reservoir 
elevations than would be required to desiccate woody riparian 
vegetation.  When lake levels drop, new marsh vegetation may form 
lower in the lake.  This would be limited because most of the shoreline 
does not have the soil necessary for the establishment of marsh 
vegetation.  The extent of marsh vegetation that could establish as 
reservoir elevations decline, however, cannot be predicted.  Under the 
50th percentile (Figure 5), because of the lower Lake Mead initial 
conditions, the New Modeling indicates an increased probability of 
lower lake elevations until year 2024 (as compared to the Previous 
Modeling) and thereafter the probabilities are approximately the same.  
This would indicate that during the first 25 years, the probabilities for 
the establishment of marsh vegetation that provides covered species 
habitat may be slightly more limited.  At the 25th percentile there is a 
greater reduction in reservoir elevation between the Baseline and 
Action Alternative under the New Modeling as compared to the 
Previous Modeling.  In addition, this relative reduction in elevation 
under the New Modeling could extend to 2045 compared to 2020 under 
the Previous Modeling.  At the 75th percentile, differences between the 
New and Previous Modeling are evident only during the first 10 years 
of the modeled period.  Overall, the extent and value of marsh 
vegetation that could provide covered species habitat under the New 
Modeling would not be significantly different than under the Previous 
Modeling. 

Results of the New Modeling indicate that the impacts of implementing 
the covered activities on covered species that use marsh vegetation 
would not be measurably different from that described in the Draft 
BA/HCP under the Previous Modeling.  This is because the impact 
mechanisms associated with the creation and loss of marsh vegetation 
are the same under the New and Previous Modeling, the only 
difference being that marsh vegetation could be established at lower 
elevations under the New Modeling.  The extent of exposed soils 
suitable for establishment of marsh vegetation could be slightly less, 
however, at lower elevations. 
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7.1.4.3 Razorback Sucker Spawning Habitat 
The analysis based on the Previous Modeling concluded the razorback 
sucker and associated critical habitat in Lake Mead may be affected by 
the proposed Action Alternative.  The analysis contained in this 
evaluation does not modify this conclusion.  However, the change in 
the potential degree of effect between results of the Previous Modeling 
and the New Modeling cannot be quantified. 

As stated in the Draft BA, implementation of flow-related covered 
activities may result in adverse impacts on razorback sucker spawning 
habitat and designated critical habitat for the razorback sucker in Reach 
1.  The known spawning elevations that may be important for the 
razorback sucker occur between 1120 and 1150 feet msl in Lake Mead.  
Current information shows that during the spawning seasons of 1997–
2001, razorback sucker spawned at or near the cliff spawning site at the 
back of Echo Bay.  This site was dry in 2002, and spawning occurred in 
a different area along the south shore of Echo Bay.  During the 2003 
spawning season, the 2002 spawning site was dry.  However, razorback 
sucker apparently spawned along the same shore just east of the 2002 
spawning site on a gravelly point submerged in 2–5 feet of water.  In 
2004, larval concentrations and habitat use of a telemetered fish 
indicated the Echo Bay population spawned approximately 250 meters 
east of the 2003 site (Welker and Holden 2004).  These changes in 
spawning location over the past few years indicate the razorback 
sucker will successfully move their spawning location into 
progressively lower elevations where suitable spawning substrate is 
present as the lake recedes.  Findings of recent investigations (Twichell 
and Rudin 1999) indicate that it is unlikely that sediment accumulation 
over available spawning substrate will affect spawning habitat area.  
However, indications are that in 2004 sediment from the Las Vegas Bay 
delta has moved farther out and caused the presumptive spawning 
area in the bay to become covered with encroaching sediment and may 
have influenced spawning success (Welker and Holden 2004).  This 
encroaching sediment is a result of outflow from Las Vegas Wash and 
is not typical of sediment encroachment in the rest of Lake Mead.  That 
encroachment is not only a function of lowering lake levels, but is likely 
also related to high rainfall events and growing wastewater discharge 
as a result of growth in the Las Vegas area.  

The number of razorback suckers present in Lake Mead represents a 
small percentage of the total LCR population.  The 2004 population 
estimates for the Echo Bay population range from 23–52 fish and 
estimates for the Las Vegas Bay population range from 11–310 fish 
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(Welker and Holden 2004).  To put the Lake Mead razorback sucker 
population in context, the largest extant population of razorback 
suckers in the entire Colorado River system is found in Lake Mohave 
(Reach 2) with an estimated population of 35,000 fish. 

Results of razorback sucker studies indicate successful recruitment of 
minimal numbers of razorback suckers in Lake Mead during years 
when favorable rearing conditions are present.  This makes the 
population of razorback suckers in Lake Mead unique in that it is the 
only population that has persisted over a long period of time in any 
portion of the LCR.  However, these conditions are infrequent, and the 
numbers of fish naturally recruited to the population may not be 
sufficient to sustain the population under existing conditions.  
Reservoir operations and other factors that create the conditions that 
result in new fish successfully entering the population are not well 
understood.  It has been postulated that during periods of lower lake 
elevations, vegetation becomes established along the shoreline.  Then 
when the lake rises, the vegetation that becomes inundated provides 
cover for young razorback suckers.  Recruitment has occurred fairly 
regularly from 1974–1998.  Sufficient information is not available to 
determine if changes in reservoir elevation with implementation of the 
action alternative could adversely affect the current observed rate of 
recruitment.  However, it can be postulated that due to the probability 
of lower lake levels in the foreseeable future, short-term annual rises in 
lake elevation could inundate established vegetation that would 
provide cover for juvenile razorback suckers, thus maintaining a 
similar level of recruitment to the population. 

As described above, the change in effects on razorback sucker in Lake 
Mead from using an updated initial reservoir elevation and the 
additional period of record between the Previous and New Modeling 
results cannot be quantified.  However, the results of the New 
Modeling do not indicate that the impacts of implementing the covered 
activities on the razorback sucker would be significantly different than 
that described in the Draft BA/HCP.  With substantial recent declines 
in reservoir elevations, the razorback sucker has demonstrated the 
ability to successfully spawn on suitable substrates present at lower 
reservoir elevations when previously used spawning habitat is exposed 
and no longer available.  Therefore, we conclude that spawning 
behavior and success would be similar under both the Previous and 
New Modeling. 
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7.1.4.4 Transitory River Segments 
As described in the Draft BA/HCP, when Lake Mead reservoir 
elevations decline, segments of the Colorado River and Virgin River 
channels that existed prior to construction of Hoover Dam can become 
exposed within the full-pool elevation of Lake Mead (when these areas 
appear, they are called transitory river segments).  These transitory 
river segments can provide for and be occupied by the humpback chub 
and the flannelmouth sucker, which are covered under the LCR MSCP.  
The few humpback chub currently occurring in the Grand Canyon 
could move downstream and utilize as much as an estimated 62 miles 
of transitory Colorado River channel that forms when reservoir 
elevations lower to an elevation of 950 feet msl.  This is the elevation 
that is assumed to be protected by the modeled shortage assumptions.  
The flannelmouth sucker could occur in transitory river segments of 
both the Colorado River and Virgin River that form when reservoir 
elevations are below full pool elevations.  This transitory habitat could 
be lost during wetter periods when Lake Mead reservoir elevations 
increase and inundate habitat. 

The mechanisms described above are the same under the New 
Modeling and the Previous Modeling.  However, the presence and 
extent of transitory river segments might occur more frequently under 
the New Modeling due to the potentially lower reservoir elevations as 
described in Section 7.1.  Consequently, the benefits associated with 
creating transitory river segments that provide humpback chub and 
flannelmouth sucker habitat may be somewhat greater under the New 
Modeling assumptions than under the Previous Modeling 
assumptions.  However, these potential beneficial effects are not 
considered significant because the probabilities of the entire transitory 
river channel becoming available at the 950 feet msl lake level are 
extremely low under both the Previous and New Modeling, and 
because such benefits would be ephemeral in nature. 

7.1.4.5 Sticky Buckwheat and Threecorner Milkvetch 
As described in the Draft BA/HCP, sticky buckwheat and threecorner 
milkvetch can establish and occur along the Lake Mead shoreline on 
sites that have the soil characteristics required by each species and that 
are exposed when Lake Mead water surface elevations are below full-
pool elevation.  Sticky buckwheat and threecorner milkvetch plants 
that establish on these sites would be inundated and lost during wetter 
periods, when Lake Mead reservoir elevations increase. 
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The mechanisms described above are the same under the New 
Modeling and the Previous Modeling.  However, the presence and 
extent of exposed suitable soils that can support sticky buckwheat and 
threecorner milkvetch might occur more frequently under the New 
Modeling due to the lower reservoir elevations as described in Section 
7.1.  Consequently, the benefits associated with exposing suitable soils 
for these plant species might be somewhat greater under the New 
Modeling assumptions than under the Previous Modeling 
assumptions.  However, these potential beneficial effects are not 
considered significant due to the ephemeral nature of any potential 
benefits. 

7.2 EFFECT ON THE RIVER CORRIDOR (REACHES 3–5)13 
As discussed in Section 6.3 and in Appendix J, Reclamation uses a reservoir model 
to project the possible future states of the reservoir system under a range of possible 
future inflow conditions.  When analyzing impacts to the river, backwaters, and 
groundwater along the Colorado River corridor below Hoover Dam, more detail is 
necessary.  Accordingly, Reclamation used a more detailed analysis to assess the 
potential impacts to covered species and their habitat along the river corridor below 
Hoover Dam. 

The analysis that Reclamation utilized for Reaches 3–5 was summarized in 
Appendix K, Volume IV of the LCR MSCP documents (“Hydrologic Depletion 
Analysis of the Effects of the Changes in Points of Diversion on Backwater and 
Groundwater Elevations”).  The analysis followed four main steps: 

1) Estimate the hourly flows likely to be released from the dam, both before and 
after the flow reductions have been applied; 

2) Route the hourly release patterns downstream to locations of interest; 

3) Convert the modeled flows at each location to river stage (elevation) to 
determine the drawdown (reduction in river stage) due to the flow 
reduction; and,   

4) Determine the effect of the drawdown on river width and depth, backwater 
area extent and depth, and depth to groundwater proximate to the river. 

                                                           
13 Conditions in Reach 2 (river channel and Lake Mohave reservoir) are not expected to be 
measurably affected with implementation of future flow-related covered activities, as noted in 
Section 5.2.3.3 of the Draft BA and Section 4.2.3.3 of the Draft HCP.  The new information has no 
effect on the hydrology in Reach 6 as described in “Reaches 6 and 7: Imperial Dam to Southerly 
International Boundary” in Section 5.2.2.1 of the Draft BA, and in Section 4.2.2.1 of the Draft HCP.  
Accordingly, no analysis of Reach 2 or 6 is made in this evaluation. 
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As described in Section 6, updated information with respect to the initial conditions 
of the reservoirs and the natural flow record is analyzed in this evaluation.  This 
updated information only applies to analyses based on the reservoir model and does 
not affect the analysis of reductions in river flows and the associated analysis of 
effects on open water and groundwater along the river corridor, as described in 
Appendix K. 

The updated information, however, suggests an increased probability that future 
shortages may occur in the Lower Basin14.  The Draft BA/HCP analyzed reductions 
in flow of up to 0.845 million acre-feet per year (mafy) in the river from Hoover Dam 
to Davis Dam, up to 0.860 mafy in the river from Davis Dam to Parker Dam, and up 
to 1.574 mafy in the river from Parker Dam to Imperial Dam.  The effect of the 
updated information does not change these analyzed amounts, but simply increases 
the probability that some of the analyzed amounts could be used to cover flow 
reduction due to shortage determinations.  The hydrologic model described in 
Appendix J was used to quantify the effect of the updated information on the 
probability of future shortages. 

7.2.1 Results from Previous Hydrologic Modeling 
Figure 6 provides a graph of the probability of shortage under the Previous 
Modeling.  The probability of shortage is computed by counting the number of 
modeled traces that incurred a shortage condition in each year and dividing by 
the total respective number of traces (85 traces under the Previous Modeling 
and 90 traces under the New Modeling, respectively).  As shown in Figure 6, 
under the Baseline, the probability of shortage is about 48 percent in year 2016 
and 2017.  Thereafter, the probability varies between 38 percent and 52 percent 
through year 2051.  By comparison, the Action Alternative shows a lower 
probability of shortage compared to the Baseline through year 2019.  This is 
attributed both to the implementation of water transfers under the Action 
Alternative that reduce the call for surplus water from Lake Mead as explained 
in section 7.1.1, as well as the lower shortage elevation triggers used in the 
Action Alternative.  The probability of shortage under the Baseline and Action 
Alternative is nearly the same from 2020 through 2033.  The probability of 
shortage under the Action Alternative is somewhat higher (2 percent to 11 
percent) after 2033.  This higher probability can primarily be attributed to the 
extension of the ISG through 2051 under the Action Alternative. 

                                                           
14 Shortage determinations would result in reduced discharges from reservoir storage which would 
reduce flow in downstream river reaches, similar to the effect from changes in point of diversions. 
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7.2.2 Results from New Hydrologic Modeling 
Data from the New Modeling was used to conduct a similar analysis as 
discussed above and is used to evaluate the effect of the updated information 
on the probability of future shortages.  Figure 7 illustrates the probability of 
shortages under the New Modeling.  This figure is similar to Figure 6 and 
compares the Baseline and Action Alternative based on the New Modeling. 

Figure 7 shows trends between the Baseline and Action Alternative under the 
New Modeling, similar to the trends observed under the Previous Modeling.  
The most noticeable difference between the data shown in Figures 6 and 7 is 
that, under the New Modeling, there is a higher probability of shortage during 
the initial years.  This applies to both the Baseline and Action Alternative and 
is attributed to the lower initial reservoir conditions that were considered in 
the New Modeling. 

 

Figure 6 
Previous Modeling 

Probability of Shortage 
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As seen under the Previous Modeling and explained in Section 7.2.1, the 
Action Alternative shows a lower probability level compared to the Baseline in 
the initial years (through year 2016).  Except for a few years (2028 through 
2032), the probability level is, in general, somewhat higher (1 percent to 13 
percent) under the Action Alternative.  This higher level of probability can 
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primarily be attributed to the extension of the ISG through 2051 under the 
Action Alternative. 

7.2.3 Comparison of Previous and New Hydrologic Modeling 
Figure 8 provides a comparison of the probability of shortage under the 
Previous and New Modeling.  As expected, the reduced reservoir starting 
elevations increase the probability of shortage in the near-term (2005–2018) for 
both the Baseline and Action Alternative under the New Modeling.  In the 
later years, however, the effect of the lower initial reservoir elevations is 
negligible and the New Modeling shows a slight decrease in the probability of 
shortage for both Baseline and Action Alternative.  This difference is attributed 
to the slight increase in the natural flows as described in Section 6.2. 

 

Figure 7 
New Modeling 

Probability of Shortage 
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Previous and New Modeling, respectively.  In Column 8 of this same table, the 
relative differences between the New and Previous Modeling results are 
compared.  Although the New Modeling reflects an increase in the probability 
of shortage conditions as compared to the Previous Modeling, the relationship 
between the Action Alternative and the Baseline remains essentially the same– 
(i.e. the probability of shortage is lower under the Action Alternative in the 
near term and slightly increased in the later years). 

 

Figure 8 
Comparison of the New to Previous Modeling Results 
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7.2.4 Analysis of Effect on Biological Resources 
The covered activities described in the Draft BA/HCP allow for a reduction in 
flow of up to 0.845 mafy in the river from Hoover Dam to Davis Dam (Reach 
2), up to 0.860 mafy in the river from Davis Dam to Parker Dam (Reach 3), and 
up to 1.574 mafy in the river from Parker Dam to Imperial Dam (Reaches 4 and 
5).  These reductions in flow could result from changes in the points of 
diversion, from shortage determinations, and/or from other covered activities 
as described in the Draft BA/HCP.  Because the analysis assumes that the 
reduction of 1.574 maf occurs immediately, the timing of these shortages is 
irrelevant to the assessment of impacts (see Draft BA/HCP Section 5.2.1.3, 
“Key Assumptions Related to Groundwater Effects on Land Cover Types and 
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Covered Species Habitat”).  Nothing in the updated information analyzed as 
part of this evaluation changes the reduction in flow coverage as identified in 
the Draft BA/HCP.   

Accordingly, the analysis of effects of the covered activities on surface water or 
groundwater levels is not affected by the New Modeling.  Consequently, the 
effects of implementing flow-related covered activities on backwater, marsh, 
and cottonwood-willow land cover types that provide covered species habitat 
are the same as described for each of the covered species in the Draft BA/HCP.  
Thus, there is no change in the effect to the covered species and their habitat as 
a result of the updated hydrologic information. 
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Table 4 
Comparison of New to Previous Modeling 

Probability of Shortage 
  Previous Modeling  New Modeling   

[1]  [2] [3] [4]  [5] [6] [7]  [8] 

 Year   Baseline 
Action 

Alternative 

Difference 
Between Baseline 

and Action 
Alternative   Baseline 

Action 
Alternative 

Difference Between 
Baseline and Action 

Alternative   

Difference 
Between New 
and Previous 

Modeling 
2003   0.0% 0.0% 0.0%   0.0% 0.0% 0.0%   0.0% 
2004   0.0% 0.0% 0.0%   0.0% 0.0% 0.0%   0.0% 
2005   0.0% 0.0% 0.0%   0.0% 0.0% 0.0%   0.0% 
2006   0.0% 0.0% 0.0%   1.2% 0.0% -1.2%   -1.2% 
2007   14.1% 0.0% -14.1%   32.9% 1.2% -31.8%   -17.6% 
2008   27.1% 0.0% -27.1%   65.9% 9.4% -56.5%   -29.4% 
2009   34.1% 10.6% -23.5%   63.5% 38.8% -24.7%   -1.2% 
2010   36.5% 17.6% -18.8%   63.5% 49.4% -14.1%   4.7% 
2011   40.0% 23.5% -16.5%   57.6% 54.1% -3.5%   12.9% 
2012   38.8% 25.9% -12.9%   63.5% 51.8% -11.8%   1.2% 
2013   43.5% 25.9% -17.6%   58.8% 51.8% -7.1%   10.6% 
2014   42.4% 29.4% -12.9%   52.9% 51.8% -1.2%   11.8% 
2015   47.1% 31.8% -15.3%   54.1% 49.4% -4.7%   10.6% 
2016   48.2% 34.1% -14.1%   51.8% 48.2% -3.5%   10.6% 
2017   48.2% 40.0% -8.2%   44.7% 50.6% 5.9%   14.1% 
2018   42.4% 41.2% -1.2%   41.2% 50.6% 9.4%   10.6% 
2019   43.5% 42.4% -1.2%   36.5% 47.1% 10.6%   11.8% 
2020   40.0% 41.2% 1.2%   34.1% 42.4% 8.2%   7.1% 
2021   37.6% 37.6% 0.0%   31.8% 44.7% 12.9%   12.9% 
2022   38.8% 36.5% -2.4%   31.8% 41.2% 9.4%   11.8% 
2023   43.5% 35.3% -8.2%   35.3% 37.6% 2.4%   10.6% 
2024   37.6% 40.0% 2.4%   37.6% 40.0% 2.4%   0.0% 
2025   41.2% 43.5% 2.4%   36.5% 43.5% 7.1%   4.7% 
2026   41.2% 42.4% 1.2%   38.8% 43.5% 4.7%   3.5% 
2027   41.2% 41.2% 0.0%   38.8% 41.2% 2.4%   2.4% 
2028   41.2% 41.2% 0.0%   41.2% 38.8% -2.4%   -2.4% 
2029   42.4% 43.5% 1.2%   41.2% 40.0% -1.2%   -2.4% 
2030   43.5% 43.5% 0.0%   41.2% 41.2% 0.0%   0.0% 
2031   43.5% 45.9% 2.4%   43.5% 41.2% -2.4%   -4.7% 
2032   44.7% 45.9% 1.2%   43.5% 44.7% 1.2%   0.0% 
2033   44.7% 44.7% 0.0%   40.0% 43.5% 3.5%   3.5% 
2034   45.9% 48.2% 2.4%   42.4% 45.9% 3.5%   1.2% 
2035   44.7% 49.4% 4.7%   43.5% 45.9% 2.4%   -2.4% 
2036   43.5% 50.6% 7.1%   40.0% 47.1% 7.1%   0.0% 
2037   41.2% 50.6% 9.4%   38.8% 48.2% 9.4%   0.0% 
2038   42.4% 51.8% 9.4%   38.8% 48.2% 9.4%   0.0% 
2039   43.5% 49.4% 5.9%   38.8% 45.9% 7.1%   1.2% 
2040   44.7% 51.8% 7.1%   40.0% 47.1% 7.1%   0.0% 
2041   43.5% 54.1% 10.6%   43.5% 45.9% 2.4%   -8.2% 
2042   43.5% 52.9% 9.4%   42.4% 45.9% 3.5%   -5.9% 
2043   47.1% 52.9% 5.9%   42.4% 49.4% 7.1%   1.2% 
2044   45.9% 50.6% 4.7%   41.2% 47.1% 5.9%   1.2% 
2045   45.9% 51.8% 5.9%   41.2% 48.2% 7.1%   1.2% 
2046   45.9% 51.8% 5.9%   43.5% 49.4% 5.9%   0.0% 
2047   48.2% 52.9% 4.7%   47.1% 49.4% 2.4%   -2.4% 
2048   47.1% 54.1% 7.1%   48.2% 50.6% 2.4%   -4.7% 
2049   49.4% 54.1% 4.7%   48.2% 51.8% 3.5%   -1.2% 
2050   51.8% 56.5% 4.7%   49.4% 52.9% 3.5%   -1.2% 
2051   50.6% 57.6% 7.1%   51.8% 55.3% 3.5%   -3.5% 
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7.3 EFFECT ON REACH 715 
This analysis discusses the potential effects of the updated information on covered 
species in Reach 7, which extends from the Northerly International Boundary (NIB) 
to the Southerly International Boundary (SIB).  As discussed in Appendix L, water 
flowing into Reach 7 is controlled by Mexico’s operation of the Morelos Diversion 
Dam located at the upper end of Reach 7.  Currently, water generally only flows into 
Reach 7 under the following conditions:  (1) the result of seepage from Morelos 
Diversion Dam; (2) flow releases from Morelos Diversion Dam (flood releases from 
the LCR and Gila River, and excess water Mexico does not divert); (3) return flows 
from canal wasteways in the United States side; and (4) groundwater accumulation 
from both the United States and Mexico. 

As noted in Chapter 5 of the Draft BA, Chapter 4 of the Draft HCP, and Appendix L, 
flood control releases on the mainstem are dictated by the flood control regulations 
established by the U.S. Army Corps of Engineers for Lake Mead/Hoover Dam and 
are highly dependent on hydrologic conditions.  For modeling purposes it is 
assumed Mexico can schedule up to 200,000 acre-feet per year (afy) over its annual 
allotment (pursuant to Section 3, Article 10, of the 1944 Water Treaty) during years 
when flood control releases occur.  However, these flood control releases are 
typically of such magnitude that they cannot be diverted at Morelos Diversion Dam.  
In this document, these resulting flows in Reach 7 are termed “excess flows below 
Morelos Diversion Dam.” 

7.3.1 Results from Previous Hydrologic Modeling  
The previous analysis of potential effects of the LCR MSCP on Reach 7 was 
summarized in Appendix L.  This previous analysis was based on a 
comparison of future operations under Baseline and Action Alternative using 
the Previous Modeling.  A similar analysis has been conducted for this 
evaluation using the New Modeling and is used to evaluate the effects of the 
updated hydrologic information. 

As more fully discussed in Appendix L, both the frequency and magnitude of 
excess flows are considered important factors in restoring and maintaining 
riparian habitat below Morelos Diversion Dam.  Mexico’s management 
decisions at and below Morelos Diversion Dam are not modeled because of the 
uncertainty of what Mexico chooses to do with any water that arrives at 
Morelos Diversion Dam that is in excess of their allotment.16  As such, this 
evaluation and the previous analyses assume that any water in excess of 

                                                           
15 See footnote 11 for discussion of Reach 6. 
16 Mexico is entitled to manage and divert any quantity of water arriving at the Mexican points of diversion 
pursuant to Section 3, Article 10 (b) of the 1944 Water Treaty. 



Section III  LCR MSCP Comments and Responses – December 2004 
Page 36 

Mexico’s scheduled normal or surplus deliveries are flows that would not be 
diverted by Mexico and would continue down the LCR channel below Morelos 
Diversion Dam through Reach 7.  This assumption is necessary to be able to 
model the quantities of water that have the potential to flow past Morelos 
Diversion Dam.  In actual practice, however, Mexico may divert some portion 
of these excess flows. 

The relative differences in the probability of occurrence of flows greater than a 
specified volume (differences between Baseline and Action Alternative) were 
evaluated, as was done in the Draft BA/HCP.  For this analysis, three different 
magnitudes or annual volumes were considered; (1) flows of any magnitude, 
(2) flows of greater than 250,000 acre-feet, and (3) flows of greater than 
1,000,000 acre-feet.  Reclamation has utilized these different flows in a number 
of recent environmental analyses.  A volume of 250,000 acre-feet was selected 
because this flow volume is near the amount generally believed to be required 
for the scouring action needed for regeneration of riparian habitat in the river 
corridor in Reach 7.  A volume greater than 1,000,000 acre-feet was selected 
because this flow volume is believed to have significantly improved habitat in 
Reach 7 in the past.  These flows provided scouring action to promote new 
vegetation when the water receded, and provided essential moisture over a 
longer duration that benefited existing vegetation. 

The potential for future excess flows of any magnitude under the Previous 
Modeling to Reach 7 is shown in the top graph of Figure 9.  The probability of 
occurrence is computed by counting the number of modeled traces for each 
year that has excess annual flows and dividing by the total respective number 
of traces (85 traces under the Previous Modeling and 90 traces under the New 
Modeling).  As shown in Figure 9, under Baseline, the maximum probability of 
occurrence of excess flows is about 21 percent and that occurs in year 2018.  
Thereafter, the probability follows a gradual declining trend through year 
2051.  This declining trend can be attributed to the increasing Upper Basin 
depletions.  Under Baseline, the frequency of occurrence of any magnitude 
flow declines to about 15 percent in 2051.  By comparison, the Action 
Alternative shows a slightly higher probability level compared to the Baseline 
through year 2019.  This higher level of probability can be attributed to the 
implementation of water transfers on the LCR that reduce the call for surplus 
water from Lake Mead, resulting in somewhat higher Lake Mead levels.  With 
higher Lake Mead levels, the probability of flood control releases increases.  
After 2019, the probability of occurrence of excess flows of any magnitude for 
the Baseline is equal to or is slightly less than under the Action Alternative. 

The middle graph in Figure 9 shows the probability under Previous Modeling 
of occurrence of excess flows of 250,000 acre-feet or greater, and the lower 
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graph in Figure 9 shows the probability of occurrence of excess flows of 
1,000,000 acre-feet or greater past Morelos Diversion Dam under the Baseline 
and Action Alternative. 

As illustrated in Figure 9, the probability of excess flows under the Baseline 
exceeding 250,000 acre-feet is a maximum of 20 percent in 2026 and then 
gradually declines to about 14 percent in 2051.  Similar to the analysis of the 
probability of occurrence of any size flows past Morelos Diversion Dam, the 
Action Alternative shows a slightly higher level of probability of occurrence 
compared to the Baseline through about 2019.  After 2019, the probability of 
occurrence of excess flows for the Baseline is equal to or is slightly less than 
under the Action Alternative.  Note that probability of occurrence is generally 
the same for flows of any magnitude and for flows of greater than 250,000 acre-
feet and the same general trend occurs for both the Baseline and Action 
Alternative.  Again, this happens because the occurrence of excess flows is 
directly related to the flood control releases from Lake Mead.  These conditions 
are largely the result of hydrologic conditions (high-flow years coupled with 
higher reservoir levels) and when they occur, the respective flows are 
generally larger than 250,000 acre-feet. 

Similar patterns and trends are observed in the lower graph of Figure 9, which 
shows the probability of flows past Morelos Diversion Dam exceeding 
1,000,000 acre-feet under the Previous Modeling.  However, the probability 
levels are somewhat lower than those shown in the top and middle graph, 
showing that there are some flood control releases that are not of magnitude 
1,000,000 acre-feet or greater.  However, the same relative differences between 
the Baseline and Action Alternative occur in all three graphs in Figure 9.  This 
is because the actions considered under the Action Alternative have a minimal 
effect on excess flows past Morelos Diversion Dam, again because those 
occurrences are largely hydrologically driven. 
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Figure 9 
Previous Modeling 
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7.3.2 Results from New Hydrologic Modeling 
Data from the New Modeling was used to conduct a similar analysis as 
discussed above and is used to evaluate the effect of the updated hydrologic 
information on Reach 7.  Figure 10 illustrates the probability of excess flows 
past Morelos Diversion Dam under the New Modeling.  This figure is similar 
to Figure 9 and compares the Baseline and Action Alternative based on the 
New Modeling for 1) flows of any magnitude, 2) flows of greater than 250,000 
acre-feet, and 3) flows of greater than 1,000,000 acre-feet. A comparison of the 
three graphs on Figure 10 to those of Figure 9 shows that similar probability 
levels and similar trends occur under the Previous and New Modeling.  The 
most noticeable difference is that, under the New Modeling, there is a lower 
level of probability of excess flows during the initial years for all flow 
magnitudes.  This applies to both the Baseline and Action Alternative.  This 
can be entirely attributed to the lower initial reservoir conditions that were 
considered in the New Modeling.  With the current lower reservoir water 
levels, the probability of flood control releases is reduced since there is a large 
amount of vacant storage capacity system-wide that will need to be filled 
before flood control release conditions are reached at Lake Mead.  The effect of 
the lower initial reservoir conditions becomes negligible after year 2014. 

Another observation from Figure 10 is that the differences between the 
Baseline and Action Alternative under the New Modeling are very similar to 
those previously described for the Previous Modeling.   

7.3.3 Comparison of the Previous and New Hydrologic Modeling 
Figure 11 provides a graphical comparison of the probability levels presented 
in Figures 9 and 10.  Tables 5, 6 and 7 provide a tabular comparison of the 
probability levels presented in Figures 9 and 10.  Specifically, Table 5 compares 
the probability of occurrence of flows past Morelos Diversion Dam of any 
magnitude (volume) under the Previous and New Modeling.  Table 6 
compares the probability of occurrence of flows past Morelos Diversion Dam 
exceeding 250,000 acre-feet and Table 7 compares the probability of occurrence 
of flows past Morelos Diversion Dam exceeding 1,000,000 acre-feet under the 
Previous and New Modeling. 

Under both the Previous and New Modeling, the Action Alternative provides 
the same or slightly higher probabilities than the Baseline through about 2019.  
After 2019, the probability of occurrence of excess flows for the Baseline is 
equal to or is slightly less than under the Action Alternative under both the 
Previous and New Modeling. 
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Figure 10 
New Modeling 
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Figure 11 
Comparison of New to Previous Modeling 
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Table 5 
Comparison of New to Previous Modeling 

Probability of Any Flows Past Morelos Diversion Dam17 
Previous Modeling New Modeling 

[1] [2] [3] [4] [5] [6] [7] [8] 

Year 

 

Baseline 
 Action 

Alternative  

 Difference 
Between Baseline 

and Action 
Alternative 

 

Baseline 
 Action 

Alternative  

 Difference 
Between Baseline 

and Action 
Alternative 

 

Difference 
Between New 
and Previous 

Modeling 
2003  0% 0% 0%           
2004  0% 0% 0%           
2005  5% 5% 0%  0% 0% 0%  0% 
2006  6% 7% 1%  0% 0% 0%  -1% 
2007  9% 13% 4%  0% 0% 0%  -4% 
2008  12% 16% 5%  2% 2% 0%  -5% 
2009  14% 18% 4%  2% 2% 0%  -4% 
2010  18% 20% 2%  4% 7% 2%  0% 
2011  15% 19% 4%  6% 8% 2%  -1% 
2012  18% 19% 1%  9% 9% 0%  -1% 
2013  18% 19% 1%  9% 12% 3%  2% 
2014  15% 19% 4%  13% 14% 1%  -2% 
2015  12% 14% 2%  17% 18% 1%  -1% 
2016  15% 16% 1%  18% 18% 0%  -1% 
2017  18% 20% 2%  16% 17% 1%  -1% 
2018  19% 21% 2%  18% 18% 0%  -2% 
2019  21% 21% 0%  18% 18% 0%  0% 
2020  19% 18% -1%  19% 19% 0%  1% 
2021  21% 21% 0%  16% 18% 2%  2% 
2022  19% 19% 0%  18% 17% -1%  -1% 
2023  19% 18% -1%  19% 14% -4%  -3% 
2024  19% 18% -1%  17% 14% -2%  -1% 
2025  19% 19% 0%  20% 21% 1%  1% 
2026  20% 20% 0%  20% 20% 0%  0% 
2027  21% 20% -1%  20% 19% -1%  0% 
2028  20% 20% 0%  19% 18% -1%  -1% 
2029  19% 19% 0%  20% 20% 0%  0% 
2030  18% 18% 0%  21% 21% 0%  0% 
2031  19% 19% 0%  20% 19% -1%  -1% 
2032  19% 19% 0%  22% 20% -2%  -2% 
2033  19% 18% -1%  18% 16% -2%  -1% 
2034  18% 18% 0%  19% 19% 0%  0% 
2035  20% 18% -2%  19% 19% 0%  2% 
2036  19% 19% 0%  20% 18% -2%  -2% 
2037  18% 18% 0%  18% 18% 0%  0% 
2038  15% 14% -1%  16% 16% 0%  1% 
2039  18% 18% 0%  19% 19% 0%  0% 
2040  14% 14% 0%  21% 18% -3%  -3% 
2041  16% 15% -1%  20% 20% 0%  1% 
2042  16% 16% 0%  19% 18% -1%  -1% 
2043  13% 12% -1%  17% 16% -1%  0% 
2044  14% 14% 0%  18% 16% -2%  -2% 
2045  16% 16% 0%  16% 16% 0%  0% 
2046  13% 13% 0%  18% 18% 0%  0% 
2047  15% 14% -1%  17% 16% -1%  0% 
2048  15% 14% -1%  17% 14% -2%  -1% 
2049  14% 14% 0%  13% 13% 0%  0% 
2050  15% 14% -1%  16% 14% -1%  0% 
2051  15% 15% 0%  16% 12% -3%  -3% 
 
                                                           
17 Although the modeling results are at a high precision, differences presented in this table reflect rounding to 
the nearest integer value. 
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Table 6 
Comparison of New to Previous Modeling 

Probability of Flows Past Morelos Diversion Dam Exceeding 250,000 Acre-Feet18 
Previous Modeling New Modeling  

[1] [2] [3] [4] [5] [6] [7] [8] 

Year  Baseline 
 Action 

Alternative  

 Difference 
Between 

Baseline and 
Action 

Alternative  Baseline 
 Action 

Alternative  

 Difference 
Between 

Baseline and 
Action 

Alternative  

Difference 
Between 
New and 
Previous 
Modeling 

2003  0% 0% 0%           
2004  0% 0% 0%           
2005  5% 5% 0%  0% 0% 0%  0% 
2006  6% 6% 0%  0% 0% 0%  0% 
2007  8% 12% 4%  0% 0% 0%  -4% 
2008  12% 15% 4%  2% 2% 0%  -4% 
2009  13% 16% 4%  2% 2% 0%  -4% 
2010  15% 18% 2%  3% 6% 2%  0% 
2011  15% 16% 1%  6% 8% 2%  1% 
2012  16% 19% 2%  9% 9% 0%  -2% 
2013  18% 19% 1%  9% 10% 1%  0% 
2014  14% 19% 5%  13% 14% 1%  -4% 
2015  12% 14% 2%  14% 17% 2%  0% 
2016  13% 16% 4%  18% 18% 0%  -4% 
2017  18% 19% 1%  13% 16% 2%  1% 
2018  18% 21% 4%  17% 18% 1%  -2% 
2019  19% 18% -1%  17% 17% 0%  1% 
2020  16% 16% 0%  19% 19% 0%  0% 
2021  18% 15% -2%  16% 16% 0%  2% 
2022  16% 18% 1%  16% 16% 0%  -1% 
2023  19% 18% -1%  16% 12% -3%  -2% 
2024  16% 18% 1%  14% 13% -1%  -2% 
2025  18% 18% 0%  17% 20% 3%  3% 
2026  20% 16% -4%  19% 17% -2%  1% 
2027  20% 19% -1%  17% 19% 2%  3% 
2028  19% 19% 0%  19% 18% -1%  -1% 
2029  19% 19% 0%  19% 19% 0%  0% 
2030  16% 15% -1%  21% 20% -1%  0% 
2031  16% 14% -2%  20% 19% -1%  1% 
2032  18% 19% 1%  20% 20% 0%  -1% 
2033  16% 16% 0%  14% 16% 1%  1% 
2034  14% 13% -1%  17% 16% -1%  0% 
2035  18% 15% -2%  19% 18% -1%  1% 
2036  18% 18% 0%  18% 17% -1%  -1% 
2037  14% 13% -1%  17% 17% 0%  1% 
2038  15% 14% -1%  16% 14% -1%  0% 
2039  16% 15% -1%  17% 14% -2%  -1% 
2040  13% 13% 0%  18% 18% 0%  0% 
2041  14% 14% 0%  18% 14% -3%  -3% 
2042  16% 14% -2%  19% 17% -2%  0% 
2043  11% 12% 1%  16% 14% -1%  -2% 
2044  13% 13% 0%  16% 16% 0%  0% 
2045  16% 16% 0%  16% 16% 0%  0% 
2046  12% 12% 0%  18% 18% 0%  0% 
2047  14% 14% 0%  14% 14% 0%  0% 
2048  12% 12% 0%  14% 13% -1%  -1% 
2049  12% 12% 0%  12% 12% 0%  0% 
2050  13% 12% -1%  13% 12% -1%  0% 
2051  14% 14% 0%  14% 12% -2%  -2% 

                                                           
18 Although the modeling results are at a high precision, differences presented in this table reflect 
rounding to the nearest integer value 
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Table 7 
Comparison of New to Previous Modeling 

Probability of Flows Past Morelos Diversion Dam Exceeding 1,000,000 Acre-Feet19 
Previous Modeling  New Modeling 

[1] [2] [3] [4]  [5] [6] [7] [8] 

Year 

 

Baseline 
 Action 

Alternative  

 Difference 
Between 
Baseline 

and Action 
Alternative 

 

Baseline 
 Action 

Alternative  

 Difference 
Between 
Baseline 

and Action 
Alternative 

 

Difference 
Between 
New and 
Previous 
Modeling  

2003  0% 0% 0%           
2004  0% 0% 0%           
2005  1% 4% 2%  0% 0% 0%  -2% 
2006  4% 4% 0%  0% 0% 0%  0% 
2007  4% 4% 0%  0% 0% 0%  0% 
2008  9% 9% 0%  2% 2% 0%  0% 
2009  8% 9% 1%  1% 1% 0%  -1% 
2010  9% 13% 4%  2% 2% 0%  -4% 
2011  9% 9% 0%  4% 4% 0%  0% 
2012  11% 12% 1%  7% 7% 0%  -1% 
2013  9% 11% 1%  6% 7% 1%  0% 
2014  9% 11% 1%  8% 11% 3%  2% 
2015  8% 7% -1%  8% 8% 0%  1% 
2016  8% 9% 1%  10% 11% 1%  0% 
2017  11% 12% 1%  9% 10% 1%  0% 
2018  9% 12% 2%  8% 9% 1%  -1% 
2019  11% 11% 0%  12% 11% -1%  -1% 
2020  11% 11% 0%  9% 10% 1%  1% 
2021  13% 13% 0%  9% 10% 1%  1% 
2022  11% 11% 0%  8% 8% 0%  0% 
2023  9% 8% -1%  9% 11% 2%  3% 
2024  9% 11% 1%  9% 9% 0%  -1% 
2025  9% 9% 0%  8% 9% 1%  1% 
2026  11% 11% 0%  9% 10% 1%  1% 
2027  13% 12% -1%  9% 11% 2%  3% 
2028  9% 11% 1%  11% 12% 1%  0% 
2029  9% 9% 0%  12% 13% 1%  1% 
2030  9% 9% 0%  10% 9% -1%  -1% 
2031  9% 9% 0%  10% 9% -1%  -1% 
2032  8% 9% 1%  10% 9% -1%  -2% 
2033  11% 9% -1%  8% 9% 1%  2% 
2034  8% 9% 1%  9% 10% 1%  0% 
2035  9% 9% 0%  10% 11% 1%  1% 
2036  9% 9% 0%  10% 9% -1%  -1% 
2037  8% 8% 0%  9% 10% 1%  1% 
2038  8% 7% -1%  9% 9% 0%  1% 
2039  8% 7% -1%  9% 8% -1%  0% 
2040  11% 11% 0%  10% 8% -2%  -2% 
2041  8% 7% -1%  9% 9% 0%  1% 
2042  8% 7% -1%  7% 6% -1%  0% 
2043  8% 9% 1%  10% 10% 0%  -1% 
2044  9% 12% 2%  8% 7% -1%  -3% 
2045  8% 8% 0%  9% 9% 0%  0% 
2046  7% 7% 0%  10% 9% -1%  -1% 
2047  7% 8% 1%  9% 8% -1%  -2% 
2048  8% 7% -1%  9% 8% -1%  0% 
2049  7% 7% 0%  8% 7% -1%  -1% 
2050  8% 7% -1%  9% 8% -1%  0% 
2051  7% 6% -1%  8% 9% 1%  2% 

                                                           
19 Although the modeling results are at a high precision, differences presented in this table reflect 
rounding to the nearest integer value 
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As noted before, the most noticeable difference is that under the New 
Modeling there is a lower level of probability of excess flows during the initial 
years for all flow magnitudes.  This is attributed to the lower initial reservoir 
conditions that were considered in the New Modeling.  The effect of the lower 
initial reservoir conditions becomes negligible after year 2014.  This applies to 
both the Baseline and Action Alternative. 

7.3.4 Analysis of Effect on Biological Resources 
Excess flows below Morelos Diversion Dam are a potential mechanism for 
creating soil moisture conditions necessary for the natural establishment of 
cottonwood and willow trees that provide habitat for cottonwood-willow 
associated covered species.  Based on the Previous Modeling, the Draft 
BA/HCP indicated that implementation of the flow-related covered activities 
was not expected to measurably affect river channel conditions in Reach 7.  As 
described in Section 7.3.2, results of the New Modeling indicate somewhat 
lower probabilities for flows passing Morelos Diversion Dam during the initial 
years (Tables 5, 6, and 7).  This is attributed to the lower initial reservoir 
conditions that were considered in the New Modeling.  However, under both 
the Previous and New Modeling, the Action Alternative provides the same 
slightly higher probabilities than Baseline through about year 2019.  
Thereafter, the probability of flows passing Morelos Diversion Dam under the 
Action Alternative is equal to or is slightly less than under the Baseline, under 
both the Previous and New Modeling. 

The change in probabilities for excess flows below Morelos Diversion Dam 
with implementation of the Action Alternative between the Previous Modeling 
and the New Modeling are minimal and would not change the effects on 
covered species habitats as described in the Draft BA/HCP. 

8. CONCLUSIONS 

This evaluation concludes that the inclusion of this updated hydrologic information does 
not identify any significant new impacts or change the conclusions of effect to covered 
species in the Draft BA/HCP, and no changes are required to the BA, HCP, or EIS/EIR. 

8.1 LAKE MEAD WATER SURFACE ELEVATIONS 

8.1.1 Riparian Vegetation 
Because of the lower Lake Mead initial conditions, the New Modeling (for the 
50th percentile) indicates an increased probability of lower lake elevations until 
year 2024 (as compared to the Previous Modeling) and thereafter the 
probabilities are approximately the same.  This would indicate that during the 
first 25 years, the probabilities for covered species habitat establishment may 
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be slightly more limited in those years.  Overall, however, the habitat quantity 
and quality would not be significantly different over the 50-year period. 

Results of the New Modeling indicate that the impacts of implementing the 
covered activities on covered species that use riparian vegetation in delta areas 
of Lake Mead would not be measurably different from that described in the 
Draft BA/HCP under the Previous Modeling.  This is because the impact 
mechanisms associated with the creation and loss of riparian vegetation are the 
same under the New and Previous Modeling, the only difference being that 
riparian vegetation could be established at lower elevations under the New 
Modeling.  The extent of exposed soils suitable for establishment of riparian 
vegetation could be slightly less, however, at lower elevations. 

8.1.2 Marsh Vegetation 
Because of the lower Lake Mead initial conditions, the New Modeling (for the 
50th percentile) indicates an increased probability of lower lake elevations until 
year 2024 (as compared to the Previous Modeling), and thereafter the 
probabilities are approximately the same.  This would indicate that during the 
first 25 years, the probabilities for the establishment of marsh vegetation that 
provides covered species habitat may be slightly more limited.  Overall, 
however, the extent and value of marsh vegetation that could provide covered 
species habitat under the New Modeling would not be significantly different 
than under the Previous Modeling. 

Results of the New Modeling indicate that the impacts of implementing the 
covered activities on covered species that use marsh vegetation would not be 
measurably different from those described in the Draft BA/HCP under the 
Previous Modeling.  This is because the impact mechanisms associated with 
the creation and loss of marsh vegetation are the same under the New and 
Previous Modeling, the only difference being that marsh vegetation could be 
established at lower elevations under the New Modeling.  The extent of 
exposed soils suitable for establishment of marsh vegetation could be slightly 
less, however, at lower elevations. 

8.1.3 Razorback Sucker 
The results of the New Modeling do not indicate that the impacts of 
implementing the covered activities on the razorback sucker would be 
measurably different than those described in the Draft BA/HCP.  With 
substantial recent declines in reservoir elevations, the razorback sucker has 
demonstrated the ability to successfully spawn on suitable substrates present 
at lower reservoir elevations when previously used spawning habitat is 
exposed and no longer available.  Therefore, we conclude that spawning 
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behavior and success would be similar under both the Previous and New 
Modeling. 

8.1.4 Transitory River Segments 
The presence and extent of transitory river segments might occur more 
frequently under the New Modeling due to the potentially lower reservoir 
elevations as described in Section  7.1.  Consequently, the benefits associated 
with creating transitory river segments that provide humpback chub and 
flannelmouth sucker habitat may be somewhat greater under the New 
Modeling assumptions than under the Previous Modeling assumptions.  
However, these potential beneficial effects are not considered significant 
because the probabilities of the entire transitory river channel becoming 
available at the 950 feet msl lake level are extremely low under both the 
Previous and New Modeling, and because such benefits would be ephemeral 
in nature. 

8.1.5 Sticky Buckwheat and Threecorner Milkvetch 
The presence and extent of exposed suitable soils that can support sticky 
buckwheat and threecorner milkvetch might occur more frequently under the 
New Modeling due to the lower reservoir elevations as described in Section 
7.1.  Consequently, the benefits associated with exposing suitable soils for 
these plant species might be somewhat greater under the New Modeling 
assumptions than under the Previous Modeling assumptions.  However, these 
potential beneficial effects are not considered significant due to the ephemeral 
nature of any potential benefits. 

8.2 EFFECT ON THE RIVER CORRIDOR 
The analysis of effects of the covered activities on surface water or groundwater 
levels is not affected by the New Modeling.  Consequently, the effects of 
implementing flow-related covered activities on backwater, marsh, and cottonwood-
willow land cover types that provide covered species habitat are the same as 
described for each of the covered species in the Draft BA/HCP.  Accordingly, there 
is no change in the effect to the covered species and their habitat as a result of the 
updated hydrologic information. 

8.3 EFFECT ON FLOWS IN REACH 7 
Results of the New Modeling indicate somewhat lower probabilities for flows 
passing Morelos Diversion Dam during the initial years (Tables 5, 6, and 7).  This is 
attributed to the lower initial reservoir conditions that were considered in the New 
Modeling.  However, under both the Previous and New Modeling, the Action 
Alternative provides the same slightly higher probabilities than Baseline through 
about year 2019.  Thereafter, the probability of flows passing Morelos Diversion 
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Dam under the Action Alternative is equal to or is slightly less than under the 
Baseline, under both the Previous and New Modeling. 

The change in probabilities for excess flows below Morelos Diversion Dam with 
implementation of the Action Alternative between the Previous Modeling and the 
New Modeling are minimal and would not change the effects on covered species 
habitats as described in the Draft BA/HCP. 
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EIS  Environmental Impact Statement 

ESA  Federal Endangered Species Act 
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Appendix K 1 

Hydrologic Depletion Analysis of the Effects of 2 

Changes in Points of Diversion on Water 3 

Elevations and Land Cover Types 4 

K.1 Introduction 5 

Future potential water transfers along the lower Colorado River (LCR) will result in 6 
changes in the quantity of water diverted at various points on the River.  During the next 7 
50 years, up to 1.574 million acre-feet annually (mafy) of water that is currently diverted 8 
at points below Parker Dam may be diverted at points above Parker Dam, primarily Lake 9 
Havasu or Lake Mead.  Of that amount, up to 0.845 mafy could be diverted from Lake 10 
Mead.  These changes will, in turn, result in changes to the flow and water surface 11 
elevations in the River and connected backwaters and to groundwater levels adjacent to 12 
the River that lie under riparian, marsh, and isolated backwater areas.  Appendix J 13 
documents the results of analyses performed to determine the changes to water surface 14 
elevations in the River resulting from these diversion changes, while this appendix 15 
documents the impacts to the River and connected backwaters, and to groundwater 16 
elevations that are influenced by the River that could affect riparian, marsh, and isolated 17 
backwaters. 18 

Flow reductions from changed points of diversion will have no measurable effect on the 19 
distribution of daily water releases for hydropower production from Davis and Parker 20 
Dams.  These releases will continue to be made according to established operation 21 
guidelines as described in Section J.4.3.3 of Appendix J.  However, the hourly 22 
distribution of releases may be affected, as shown in Appendix J, Section J.6.2 and 23 
Attachment D.  For specific mean daily releases, the magnitude and/or duration of the 24 
high and low hourly releases may be reduced within the operational minimum, 25 
maximum, and rate-of-change constraints.  These reductions in the magnitude and 26 
durations of hourly releases will result in reductions in flows and river stages down 27 
stream of each dam, as shown in Appendix J, Section J.6.2 and Attachment D.  The 28 
reductions in river stage would affect the available extent of open water, both in the river 29 
itself and to connected backwaters.  Reductions in annual median river stage could also 30 
affect groundwater elevations in areas influenced by the river. 31 
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K.2 Methodology 1 

Impacts to aquatic and riparian land cover types resulting from changed diversion points 2 
are dependent upon changes to water surface elevation changes in both the River and in 3 
backwaters and in groundwater elevation changes where groundwater is influenced by 4 
the River.  As water surface elevations decrease, the extent of aquatic and marsh land 5 
cover types decreases and water levels that support riparian vegetation decrease.  This 6 
section describes the methods used to determine how much decrease occurs to riverine 7 
areas, backwaters and associated marshes, and habitats supported by groundwater. 8 

The following analysis to determine impacts to river surface, backwater and associated 9 
marsh, and riparian vegetation is based on the following assumptions: 10 

 Groundwater in the floodplain is directly influenced by the annual median river 11 
surface elevation of the river. 12 

 The surface elevation of backwaters not directly connected to the river is equal to the 13 
existing groundwater elevation. 14 

 The impact to backwaters not directly connected to the river was derived from the 15 
annual median river water surface elevation.  16 

 Riparian vegetation is influenced by the underlying groundwater and therefore could 17 
be affected by any change in groundwater. 18 

 The surface elevation of backwaters directly connected to the river is equal to that of 19 
the river. 20 

 The impact to directly connected backwaters and associated marshes was derived by 21 
assuming that the lowest hourly elevation for the month of April resulted in a 22 
permanent change to that elevation. 23 

K.2.1 River Surface 24 

Thirty-three river channel cross-section locations were selected that represent typical 25 
river stretches.  These locations were distributed throughout the river in order to 26 
appropriately cover the entire river between Davis Dam to Imperial Dam.  Figure K-1 27 
identifies these locations by River Mile (RM).  Selection criteria included river bed slope, 28 
geometry, proximity to concentrations of backwaters, and availability of quantitative 29 
data.  Hydrologic model simulations were used to determine river water surface 30 
elevations at each of these cross-section locations.  Input to the model included hourly for 31 
each calendar month, and average daily releases from Davis Dam and Parker Dam for the 32 
river reaches between Davis Dam and Parker Dam and below Parker Dam, respectively.  33 
The model output was shown as river water surface elevations resulting from hourly flow 34 
releases from Davis and Parker Dams.  The model simulations were used to develop 35 
tables indicating reductions in water surface elevations at each of the 33 locations—and 36 
their corresponding river stretches—resulting from flow reductions that will be caused by 37 
future changes in point of diversion.  Appendix J contains a detailed description of the 38 
modeling process and results. 39 



Figure K-1
River Sections Used in Backwater Reduction

and Groundwater Drop Analyses
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Projected hourly maximum and minimum flows derived from the hydrologic modeling 1 
runs were used to define changes to water surface elevations and the resultant effect to 2 
riverine, connected backwater and marsh water surface area.  A bank slope of 30 degrees 3 
was used to determine surface water area changes resulting from water elevation changes 4 
(see more detailed discussion below).  5 

Data were developed for flow reductions in three different months—April, August, and 6 
December.  These months were selected for detailed analysis because of the significant 7 
biological activity that occurs during each month.  April was selected because that is 8 
when the highest flows in the system occur and, therefore, when backwaters, important 9 
nursery areas for larval fish, are also at their highest water surface elevation.  April also 10 
represents the time of new growth and dormancy break for cattail and is also within the 11 
Yuma clapper rail breeding season.  Backwaters in August are important for juvenile fish 12 
cover.  December represents the lowest water elevations throughout the year.  These three 13 
months were used to calculate impacts to backwaters directly connected to the river and 14 
to the river surface. 15 

An additional hydrologic model simulation was performed to determine the annual 16 
median flow at each of the cross-section locations.  River water surface elevations from 17 
this simulation were used to determine impacts to groundwater and to backwaters that are 18 
not directly connected to the river (see further discussion under Backwater and 19 
Groundwater sections below). 20 

Flows derived from the model simulations were adjusted for diversions, gains, and losses, 21 
depending upon the month.  The “Muskingum Method” developed by the Corps of 22 
Engineers (U.S. Army Corps of Engineers 1981) was used to route flows down river from 23 
the release point (Davis Dam or Parker Dam).  These flows were further calibrated for 24 
historical flows at locations where gauges measure the actual river flow.  Past experience 25 
using this method of calculation has indicated good correlation and reliability of values 26 
over a wide range of flow. 27 

K.2.2 Backwaters 28 

Backwaters along the LCR between Davis Dam and Imperial Dam were originally 29 
mapped in 1986.  In order to reflect more current conditions, that effort was updated in 30 
2000 when the backwaters were inventoried and described by GEO/Graphics, Inc. under 31 
contract with the Bureau of Reclamation (Reclamation) (GEO/Graphics, Inc. 2000).  32 
Using color aerial photography taken in 1997, a total of 461 backwaters were identified.  33 
Although 461 backwaters were identified and characterized, a number of them would 34 
either not be impacted by changes in river water surface elevations or were canals, 35 
marinas, or other artificial features that support little or no habitat.  Once these 36 
backwaters were removed from the dataset, the analysis included 380 backwaters.  Field 37 
verification was conducted by helicopter on April 17, 2000. 38 

A detailed analysis, the backwaters were identified by shape—linear, ellipsoid, and 39 
combination, where a backwater had both linear and ellipsoid characteristics—and 40 
consolidated into twenty-seven representative backwaters which were selected for 41 
detailed surveys.  This group included some of each shape because it was originally 42 
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thought that bank slopes were significantly different for different shapes.  The surveys 1 
were conducted using both global positioning system technology and traditional land 2 
surveying methods.  Survey lines generally included several cross-sections and profiles 3 
along the longitudinal and lateral axes.  4 

Analysis of bank slope data from surveys that were conducted on representative 5 
backwaters reveal typical bank slopes in the range of 30 to 39 degrees from horizontal.  6 
These values closely approximate those documented in the literature as the angle of 7 
repose for natural, unconsolidated slopes (Longwell et al. 1969; Bates and Jackson 1980).  8 
It was also found that there was little difference in bank slopes of different shaped 9 
backwaters.  Slopes were also not necessarily consistent on an individual backwater.  So, 10 
instead of trying to associate specific backwaters or backwater shapes with a particular 11 
bank slope, a slope of 30 degrees was used for all backwaters.  Use of this flatter slope 12 
value of 30 degrees provides a conservative (high end) estimate of impacts contributed by 13 
the reduction in surface water area. 14 

For the evaluation of effects to open water and marsh habitat in backwaters, backwaters 15 
were characterized by how much open water and how much emergent vegetation each 16 
contained.  As water levels within the backwater declined, the surface area for the 17 
backwater would also decline, and the area of emergent vegetation would also decline.  18 

Backwaters classified as directly connected had a surface water connection leading 19 
directly from the River channel.  Backwaters classified as indirectly connected are 20 
separated from the River and are supported by groundwater.  Effects to directly 21 
connected backwaters were determined using the hourly river surface analysis and effects 22 
to indirectly connected backwaters were determined using the groundwater analysis. 23 

K.2.3 Groundwater 24 

Groundwater adjacent to the river is influenced by the annual median elevation of the 25 
water surface in the river.  If the river-influenced groundwater elevation declines because 26 
of reduction in annual median river elevation, vegetation supported by that groundwater 27 
may be impacted.  The methodology for determining the area of groundwater influenced 28 
by the river and the changes in groundwater table elevation induced by median river 29 
elevation changes are presented here. 30 

Riparian vegetation along the river is supported by water from the river.  Water is lost 31 
(creating a “losing section”) from the river in reaches where there is no irrigation but 32 
there are stands of riparian vegetation.  This is because there is no input of water to the 33 
groundwater from its use on agricultural lands so the use by vegetation induces a water 34 
table gradient away from the river.  The river is essentially the only source of water for 35 
the flood plain riparian vegetation because tributary groundwater inflow is extremely 36 
small.  The groundwater table elevation at any location in losing sections will be the same 37 
as a decline in river annual median river surface elevation.  It will take a period of time 38 
for the decline in elevation of the groundwater table to stabilize at a decline equal to that 39 
of the river because of the slow movement of groundwater, and that is why an annual 40 
median reduction in Colorado River surface water elevation was used in determining 41 
impacts to groundwater elevations.  The small average annual tributary groundwater 42 
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inflow, where applicable, and water consumption by riparian vegetation are assumed to 1 
remain constant and, therefore, will have no influence on changes in groundwater table 2 
elevations. 3 

The river gains water where river water is used for agricultural irrigation on the adjoining 4 
flood plain or within the river valley.  These sections are defined as “gaining” sections.  5 
The amount of water “gained” in these sections is less than the amount diverted upstream 6 
for irrigation because of crop consumptive use and evaporation.  In these sections the 7 
amount of water not consumptively used by irrigated crops or evaporated, percolates 8 
down to the water table (deep percolation).  This deep percolation raises the groundwater 9 
elevation and creates a water table gradient towards the river either directly or through 10 
drains.  In these gaining sections, near-river groundwater table elevations are influenced 11 
by irrigated agriculture as well as water surface elevations in the river. 12 

During the mid-1970s, Loeltz and Leake (1983) studied groundwater conditions in the 13 
Yuma area.  While the primary purpose of this study was to quantify agricultural 14 
drainage flows that return to the river, some of the data from the study can be used to 15 
estimate the response in groundwater elevations to changes in annual median river water 16 
surface elevations in “gaining” sections since all the effective transects were in 17 
agricultural areas.  In this study 18 observation well transects were established about one 18 
mile apart between Laguna Dam and Morelos Diversion Dam.  Each transect consisted of 19 
observations wells 100 and 400 feet from the edge of the river on each side.  The 20 
transects were aligned perpendicular to the river.  Results from this study are believed to 21 
be applicable to other valleys along the LCR because the geohydrology is similar (see 22 
U.S. Geological Survey Professional Papers 486-G, 486-H, and 486-J for a detailed 23 
description of the river aquifer from Davis Dam to Yuma).  Most of the wells used in this 24 
study were destroyed during the 1983 high flows on the river, so are no longer available 25 
for data collection. 26 

The first step for determining changes in groundwater table elevations was to mark river 27 
annual median river water surface elevation changes at each of the 33 RM locations.  28 
Changes to the nearest two-tenths of a foot were then interpolated between the 29 
33 locations and marked along the centerline of the river.  At each location of a 0.2-foot 30 
increment mark a perpendicular cross-section was drawn through the profile of the 31 
groundwater aquifer.  In “gaining” sections where groundwater is influenced by irrigated 32 
agriculture, the groundwater elevation decline was set at one-half the annual median river 33 
water surface elevation decline at the edge of the irrigated field nearest the river, based on 34 
data from the Loeltz and Leake (1983) study.  Moving away from the river, the 35 
groundwater decline was set at zero at a point on the cross-section where the distance 36 
from the edge of the field (where the decline was half the river decline) is equal to the 37 
distance from the bank of the river to the edge of the irrigated field.  As an example, if 38 
the annual median river water surface declined by 1 foot, the decline in groundwater 39 
elevation was 0.5 foot at the edge of the nearest field on the cross-section.  If the distance 40 
from the river bank to the field edge was half a mile, then, going along the cross-section 41 
away from the river, at a point ½ mile from the field edge the groundwater decline was 42 
set at zero. 43 

In “losing” sections, the decline in groundwater elevation was set equal to the annual 44 
median river surface elevation decline along the entire cross-section.  The rationale for 45 
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this is that the only source of water for these areas is the river, and therefore the full 1 
reduction to the groundwater would effectively characterize the effect.  Once those points 2 
were established, contour lines joining points of equal groundwater declines were drawn.  3 
The contour lines were digitized and contour maps were developed. 4 

An estimate of riparian, and indirectly connected backwater, acreage influenced by a 5 
reduction in annual median river surface elevation resulting from changes in flow was 6 
made by overlaying the groundwater decline contour map on aerial photo-based land 7 
cover type maps (see BA Chapter 4 and HCP Chapter 3 for descriptions of the land cover 8 
types and mapping).  Results of this analysis were used to quantify the effects of 9 
implementing the future flow-related covered activities on covered species habitats. 10 

K.3 Analysis Results 11 

Results of the modeling described above were used to establish how water surface 12 
elevation changes of the river would effect water surface area changes on the river, water 13 
surface areas of backwaters connected to the river, and in water table elevations of 14 
groundwater influenced by the river.  The reduction in area of river, backwaters and 15 
associated marsh, and riparian vegetation are illustrated in this section. 16 

K.3.1 River and Backwaters 17 

Impacts for river, directly connected backwaters and associated marsh were determined 18 
for three months of the year.  The most extreme changes occurred in April (Tables K-1 19 
and K-2).  Because of the desire to analyze a worst-case condition, the changes for the 20 
month of April were used in the analysis of impacts on covered species habitat. 21 

The following table shows the river area by reach and the reductions in that area for each 22 
month that flows were analyzed.  The acres of reduction presented for April in these 23 
tables were used in defining the effects to aquatic and marsh associated covered species.  24 

Table K-1.  Reduction in River Area Acres 25 

Reduction in River Area (acres) 

Reach 
Current River 
Area (acres) April August December 

3 3,585 53 8 0 

4 and 5 10,303 137 77 48 

Total 13,888 190 85 48 
 26 



  Hydrologic Depletion Analysis of the Effects of Changes in 
Points of Diversion on Water Elevations and Habitat Area

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Appendices to Volumes I–III and V 

 
K-7 

December 2004

J&S 00450.00

 

Table K-2.  Reduction in Backwater Area 1 

Reduction in Backwater Emergent Area 
(acres) a 

Reduction in Backwater Open Water 
Area (acres) a 

Reach 

Current Total 
Backwater 

Area (acres) April August December April August December 

3 3,289 24 6 0 8 2 0 

4 and 5 7,234 109 62 48 68 39 30 

Total 10,523 133 68 48 76 41 30 
a The numbers used for the impact analysis in the Draft LCR MSCP documents have been corrected in these 

final documents.  The change is the result of the correction of an error. 
 2 

K.3.2 Groundwater 3 

Digitized contour maps showing groundwater table elevation changes are shown in 4 
Figures K-2–K-4.  The contours are only shown in mapped riparian vegetation areas. 5 

As shown by the contours, the maximum predicted reduction in groundwater elevation is 6 
0.8 feet in Reach 3, 1.6 feet in Reach 4, and 1.2 feet in Reach 5. 7 

For example, Table K-3 shows that groundwater levels could decline beneath 2,008 acres 8 
of the cottonwood-willow land cover type.  These figures do not reflect the amount of 9 
covered species habitat lost as described in the HCP and BA, but are the dataset used in 10 
conjunction with the species habitat models (see BA Chapter 4 and HCP Chapter 3) to 11 
define the effects to the species. 12 

Table K-3.  Potential Reduction in Extent of Cottonwood-Willow Land Cover Resulting 13 
From Groundwater Elevation Changes 14 

Reach Cottonwood-Willow 
Structural Typea 3 4 5 Total 

I 7 47 66 120 

II 13 26 2 41 

III 405 394 465 1,264 

IV 44 283 63 390 

V 42 31 3 76 

VI 26 75 16 118 

Total 537 855 616 2,008 
a See Section 4.4.1 of the LCR MSCP BA and Section 3.4.1 of the LCR 

MSCP HCP for a description of the structural types. 
 15 
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Figure K-2
Groundwater Drop Zones Associated with 0.86 maf Flow Reduction

in Colorado River Between Davis and Parker Dams (Reach 3)
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Figure K-3
Groundwater Drop Zones Associated with 1.574 maf Flow Reduction
in Colorado River Between Parker Dam and Imperial Dams (Reach 4)
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Figure K-4
Groundwater Drop Zones Associated with 1.574 maf Flow Reduction
in Colorado River Between Parker Dam and Imperial Dams (Reach 5)
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Appendix L 1 

Reach 7 Effects 2 

This analysis discusses the potential effects in Reach 7.  These effects include the 3 
international border below the Northerly International Boundary (NIB) because the east 4 
side of the river is the U.S. and the west side is Mexico.  Effects on resources could occur 5 
from potential changes in floodflow releases reaching Morelos Diversion Dam as a result 6 
of extending the Interim Surplus Guidelines through 2051.  Water flowing into Reach 7 is 7 
controlled by Mexican operation of Morelos Diversion Dam at the upper end of the 8 
reach.  Morelos Diversion Dam is the primary diversion point of Colorado River water 9 
delivered to Mexico under the Utilization of Waters of the Colorado and Tijuana Rivers 10 
and of the Rio Grande—Treaty between the United States of America and Mexico, dated 11 
February 3, 1944 (1944 Water Treaty). 12 

L.1 Methodology 13 

The analytical approach used to evaluate potential impacts in this reach is the same as 14 
that used for the Interim Surplus Guidelines (ISG).  The incremental hydrological change 15 
between the baseline conditions and the analyzed alternative was determined by 16 
modeling the Colorado River system.  Environmental baseline conditions are those 17 
expected to result from the full development of the river waters.  This includes the full 18 
development of the water allocated to the lower Colorado River (LCR) Basin and up to 19 
5.9 million acre-feet per year (mafy) of development of the upper Colorado River Basin 20 
allocation as recognized by the Colorado River Compact.  The same modeling 21 
assumptions used for the analysis of impacts on Lake Mead elevations were used for this 22 
analysis.  A complete discussion of the model and assumptions is found in Appendix J. 23 

The potential effects on the resources in this reach cannot be specifically determined 24 
because of the uncertainty of water use once it flows across the NIB and becomes 25 
available to Mexico.  The waters of the Colorado River, once delivered to Mexico, as 26 
agreed upon in the 1944 Water Treaty, are under the jurisdiction of Mexico.  The 1944 27 
Water Treaty contains no provisions requiring Mexico to provide water for 28 
environmental protection, nor any requirements relating to Mexico’s use of that water.  It 29 
is reasonably foreseeable that Mexico will continue to maximize consumptive use of its 30 
Colorado River water apportionment for agricultural, municipal, and industrial purposes. 31 

For clarification it is necessary to distinguish Mexico’s receipt of up to 200,000 acre-feet 32 
(af) of scheduled surplus water from that of additional water, which this analysis refers to 33 
as “excess flows.”  The 200,000 af of flood control surplus to Mexico is in addition to the 34 
amount necessary to supply uses in the United States and the more assured quantity of 35 
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1.5 mafy to Mexico.  This 200,000 af is scheduled by Mexico and is spread over the 1 
entire year as outlined in Article 15 of the 1944 Water Treaty, and is different from the 2 
surplus water that will be generated from the surplus guidelines.  Excess flows result 3 
from flood control operations, unanticipated contributions from events such as flooding 4 
along the Gila River, and/or other factors resulting in canceled water orders by water 5 
users below Parker Dam.  The change in probability of these excess flows is the subject 6 
of this analysis.  Mexico has complete autonomy as to how they manage apportioned 7 
(scheduled surplus water) and excess Colorado River flows. 8 

L.2 Flows Past Morelos Diversion Dam 9 

Currently, water can flow past Morelos Diversion Dam under three circumstances; (1) as 10 
a result of canceled water orders that Mexico is unable to divert at Morelos Diversion 11 
Dam; (2) during a Gila River flood event; and (3) during flood control releases along the 12 
mainstem Colorado River. 13 

Water released from Parker Dam to meet U.S. orders from irrigation districts in Imperial 14 
Valley, Coachella Valley, and the LCR Valley, normally takes up to 3 days to reach its 15 
point of diversion.  Occasionally, unforeseen events, such as localized precipitation, 16 
result in irrigation districts canceling these water delivery orders after the water has been 17 
released at Parker Dam.  Usually, the water is diverted at Morelos Diversion Dam for use 18 
in Mexico; however, some of this water may flow past Morelos Diversion Dam.  The 19 
volume of water passing by Morelos Diversion Dam as a result of cancelled water orders 20 
by contract users is rare enough not to have much effect on species and habitat in Reach 7 21 
below the NIB.  Mexico has the capability to divert more than its normal water order of 22 
900–5,500 cfs.  During those times that Mexico’s water order is below 5,500 cfs, they 23 
can divert water arriving at Morelos Diversion Dam above their water order.  Extension 24 
of the surplus criteria will not affect water that flows past the NIB as a result of canceled 25 
water orders. 26 

Gila River flows are unaffected by the proposed action and are constant between the 27 
baseline and the analyzed alternative.  Therefore, those flows are not modeled.  It should 28 
be noted that the last two events (1993 and 1997) that resulted in significant amounts of 29 
water downstream of Morelos Diversion Dam were caused by Gila River floodflows 30 
entering the Colorado River upstream, not floodflow releases in the Colorado River 31 
mainstem. 32 

L.3 Baseline Condition 33 

Excess flows below Morelos Diversion Dam are almost entirely attributable to flood 34 
control releases originating at Hoover Dam.  These flood control releases are dictated by 35 
the flood control criteria established for Lake Mead and Hoover Dam and are dependent 36 
on hydrologic conditions.  Mexico can schedule up to 200,000 af annually during years 37 
when flood control releases occur; however, it is important to remember that the water 38 
that flows beyond the NIB is managed by Mexico and may be used for their beneficial 39 
human uses and, therefore, may not flow down Reach 7.  As floodflows arrive at Morelos 40 
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Diversion Dam, Mexico has the discretion to divert more water than their water order or 1 
allow all the additional flows to move downstream of Morelos Diversion Dam.  In the 2 
past, Mexico has generally chosen to increase its diversion for use in agriculture for 3 
increased crop production and soil salinity improvement, or for diluting flows delivered 4 
at the Southerly International Boundary, municipal and industrial uses, or to recharge 5 
groundwater aquifers in the Mexicali Valley. 6 

Both the frequency and magnitude of excess flows are important factors in restoring and 7 
maintaining riparian habitat below Morelos Diversion Dam.  Those flows are analyzed in 8 
more detail in this section.  It should be emphasized that Mexico’s management decisions 9 
at and below Morelos Diversion Dam are not modeled because of the uncertainty of what 10 
Mexico chooses to do with excess water.  Therefore, the hydrologic analyses assume that 11 
any water in excess of Mexico’s scheduled normal or surplus deliveries are flows that 12 
would not be diverted by Mexico and would continue down the LCR channel below 13 
Morelos Diversion Dam through Reach 7. 14 

The potential for future excess flows of any magnitude to Reach 7 is shown in Figure L-1 15 
and Table L-1.  The frequency of occurrence is computed by counting the number of 16 
modeled traces for each year that has excess annual flows and dividing by the total 17 
number of traces (85).  As shown in Figure L-1, under baseline conditions, the 18 
probability is a maximum of 21 percent in 2018 and then follows a gradually declining 19 
trend.  The gradual decline in the trend can be attributed to increasing Upper Basin 20 
depletions.  Under baseline conditions, the frequency of occurrence of flows past Morelos 21 
Diversion Dam of any magnitude declines to about 15 percent in 2051. 22 

Predicting magnitudes of flows that could be expected from 2002 until 2051 is difficult.  23 
One way is to examine the probability of occurrence of flows greater than specified 24 
volumes based on historical data.  A volume of 250,000 af was selected for this analysis.  25 
This volume of flows may be expected to be generally beneficial for natural resources in 26 
Reach 7 (Luecke et al. 1999).  Figure L-2 and Table L-2 shows the potential for excess 27 
flows of 250,000 af or greater to Mexico under baseline conditions.  As illustrated, the 28 
probability of excess flows under baseline conditions exceeding 250,000 af is a 29 
maximum of 20 percent in 2026 and gradually declines to about 14 percent in 2051.  30 
Similarly, Figure L-3 and Table L-3 show the probability of excess flows of 1 maf or 31 
greater to be 13 percent in 2021. 32 

L.4 Comparison of the Analyzed Alternative to the 33 

Baseline Condition 34 

Figure L-1 presents a graphic comparison of future frequency of excess flows of any 35 
magnitude to Mexico under the analyzed alternative to those under the baseline 36 
conditions.  The probability of excess flows of any magnitude to Mexico for the analyzed 37 
alternative is compared to baseline conditions for selected years in Table L-1.  The 38 
analyzed alternative shows slightly higher probability of occurrence compared to the 39 
baseline through 2019.  This higher probability is attributable to the implementation of 40 
water transfers on the LCR that reduce the call for surplus from Lake Mead, resulting in 41 
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higher Lake Mead levels.  After 2019, the probability of occurrence of excess flows of 1 
any magnitude is equal to or slightly less for the baseline and analyzed alternative. 2 

Figure L-2 and Table L-2 show the probability of excess flows to Reach 7 that would 3 
exceed 250,000 af in one year.  As stated before, this volume was selected for analysis 4 
because it may be expected to be generally beneficial for natural resources in Reach 7.  5 
This analysis assumes the flows of 250,000 af or greater would arrive at Morelos 6 
Diversion Dam at a flow rate that could not be entirely diverted.  As stated before, 7 
Mexico has complete discretion over use of the water within its diversion capacity once it 8 
reaches Morelos Diversion Dam.  Mexico has the capacity to divert more than its normal 9 
water order; and, therefore, flows within its diversion capacity are expected to be diverted 10 
in its entirety.  However, examination of International Boundary and Water Commission 11 
(IBWC)–reported flows at the Southerly International Boundary (SIB) shows flows 12 
accruing throughout the reach ranging from 234,868 af in 2000; 98,947 af in 2001; and 13 
48,771 af in 2002.  This indicates water accrues through the reach from smaller amounts 14 
bypassed at Morelos Diversion Dam, seepage through the dam, and groundwater 15 
accumulation through the reach. 16 

The data displayed in Figure L-2 and Table L-2 for excess flows exceeding 250,000 af in 17 
one year show the same trends as the probability of excess flow of any magnitude.  That 18 
is, there would be a slightly higher probability of occurrence until 2018.  After that date, 19 
the probabilities are equal or slightly lower between the analyzed alternative and the 20 
baseline conditions.  These probabilities indicate periodic flows of 250,000 af will 21 
continue in any year under the analyzed alternative at about the same expected recurrence 22 
level as currently experienced. 23 

The above probabilities indicate conditions below Morelos Diversion Dam would be 24 
slightly less than those presumed to be beneficial.  Luecke et al. (1999) states it is not yet 25 
possible to quantify with certainty the required volume and frequency of these high 26 
flows. 27 

Mexico has complete discretion over the use of water entering that country.  As stated 28 
before, excess flows are generally diverted when possible for uses other than species and 29 
habitat.  It is only when the amount of water arriving at Mexico is in excess of what can 30 
be diverted that benefits to species and habitat can be realized. 31 



Figure L-1
Probability of Flows Past Morelos Diversion Dam

0%

5%

10%

15%

20%

25%

2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Year

Pr
ob

ab
ili

ty
 o

f O
cc

ur
re

nc
e

Baseline

Action Alternative



 



Figure L-2
Probability of Flows Past Morelos Diversion Dam

 Exceeding 250,000 Acre-Feet
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Figure L-3
Probability of Flows Past Morelos Diversion Dam

  Exceeding 1,000,000 Acre-Feet
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Table L-1.  Probability of Flows Past Morelos Diversion Dam 1 

Year Baseline Proposed Action Year Baseline Proposed Action 

Dec-03 0.0% 0.0% Dec-28 20.0% 20.0% 

Dec-04 0.0% 0.0% Dec-29 18.8% 18.8% 

Dec-05 4.7% 4.7% Dec-30 17.6% 17.6% 

Dec-06 5.9% 7.1% Dec-31 18.8% 18.8% 

Dec-07 9.4% 12.9% Dec-32 18.8% 18.8% 

Dec-08 11.8% 16.5% Dec-33 18.8% 17.6% 

Dec-09 14.1% 17.6% Dec-34 17.6% 17.6% 

Dec-10 17.6% 20.0% Dec-35 20.0% 17.6% 

Dec-11 15.3% 18.8% Dec-36 18.8% 18.8% 

Dec-12 17.6% 18.8% Dec-37 17.6% 17.6% 

Dec-13 17.6% 18.8% Dec-38 15.3% 14.1% 

Dec-14 15.3% 18.8% Dec-39 17.6% 17.6% 

Dec-15 11.8% 14.1% Dec-40 14.1% 14.1% 

Dec-16 15.3% 16.5% Dec-41 16.5% 15.3% 

Dec-17 17.6% 20.0% Dec-42 16.5% 16.5% 

Dec-18 18.8% 21.2% Dec-43 12.9% 11.8% 

Dec-19 21.2% 21.2% Dec-44 14.1% 14.1% 

Dec-20 18.8% 17.6% Dec-45 16.5% 16.5% 

Dec-21 21.2% 21.2% Dec-46 12.9% 12.9% 

Dec-22 18.8% 18.8% Dec-47 15.3% 14.1% 

Dec-23 18.8% 17.6% Dec-48 15.3% 14.1% 

Dec-24 18.8% 17.6% Dec-49 14.1% 14.1% 

Dec-25 18.8% 18.8% Dec-50 15.3% 14.1% 

Dec-26 20.0% 20.0% Dec-51 15.3% 15.3% 

Dec-27 21.2% 20.0%    
 2 
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Table L-2.  Probability of Flows Past Morelos Diversion Dam Exceeding 250,000 Acre-Feet 1 

Year Baseline Proposed Action Year Baseline Proposed Action 

Dec-03 0.0% 0.0% Dec-28 18.8% 18.8% 

Dec-04 0.0% 0.0% Dec-29 18.8% 18.8% 

Dec-05 4.7% 4.7% Dec-30 16.5% 15.3% 

Dec-06 5.9% 5.9% Dec-31 16.5% 14.1% 

Dec-07 8.2% 11.8% Dec-32 17.6% 18.8% 

Dec-08 11.8% 15.3% Dec-33 16.5% 16.5% 

Dec-09 12.9% 16.5% Dec-34 14.1% 12.9% 

Dec-10 15.3% 17.6% Dec-35 17.6% 15.3% 

Dec-11 15.3% 16.5% Dec-36 17.6% 17.6% 

Dec-12 16.5% 18.8% Dec-37 14.1% 12.9% 

Dec-13 17.6% 18.8% Dec-38 15.3% 14.1% 

Dec-14 14.1% 18.8% Dec-39 16.5% 15.3% 

Dec-15 11.8% 14.1% Dec-40 12.9% 12.9% 

Dec-16 12.9% 16.5% Dec-41 14.1% 14.1% 

Dec-17 17.6% 18.8% Dec-42 16.5% 14.1% 

Dec-18 17.6% 21.2% Dec-43 10.6% 11.8% 

Dec-19 18.8% 17.6% Dec-44 12.9% 12.9% 

Dec-20 16.5% 16.5% Dec-45 16.5% 16.5% 

Dec-21 17.6% 15.3% Dec-46 11.8% 11.8% 

Dec-22 16.5% 17.6% Dec-47 14.1% 14.1% 

Dec-23 18.8% 17.6% Dec-48 11.8% 11.8% 

Dec-24 16.5% 17.6% Dec-49 11.8% 11.8% 

Dec-25 17.6% 17.6% Dec-50 12.9% 11.8% 

Dec-26 20.0% 16.5% Dec-51 14.1% 14.1% 

Dec-27 20.0% 18.8%    
 2 
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Table L-3.  Probability of Flows Past Morelos Diversion Dam Exceeding 1 Million Acre-Feet 1 

Year Baseline Proposed Action Year Baseline Proposed Action 

Dec-03 0.0% 0.0% Dec-28 9.4% 10.6% 

Dec-04 0.0% 0.0% Dec-29 9.4% 9.4% 

Dec-05 1.2% 3.5% Dec-30 9.4% 9.4% 

Dec-06 3.5% 3.5% Dec-31 9.4% 9.4% 

Dec-07 3.5% 3.5% Dec-32 8.2% 9.4% 

Dec-08 9.4% 9.4% Dec-33 10.6% 9.4% 

Dec-09 8.2% 9.4% Dec-34 8.2% 9.4% 

Dec-10 9.4% 12.9% Dec-35 9.4% 9.4% 

Dec-11 9.4% 9.4% Dec-36 9.4% 9.4% 

Dec-12 10.6% 11.8% Dec-37 8.2% 8.2% 

Dec-13 9.4% 10.6% Dec-38 8.2% 7.1% 

Dec-14 9.4% 10.6% Dec-39 8.2% 7.1% 

Dec-15 8.2% 7.1% Dec-40 10.6% 10.6% 

Dec-16 8.2% 9.4% Dec-41 8.2% 7.1% 

Dec-17 10.6% 11.8% Dec-42 8.2% 7.1% 

Dec-18 9.4% 11.8% Dec-43 8.2% 9.4% 

Dec-19 10.6% 10.6% Dec-44 9.4% 11.8% 

Dec-20 10.6% 10.6% Dec-45 8.2% 8.2% 

Dec-21 12.9% 12.9% Dec-46 7.1% 7.1% 

Dec-22 10.6% 10.6% Dec-47 7.1% 8.2% 

Dec-23 9.4% 8.2% Dec-48 8.2% 7.1% 

Dec-24 9.4% 10.6% Dec-49 7.1% 7.1% 

Dec-25 9.4% 9.4% Dec-50 8.2% 7.1% 

Dec-26 10.6% 10.6% Dec-51 7.1% 5.9% 

Dec-27 12.9% 11.8%    
 2 

L.5 Summary 3 

In summary, there are only minor differences in the potential magnitudes and potential 4 
frequencies of excess flows between baseline conditions and the analyzed alternative.  5 
These differences are not expected to be significant. 6 
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Appendix M 1 

Effects of Flow-Related  2 

Covered Activities on Lake Mead 3 

M.1 Introduction 4 

This appendix documents the effects of the covered actions on the elevation of Lake 5 
Mead.  The U.S. Department of the Interior, Bureau of Reclamation (Reclamation) has 6 
identified three future flow-related actions that may affect elevations at Lake Mead.  7 
These potential future actions are:  1) the extension of surplus criteria; 2) the adoption of 8 
shortage criteria; and, 3) transfers within the Lower Basin.  The purpose of this analysis 9 
is to determine whether the anticipated changes in lake elevations are likely to have 10 
effects on riparian or fish habitat.  The impact analysis contained in this appendix looks at 11 
the combined affects of all three types of actions.  An analysis was also performed to 12 
determine the effects of each individual action, which are presented in detail. 13 

Reclamation has described conservation measures in the Biological Opinion for Interim 14 
Surplus Criteria, Secretarial Implementation Agreements, and Conservation Measures on 15 
the Lower Colorado River, Lake Mead to the Southerly International Boundary Arizona, 16 
California and Nevada (ISC/SIA BO) (U.S. Fish and Wildlife Service 2001).  The Lower 17 
Colorado River Multi-Species Conservation Program (LCR MSCP) model of effects to 18 
Lake Mead includes an assumption that the Interim Surplus Criteria (ISC) continue 19 
through 2051.  This model assumption has been carried through in the LCR MSCP 20 
analysis to estimate the most permissive potential set of surplus criteria and therefore a 21 
“worse-case” scenario of potential effects. 22 

M.2 Continuation of Ongoing Conservation 23 

Measures 24 

The conservation measures described in the ISC/SIA BO are designed to reduce the 25 
significance of effects on listed species and critical habitat.  Although the analysis of 26 
impacts on Lake Mead does not indicate significant new effects resulting from the 27 
covered actions, continuation of the measures described in the ISC/SIA BO as described 28 
below are to be included in the LCR MSCP. 29 
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1. LCR MSCP will continue to provide funding and support for continuation of the 1 
ongoing Lake Mead razorback sucker study.  The focus will be on resolving any 2 
remaining questions about the location of populations of razorbacks in Lake Mead 3 
from the lower Grand Canyon (Separation Canyon) area downstream to Hoover 4 
Dam, documenting use and availability of spawning areas at various water elevations, 5 
clarifying substrate requirements, monitoring potential nursery areas, continuing 6 
ageing studies and confirming recruitment events that may be tied to physical 7 
conditions in the lake.  The LCR MSCP and the U.S. Fish and Wildlife Service 8 
(USFWS) will agree to the term and further define the scope of this study.  This study 9 
may be followed by further research and monitoring within the adaptive management 10 
program of the LCR MSCP. 11 

2. Reclamation will to the maximum extent practicable provide rising spring (February–12 
April) water surface elevations of 5–10 feet on Lake Mead, to the extent hydrologic 13 
conditions allow.  This operation plan will be pursued through Beach/Habitat 14 
Building Flows (BHBF) and/or equalization and achieved through the Glen Canyon 15 
Adaptive Management Program and Reclamation’s Annual Operating Plan processes, 16 
as determined for spawning razorback suckers. 17 

3. Reclamation will continue existing operations on Lake Mohave that benefit native 18 
fish during the term of the LCR MSCP and will explore additional ways to provide 19 
benefits to native fish. 20 

4. Reclamation will monitor water levels of Lake Mead from February through April of 21 
each year during the term of the LCR MSCP.  The LCR MSCP will evaluate the 22 
impacts to razorback spawning at water levels below elevation 1160 feet mean sea 23 
level (msl).  The ISC/SIA BO includes a conservation measure to collect and rear 24 
larval razorbacks from Lake Mead if the lake elevation falls below this level, based 25 
upon an assumption that razorback spawning would be reduced or eliminated at 26 
water elevations below that level.  It should be noted however, that the spawning 27 
population of razorback sucker found in Echo Bay moved to a lower elevation in 28 
2002 and spawned, as the spawning location they had previously used was dry.  This 29 
indicates that razorback sucker can successfully move their spawning location into 30 
progressively lower elevations of the lake as the lake recedes.  Given this new 31 
information, the LCR MSCP and USFWS will evaluate the data developed in 32 
measure number 1, and determine if larva collection is appropriate, and if so at what 33 
water elevation it should be implemented. 34 

M.3 Discussion/Analysis—Background 35 

Hydrologic modeling was performed to show the probability of future hydrologic 36 
conditions for Lake Mead.  Since the future conditions are most sensitive to the inflows 37 
into the system, the model is run 85 times, each with a different inflow assumption based 38 
on historical data.  The resulting set of possible outcomes (called “traces”) is then 39 
statistically analyzed.  These analyses consist primarily of ranking the outcomes in each 40 
future year and computing percentiles from the rankings.  A complete description of the 41 
modeling procedure may be found in Appendix J. 42 
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M.4 Assumptions used in Modeling 1 

The following assumptions were used for the modeling: 2 

M.4.1 Covered Actions 3 

1. ISC:  current provisions are extended to 2051. 4 

2. Transfers:  845,000 acre-feet per year (afy) is transferred from below Davis Dam to 5 
above Hoover Dam, 860,000 afy from below Parker Dam to above Davis Dam, and 6 
1.174 million acre-feet per year (mafy) from Imperial Dam diversions to above 7 
Parker Dam.1 8 

3. Shortage Criteria:  The first level shortage is triggered by elevations that protect 9 
Mead elevation 1050 feet msl with approximately 80 percent assurance (80P1050).  10 
The second level shortage protects Lake Mead elevation 950 feet msl with 11 
100 percent assurance.  These levels represent the lowest levels Reclamation may use 12 
for shortage criteria when established, in order to provide the lowest extreme for 13 
impact analysis.  The 600,000 af of water conserved through federal conservation 14 
efforts does not stay in Lake Mead and isn’t distributed downstream.  This provides 15 
the worst case scenario for impacts to Lake Mead.  This assumption is used because 16 
while the 600,000 af will be distributed downstream, at this time routing and 17 
destination of this water is unknown.  This scenario also covers any impacts a 18 
maximum reduction of 60,000 af from Virgin and Muddy River inflows due to 19 
development of that water by Nevada.  That amount of water is subsumed in the 20 
600,000 af discussed above.  Also, some portion of the conserved water may stay in 21 
Lake Mead over some period of time. 22 

4. 1944 Water Treaty Deliveries:  1.515 maf of water delivered annually to Mexico.  Up 23 
to 200,000 af in surplus water is made available to Mexico during flood control 24 
surplus events.  Flows in excess of 1.7 maf are possible and are the result of flood 25 
control releases required by U.S. Army Corps of Engineers (Corps) regulations 26 
applicable to operation of Hoover Dam. 27 

M.4.2 Baseline 28 

1. ISC:  terminate in 2016. 29 

2. Transfers:  400,000 af is transferred from Imperial Dam diversions to above Parker 30 
Dam. 31 

3. Shortage Criteria:  The first level shortage is triggered by elevations that protect 32 
Mead elevation 1083 feet msl with approximately 80 percent assurance (80P1083).  33 
The second level shortage protects Lake Mead elevation 1000 feet msl with 34 
100 percent assurance.  There are no shortage criteria at present for Lake Mead 35 
operations.  The criteria used for the baseline are based on operations staff judgment 36 

                                                      
1  Note:  Reclamation has consulted on and received environmental compliance under the ISC/SIA BO for transfer of 400,000 af. 
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of a probable scenario for protection.  This criteria has been used in previous 1 
analyses, and is used here for consistency. 2 

4. 1944 Water Treaty Deliveries:  1.515 maf of water delivered annually to Mexico.  Up 3 
to 200,000 af in surplus water is made available to Mexico during flood control 4 
surplus events.  Flows in excess of 1.7 maf are possible and are the result of flood 5 
control releases required by Corps regulations applicable to operation of Hoover 6 
Dam. 7 

M.5 Modeling Results 8 

M.5.1 Analysis with Three Covered Actions 9 

The results of the analysis of the covered actions are as follows:  Figure M-1 shows the 10 
75th, 50th (median), and 25th percentile levels for Lake Mead elevations for the baseline 11 
and covered actions for the years 2002 through 2051.  These percentile levels were 12 
selected for analysis because higher and lower levels (the 90 percent and 10 percent, as 13 
were used in previous analyses) reflected least likely scenarios.  The 90 percent level 14 
represents essentially maximum inflow to Lake Mead over the period of analysis, and the 15 
10 percent level represents continual drought conditions over the period of analysis. 16 

Figure M-1 17 
Lake Mead End-of-December Water Elevations 18 

Comparison of Baseline to Action Alternative (All Actions) 19 
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It should be noted that none of these lines are the result of any particular assumed inflow 1 
(or outcome), but rather are a statistical compilation of the set of possible outcomes.  2 
Therefore, they are used to show general trends over the next few decades.  The general 3 
decline in lake level at the 25th and 50th percentile levels for both the baseline and covered 4 
actions is a result of future Upper Basin depletions. 5 

At the 50th percentile, under the baseline, Lake Mead is predicted to decline from 6 
approximately 1,142 feet in December 2003 to approximately 1,104 feet in December 7 
2051.  As stated before, decline is due to future Upper Basin depletions. 8 

At the 50th percentile under the covered actions, the same trend is noted, Lake Mead will 9 
decline 38 feet from approximately 1142 feet msl in December 2003 to approximately 10 
1,104 feet msl in December 2051.  During the intervening years, Lake Mead will be 11 
somewhat higher under the covered actions from 2002 through 2021 (maximum 12 
difference 15 feet higher in 2016).  After 2020, Lake Mead would be slightly lower under 13 
the covered actions (maximum difference approximately 12 feet lower in December 14 
2030). 15 

To further understand the potential effects of extending the ISC, 75th percentile and 25th 16 
percentile scenarios were also analyzed.  At the 75thth percentile Lake Mead gradually 17 
rises from approximately 1147 feet msl to 1193 feet msl by 2018 and ends the sample 18 
period in 2051 at approximately 1186 feet msl.  The maximum difference in elevation 19 
between the baseline and covered actions is 11 feet occurring at the end of the study 20 
period. 21 

At the 25th percentile the baseline indicates lake levels would decline to approximately 22 
1,018 feet in 2035 and then generally rise to 1032 feet msl at the end of the study period 23 
in 2051.  The covered actions indicate lake levels to follow the same trend and end at 24 
1033 feet msl, approximately 1 foot higher. 25 

M.5.2 Analysis with Individual Actions 26 

An analysis of the proposed alternative was conducted as well as an analysis to determine 27 
the effect of each of the three separate actions that comprise the proposed alternative.  28 
This included the effect of the transfers, effect of the lower shortage protection and the 29 
effect of extending the interim surplus criteria.  An additional analysis of the effect of 30 
extending the surplus criteria plus the lower shortage criteria was also conducted. 31 

The effect of the transfers alone would have a positive effect on Lake Mead elevations in 32 
that there is a probability of higher Lake Mead levels than the baseline levels that may 33 
occur over the program term.  This is a result of more water being made available for 34 
municipal and industrial purposes from agricultural use, not from surplus determinations 35 
out of Lake Mead.  The individual effect of the lower shortage protection and extending 36 
the surplus criteria (“no transfers option”) show probability of lower Lake Mead levels as 37 
opposed to the baseline (Figure M-2).  The effect of the no transfers option shows 38 
differences from the proposed alternative.  The first difference between the proposed 39 
alternative and the no transfers option occurs before 2017, which indicates little 40 
differences between the no transfers option from the baseline.  After 2017, comparison 41 
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shows a larger difference at the 50th percentile level than the proposed alternative.  The 1 
no transfers option shows a maximum 20 feet lower elevation than the baseline.  These 2 
analyses are further described in Appendix J. 3 

Figure M-2 4 
Lake Mead End-of-December Water Elevations 5 

Comparison of Baseline to Action Alternative Number 1D Conditions 6 
(Action Alternative Number 1D—Includes Extension of the  7 
Interim Surplus Guidelines and Lower Shortage Criteria) 8 
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Several factors may influence the potential impacts of the implementation of the covered 11 
actions.  The modeling suggests Lake Mead water surface elevation will fluctuate 12 
between full and progressively lower levels.  Neither the timing of water level variations 13 
between the highs and the lows, nor the length of time the water level would remain high 14 
nor low can be predicted.  These events would depend on the future variation in basin 15 
runoff conditions.  However, the timing of the decline, as it relates to the exposed 16 
sediment, will influence the future riparian habitat composition.  The amount of decline 17 
may influence the establishment of riparian habitat.  Also, the potential for re-filling Lake 18 
Mead must be considered. 19 

M.5.3 Impact on Delta at Lake Mead 20 

The first factor is the timing of lake level declines.  From January 1978 until June 1990, 21 
Lake Mead elevations were above 1,182 feet on a continuous basis.  In June, 1990, Lake 22 
Mead elevation declined to approximately 1,182 feet and stayed below that elevation 23 
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until the end of 1992.  The initial decline to 1,182 feet in June, 1990, and 1,179 feet in 1 
July, 1990, coincided with seedfall for Goodding willow.  Approximately 1,400 acres of 2 
predominantly Goodding willow became established at the Lake Mead delta, near Pierce 3 
Ferry, Arizona, as sediments became exposed during this time period.  Willow stands 4 
also became established along the lower Grand Canyon, below Separation Rapids to the 5 
Lake Mead delta, and at the mouths of the Virgin and Muddy Rivers.  In contrast, Lake 6 
Mead elevations were rarely above 1,182 feet prior to 1978, with an eleven month period 7 
from May, 1962, until March, 1963, representing the longest period that Lake Mead 8 
elevation stayed above that mark, inundating the delta area.  Drought conditions in the 9 
1950s, compounded by the filling of Lake Powell in the 1960s, produced a scenario 10 
where Lake Mead elevations exposed the delta area for periods as long as ten years.  11 
During the years when Lake Mead elevations were high enough to inundate the delta, 12 
these high lake levels almost always occurred during June and July.  The Lake Mead 13 
delta only became exposed before or after cottonwood-willow seedfall.  Thus, saltcedar, 14 
which seeds from early spring to late fall, became the predominant community type in the 15 
Lake Mead delta area (Bureau of Reclamation unpublished data). 16 

As Lake Mead elevation declines, sediments become exposed.  A second factor that may 17 
influence the type of plant community that will become established is the depth to 18 
groundwater or river surface elevation from these exposed sediments.  Current lake 19 
bottom elevations are not known and may, in fact, be slightly higher than the 1,182 foot 20 
elevation seen in 1990 due to the Glen Canyon experimental beach/habitat-building flow 21 
conducted during the spring of 1996 and normal sedimentation since then.  As the lake 22 
level declines and the present day lake bottom becomes exposed, the river elevation as it 23 
downcuts through the newly exposed delta will help determine whether cottonwoods or 24 
willows can survive, even if they become established.  If the river surface elevation is 8–25 
10 feet below the surface of the exposed soil, cottonwoods and willows would begin to 26 
incur mortality, thus, opening gaps for saltcedar and other species to become established. 27 

The hydrologic modeling shows that Lake Mead elevations are projected to fluctuate 28 
between full level and progressively lower levels during the period of analysis (2003–29 
2051) under both the baseline and covered actions.  However, as wet hydrologic cycles 30 
occur in the future, Lake Mead will fill.  If this event occurs after the establishment of 31 
riparian habitat due to declining lake levels, the newly established habitat would become 32 
inundated as occurred in the mid-1990s. 33 

It is difficult to determine exactly how many acres of riparian habitat may be formed due 34 
to declining Lake Mead elevations.  The majority of the Lake Mead shoreline does not 35 
have the soil necessary to regenerate riparian habitat.  Riparian habitat created by 36 
declining lake levels would most likely occur in four areas:  Lake Mead delta, Virgin 37 
River delta, Muddy River delta, and the portion of the Grand Canyon influenced by Lake 38 
Mead. 39 

M.5.4 Impact on Razorback Sucker Spawning 40 

Habitat 41 

The spawning habitat for razorback sucker in Lake Mead may be affected under both the 42 
No Action and covered actions.  The known spawning elevations for the razorback sucker 43 
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that may be important occur between 1120 and 1150 feet msl in Lake Mead.  These 1 
elevations would be protected 50 percent of the time under both the baseline and the 2 
covered actions until 2013.  Lake elevations are below the entire known spawning 3 
location at the 25th percentile by 2005.  A complete discussion of the spawning locations 4 
and effects of lowering water levels on those locations and nursery habitats is found in 5 
the ISC/SIA BO.  New information shows, however, the spawning population of 6 
razorback sucker found in Echo Bay moved to a lower lake elevation in 2002 and 7 
spawned, because the spawning location they had previously used was dry (Welker and 8 
Holden 2004).  This indicates the razorback sucker can successfully move their spawning 9 
location into progressively lower elevations in the lake as the lake recedes.  Sediment 10 
accumulation over available spawning substrate in Las Vegas Bay has been raised as an 11 
issue.  A recent study of the lake bottom in the Las Vegas Bay indicates, however, that 12 
accumulated sediment is probably not an issue except where sediment comes in from Las 13 
Vegas Wash.  The study revealed that sediment accumulation on the lake bottom outside 14 
of the old river channel was very thin and that alluvial deposits and rock outcrops are still 15 
exposed on large parts of the lake floor (Twichell and Rudin 1999). 16 

M.6 Conclusion 17 

As shown by the above analysis, there are only minimal differences at the 25th, 50th and 18 
75th percentile levels on Lake Mead elevations for the covered actions and the No Action 19 
Alternative.  The worse case analysis (no transfers option) shows larger differences. 20 

The actual impacts to Lake Mead levels that may occur will likely fall somewhere 21 
between the levels that are shown for all three covered actions and those shown for the no 22 
transfers option.  This is due to uncertainty whether the full amount of the proposed 23 
transfers (1.174 mafy between Imperial Dam and Parker Dam, and 0.845 mafy between 24 
Parker Dam and Hoover Dam) would actually occur during the life of the project. 25 

Based on that analysis, terrestrial habitat and razorback sucker spawning habitat 26 
associated with Lake Mead habitats may be affected as a result of implementing the 27 
covered activities.  Due to the uncertainty of how much of the transfers will actually 28 
occur the extent of the effect to those habitats cannot be determined. 29 
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Appendix N 1 

Detailed Implementation Cost Estimate 2 

Assumptions 3 

This appendix presents detailed assumptions used to estimate the cost for implementing 4 
the LCR MSCP Conservation Plan, and is a backup for Table 7-1 and the cost 5 
explanation provided in Chapter 7 of the LCR MSCP HCP.  The costs are presented in 6 
the same order as they are presented in Chapter 7.  General information on each cost 7 
category is provided in Chapter 7.  No additional assumptions are provided in this 8 
appendix for the existing habitat maintenance and remedial measures cost categories. 9 

N.1 Program Administration 10 

Table N-1 lists the estimated cost per employee per year of different program 11 
administration staff positions. 12 

Table N-1.  Cost per Employee per Year for Administrative Staff 13 

Number Position Cost per Employee per Year 
1 Program Manager $159,589 
2 Group Managers $135,050 
1 Senior Scientist $135,050 
1 IT—Database Management $113,566 
1 Coop/Grant Agreements $94,756 
1 Budget Analyst $94,756 
1 Admin—Secretary $57,613 
1 Admin—Secretary $51,681 
1 Clerk $41,151 

 14 

The costs include the yearly salary for each employee plus an additional 27 percent for 15 
the following benefits:  health insurance, life insurance, retirement, and social security.  16 
An additional 21 percent is added to the yearly salary and benefits for the following 17 
regional overhead costs:  support activities, human resources, local area network system, 18 
and finance.  Finally, an additional 20 percent is added to the yearly salary and benefits 19 
for the following LCR MSCP overhead costs:  rent, utilities, equipment, supplies, 20 
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training, vehicles, and avian field equipment.  Travel costs are assumed to be $20,000 per 1 
year. 2 

N.2 Land Acquisition 3 

It is assumed that private land will be purchased in years 6–15.  Approximately 4 
$19,000,000 will be spent on purchasing private land.  It is assumed that new tribal leases 5 
will be set up in years 6–20, and that approximately $41,100,000 will be spent on leasing 6 
tribal land through year 50.  Habitat creation will be implemented on public and tribal 7 
lands with no associated land acquisition costs in years 1–5.  It is assumed, however, that 8 
approximately $1,000,000 will be required during years 1–5 for planning of future 9 
acquisitions. 10 

N.3 Planning, Design, and Engineering 11 

Table N-2 lists the estimated cost per employee per year of different planning, design, 12 
and engineering staff positions, including the benefit and overhead costs described in 13 
Section N.1.  One-third of these staff positions would be funded for planning, 14 
engineering, and design.  The remaining two-thirds would be funded for the habitat 15 
creation cost category (Section N.4). 16 

Table N-2.  Cost per Employee per Year for Planning, Design, and Engineering Staff 17 

Number Position Cost per Employee per Year 
3 Project Manager $113,566 
1 Project Manager  $94,756 
2 Project Manager  $78,313 
1 Technical Support $57,613 
1 Technical Support $51,681 
1 Technical Support $46,192 

 18 

Travel costs are assumed to be $25,000 per year.  Travel costs are also divided between 19 
the planning, engineering, and design and habitat creation cost categories. 20 

Technical costs for planning, engineering, and design are assumed to fall within one of 21 
three categories.  Of the 30 total conservation areas that are assumed to be developed, 22 
five are assumed to be on agricultural land and would require no additional design, 10 are 23 
assumed to be on agricultural land and would require additional design, and 15 are 24 
assumed to be on undeveloped land and would require additional design.  Technical costs 25 
for planning, engineering, and design are assumed to be $100,000 per conservation area 26 
for the five conservation areas that are on agricultural land and would require no 27 
additional design.  Costs include soil and depth-to-groundwater analyses.  Technical costs 28 
for planning, engineering, and design are assumed to be $180,000 per conservation area 29 
for the 10 conservation areas that are on agricultural land and would require additional 30 
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design.  Costs include soil and depth-to-groundwater analyses ($100,000) and design 1 
contracting costs ($80,000).  Technical costs for planning, engineering, and design are 2 
assumed to be $240,000 per conservation area for the 15 conservation areas that are on 3 
undeveloped land and would require additional design.  Costs include soil and depth-to-4 
groundwater analyses ($100,000), topography and surveying ($40,000), and design 5 
contracting costs ($100,000). 6 

N.4 Habitat Creation 7 

It is assumed that over the 20-year period that creation is assumed to occur, total costs for 8 
creation of each land cover type will be approximately $72,500,000 for cottonwood-9 
willow on undeveloped land, $17,500,000 for cottonwood-willow on agricultural land, 10 
$6,100,000 for honey mesquite on undeveloped land, $3,600,000 for honey mesquite on 11 
agricultural land, $11,500,000 for marsh, and $21,600,000 for backwaters.  It is assumed 12 
that habitat created during years 1–5 will be established on active agricultural lands.  13 

N.5 Environmental Compliance 14 

For purposes of cost estimation, habitat creation projects are divided into three size 15 
categories: 16 

 Small project (100 acres or less); 50 percent of conservation areas are assumed to be 17 
small; 18 

 Medium project (100–500 acres); 40 percent of conservation areas are assumed to be 19 
medium; and 20 

 Large project (500–1,000 acres); 10 percent of conservation areas are assumed to be 21 
large. 22 

National Environmental Policy Act (NEPA) compliance costs are assumed to be: 23 

 Small project:  $15,000; 24 

 Medium project:  $30,000; and 25 

 Large project:  $55,000. 26 

Clean Water Act, sections 401 and 404, costs are assumed to be: 27 

 Nationwide Permit 27, “Stream and Wetland Restoration Activities,” compliance:  28 
$10,000 for each conservation area in addition to the below costs; 29 

 Small project:  $25,000; 30 

 Medium project:  $40,000; and 31 

 Large project:  $65,000. 32 
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National Historic Preservation Act (NHPA) section 106 compliance costs are assumed to 1 
be: 2 

 Small project:  $13,000; 3 

 Medium project:  $35,000; and 4 

 Large project:  $55,000. 5 

These costs reflect cultural inventory only.  If significant cultural resources are found, the 6 
cost for compliance with section 106 of the NHPA would increase considerably. 7 

Other regulatory compliance is assumed to cost $6,000 per conservation area.   8 

N.6 Fish Augmentation 9 

Of the 660,000 total razorback sucker that would be reared over the 50 years of the LCR 10 
MSCP, it is assumed that 12,000 per year would be reared in years 1–5 and 11–50, and 11 
that 24,000 per year would be reared in years 6–10.  Of the 620,000 total bonytail, it is 12 
assumed that 11,000 fish per year would be reared in years 1–5 and 31–50, 21,000 fish 13 
per year would be reared in years 6–10, and 12,000 fish per year would be reared in 14 
years 11–30.  The average cost for rearing both razorback sucker and bonytail, which 15 
includes the costs for hatching, rearing, tagging, and releasing each fish, is assumed to be 16 
$800,000 per year in years 1–5 and 11–15, $1,200,000 per year in years 6–10, and 17 
$600,000 per year in years 16–50. 18 

N.7 Conservation Area Management and 19 

Maintenance 20 

Table N-3 lists the positions that would be funded for conservation area management and 21 
maintenance. 22 

Table N-3.  Cost per Employee per Year of Conservation Management and Maintenance 23 
Staff 24 

Number Position Cost per Employee per Year 
up to 2 Site manager $108,970 
up to 1 Foreman $90,060 
up to 1 Foreman $73,624 
up to 2 Laborer $59,433 
up to 2 Laborer, half time $29,717 

 25 

It is assumed that one site manager would be funded in years 1–10, and two site 26 
managers would be funded in years 11–50.  It is assumed that one foreman at the higher 27 
pay rate would be funded in years 1–5; one foreman at the higher pay rate and one full-28 
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time laborer would be funded in years 6–10; one foreman at the higher pay rate, one 1 
foreman at the lower pay rate, and two full-time laborers would be funded in years 11–2 
15; and one foreman at the higher pay rate, one foreman at the lower pay rate, two full-3 
time laborers, and two half-time laborers would be funded in years 16–50.  Travel costs 4 
are assumed to be $20,000 per year for all staff. 5 

It is assumed that the cost of building a field facility is $250,000.  Utility costs for field 6 
facilities are assumed to be $4,850 per facility per year. 7 

The yearly lease and fuel cost for each vehicle is assumed to be $9,130.  It is assumed 8 
that $50,000 worth of other equipment would be purchased for every 5,000 acres of 9 
conservation area.  It is assumed that the cost to maintain this other equipment, fences, 10 
and roads would average $5 per acre per year. 11 

Water pumping costs are based on the consumptive use of each land cover type and the 12 
area of each land cover type that would be created in each 5-year period of the LCR 13 
MSCP.  For half of the water needs for created land cover types, it is assumed that water 14 
would be pumped (the other half of the needed water would come from the river or canals 15 
via gravity).  It is assumed that the water would be pumped from wells, that half of the 16 
water would be pumped with electricity and half would be pumped with diesel, and that 17 
the total cost for pumping would be $2.85 per acre-foot for electric pumping and 18 
$16.79 per acre-foot for diesel pumping. 19 

Maintenance activities include backwater dredging, cowbird control, and nesting box 20 
maintenance.  It is assumed that backwater dredging would take place every 25 years, 21 
starting 25 years after the 5-year period in which backwater creation took place (this 22 
assumption does not account for the dredging required after major flood events, a cost 23 
included under the remedial measures cost category).  It is assumed that 3,000 cubic 24 
yards would be dredged from each backwater acre, and that dredging costs are $7 per 25 
cubic yard.  It is assumed that cowbird control and nesting box maintenance are covered 26 
under the costs for maintenance staff and maintenance equipment. 27 

It is assumed that the major habitat maintenance that would be conducted by staff from 28 
the Yuma area office would cost an average of $130,000 per year for years 1–50. 29 

N.8 Law Enforcement Staff 30 

Table N-4 lists additional law enforcement positions that would be funded. 31 

Table N-4.  Cost per Employee per Year of Law Enforcement and Firefighting Staff 32 

Number Position Cost per Employee per Year 
1 Law enforcement officer $90,060 
up to 1 Law enforcement officer $73,624 
1 Firefighter $90,060 
up to 2 Firefighter $73,624 

 33 
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It is assumed that one law enforcement officer at the higher pay rate would be funded in 1 
years 1–15 and one law enforcement officer at the higher pay rate and one law 2 
enforcement officer at the lower pay rate would be funded in years 16–50.  Vehicle travel 3 
costs for law enforcement officers are assumed to be $0.36 per mile for 30,000 miles per 4 
year per person, for a total of $10,800 per person per year. 5 

N.9 Wildland Firefighting Staff 6 

Table N-4 lists additional firefighting positions that would be funded.  One firefighter at 7 
the higher pay rate would be funded in years 1–50; one firefighter at the lower pay rate 8 
would be funded in years 11–15 and two firefighters at the lower pay rate would be funded 9 
in years 16–50.  Vehicle travel costs for wildland firefighters are assumed to be $0.36 per 10 
mile for 30,000 miles per year per person, for a total of $10,800 per person per year. 11 

N.10 Topock Marsh Pumping 12 

In years 1–5, $300,000 would be spent for pump purchase.  It is assumed that the utility 13 
costs for pumping are $400 a day and that pumping would occur for 120 days every year. 14 

N.11 Monitoring, Research, and Adaptive 15 

Management 16 

System monitoring costs for fish are assumed to decrease from an average of 17 
$600,000 per year in years 1–5 to an average of $310,000 per year in years 6–15, 18 
decrease to an average of $210,000 per year in years 16–30, and then decrease to an 19 
average of $100,000 per year in years 31–50.  System monitoring costs for wildlife are 20 
assumed to increase from an average of $860,000 per year in years 1–5 to an average of 21 
$920,000 per year in years 6–15, decrease to an average of $210,000 per year in years 22 
16–30, and then decrease to an average of $150,000 per year in years 31–50.  Costs for 23 
system monitoring would include the development of a monitoring database.  It is 24 
assumed that an average of $100,000 per year in years 1–10 would fund database 25 
development. 26 

It is assumed that funding for fish species research would increase from an average of 27 
$240,000 per year in years 1–5 to an average of $380,000 per year in years 6–15, then 28 
decrease from an average of $60,000 per year in years 16–30 to an average of 29 
$30,000 per year in years 31–50.  Funding for primary wildlife species is assumed to 30 
increase from an average of $820,000 per year in years 1–5 to an average of $890,000 per 31 
year in years 6–15, then decrease from an average of $210,000 per year in years 16–30 to 32 
an average of $120,000 per year in years 31–50.  Funding for other wildlife and 33 
evaluation species is assumed to decrease from an average of $240,000 per year in years 34 
1–5 to an average of $220,000 per year in years 6–15, then decrease from an average of 35 
$20,000 per year in years 16–30 to $5,000 per year in years 31–50. 36 
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Funding for research on cottonwood-willow and honey mesquite development and 1 
management would decrease from an average of $790,000 per year in years 1–15 to an 2 
average of $370,000 per year in years 16–30, and then decrease to an average of about 3 
$150,000 per year in years 31–50.  Funding for marsh and backwater development and 4 
management research would increase from an average of $470,000 per year in years 1–5 5 
to an average of $700,000 per year in years 6–15, then decrease from an average of about 6 
$350,000 per year in years 16–30 to an average of $110,000 per year in years 31–50.  In 7 
years 1–15, an average of about $170,000 per year would fund research on fish rearing 8 
techniques and an average $170,000 per year would be used to conduct site evaluations to 9 
collect the information necessary to select conservation areas based on the conservation 10 
area site selection criteria. 11 

It is assumed that funding for postdevelopment monitoring of fish habitat would increase 12 
from an average of $160,000 per year in years 1–5 to an average of $320,000 per year in 13 
years 6–30, then decrease to an average of $260,000 per year in years 31–50.  Funding of 14 
postdevelopment monitoring for wildlife and wildlife habitat is assumed to increase from 15 
an average of $100,000 per year in years 1–5 to an average of $630,000 per year in 16 
years 6–15, and then increase to an average of about 735,000 per year in years 16–50.  17 
Management of the monitoring database is also included under postdevelopment 18 
monitoring.  Database management is assumed to cost an average of $80,000 per year in 19 
years 1–5 and increase to an average of about $240,000 per year in years 6–50. 20 

N.12 Water Acquisition 21 

For the purpose of this cost estimate, it is assumed that water rights are bought along with 22 
private land that is acquired.  Costs associated with the purchase of water rights together 23 
with property are included in the “Land Acquisition” cost estimate.  It is assumed that 24 
half of the lands in public ownership have associated water rights, and that water rights 25 
would need to be purchased for habitat creation on the remaining half of public lands.  It 26 
is assumed that water rights would be leased together with tribal lands; costs associated 27 
with the lease of water rights together with tribal lands are included in the “Land 28 
Acquisition” cost estimate. 29 

The estimated water use during each 5-year period is based on Reclamation’s experience 30 
with irrigating riparian land cover types.  It is assumed that more water would be needed 31 
during the first years of creation.  When land cover types are more fully established, it is 32 
assumed that less water will be needed (e.g., more established canopies can decrease 33 
evaporation of applied water and established plants are more likely to be able to access 34 
groundwater). 35 
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Appendix O 1 

Major Facilities on the Lower Colorado River 2 

The following section presents a brief description of the major facilities on the lower 3 
Colorado River1 (LCR).  A summary of facility ownership and operators is provided in 4 
Table O-1.  The facilities are described in a downstream route along the course of the LCR. 5 

Table O-1.  List of owner/operators for major facilities along the Lower Colorado River 6 

Facility Owner Operator Powerplant Diversion 

Senator Wash U.S. IID Pumping and generating None 
Laguna U.S. IID None None 
Imperial U.S. IID None Gravity 
Palo Verde U.S. PVID None Gravity 
Headgate Rock U.S U.S. Low head hydro Gravity 
Parker U.S. U.S. Hydro –1 
Davis U.S. U.S. Hydro None 
Hoover U.S. U.S. Hydro –2 
Morelos Mexico Mexico None Gravity 
Pilot Knob Powerplant IID IID Low head hydro Min 700 cfs 

Max 8000 cfs 
Siphon Drop Powerplant U.S. Yuma Co. Water Users Low head hydro Min 350 cfs 

Max 2000 cfs 

Notes:  During normal years all water released through the dams is discharged through the power plants if so 
equipped within the capacity of the power plant. Otherwise it is released through discharge gates or 
valves. No water goes over the dams during normal years. Hoover Dam is equipped with a Pelton 
wheel generator for system power and startup. All other generators and pumps are turbine type. 

cfs = cubic feet per second. 
CRIT = Colorado River Indian tribes. 
IID = Imperial Irrigation District. 
PVID = Palo Verde Irrigation District. 
1 Metropolitan Water District of Southern California operates the Whitsett pumping plant and the Central 

Arizona Project operates the Havasu Pumping Plant from the lake behind Parker Dam. 
2 Southern Nevada operates pumped diversion from Lake Mead. 

 7 

                                                      
1 Adopted from Appendix D, “Description and Assessment of Operations, Maintenance, and Sensitive Species of the 
Lower Colorado River, August 1996.” 
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O.1 Glen Canyon Dam 1 

Glen Canyon Dam, which created the reservoir Lake Powell, was completed in 1963 as a 2 
principal part of the Colorado River Storage Project.  It is a concrete arch dam 710 feet 3 
high and 1,560 feet wide.  The maximum generating discharge capacity is 33,200 cubic 4 
feet per second (cfs) which may be augmented by an additional 15,000 cfs through the 5 
river outlet works.  The active capacity of Lake Powell is 20,876,000 acre-feet.  Lake 6 
Powell has no legislated flood control space.  The required system flood control space is 7 
allocated among elected project reservoirs including Lake Powell, to augment the 8 
1.5 million acre-feet (maf) required to be available in Lake Mead. 9 

The filling of Lake Powell occurred from 1963 through 1980, during which time all 10 
releases of water in the LCR system were in response to downstream demands and other 11 
consumptive uses. 12 

O.2 Hoover Dam 13 

Hoover Dam was authorized under the Boulder Canyon Project Act.  The dam was 14 
constructed in the Black Canyon of the Colorado River about 36 miles from Las Vegas, 15 
Nevada.  Construction began in 1931 and was completed in 1935. 16 

Hoover Dam was a pioneering structure for providing multiple-purpose water resource 17 
functions.  The dam controls floods; stores water for irrigation, municipal, and industrial 18 
uses in three states; and generates hydroelectric power. 19 

Prior to construction of the dam, the Colorado River downstream was characterized by 20 
recurring cycles of flooding in the spring and drought during the summer and fall, which 21 
caused damage to crops and nearby property.  Flows ranged from an estimated maximum 22 
of 300,000 cfs on July 8, 1884, to a low of 700 cfs recorded on December 28, 1924, with 23 
a recorded average flow of nearly 15,570 cfs prior to the construction of Hoover Dam. 24 

The dam impounds Lake Mead where water can be stored to a maximum conservation 25 
pool of about 27 maf at elevation 1,221.4 feet above msl, and backs water upstream 26 
approximately 115 miles creating a surface area of about 163,000 acres at elevation 27 
1,229 feet.  The dam is 726 feet high and the water depth is approximately 590 feet.  28 
During a “normal” water year, 9 maf of water is released from the dam for U.S. 29 
entitlement holders and 1944 Water Treaty water for Mexico.  See discussion in 30 
Chapter 2 of the LCR MSCP Biological Assessment. 31 

The dam is a major source of power generation in the southwest.  The power plant 32 
generating capacity is approximately 2,080,000 kilowatts (kW) with maximum release at 33 
approximately 49,000 cfs.  The spillways have a maximum release capacity of about 34 
400,000 cfs at 1,232 feet with the drum gates in a closed position.  This provides a total 35 
release capacity of 449,000 cfs.  Flood storage of 1.5 maf is located between elevation 36 
1,219.6 and 1,229 feet. 37 
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O.3 Davis Dam 1 

The Davis Dam and Powerplant facility was constructed by Reclamation in Pyramid 2 
Canyon, 67 miles downstream from Hoover Dam.  The site is 10 miles north of the point 3 
where Arizona, Nevada, and California meet, and approximately 2 miles upstream from 4 
Laughlin, Nevada, and Bullhead City, Arizona. 5 

Completed in 1953, Davis Dam is an earth and rock-fill embankment with a concrete 6 
spillway, gravity structure, intake structure, and power plant.  The dam’s primary purpose 7 
is to re-regulate Hoover Dam releases so that they meet downstream demand, including 8 
the annual delivery of 1.5 maf of water to Mexico.  This is in accordance with the 1944 9 
Water Treaty. 10 

Located on the Arizona side of the river, the Davis Dam Powerplant is immediately 11 
downstream from the dam embankment.  The power plan generating capacity is 12 
255,000 kW.  The Department of Energy (DOE) markets all of Davis Firm Electric 13 
Service’s energy and capacity.  The forebay is formed by the intake, spillway, and gravity 14 
structures. 15 

Lake Mohave lies behind Davis Dam and is bound for most of its length by the steep 16 
walls of Pyramid, Eldorado, and Black Canyons.  The lake is relatively narrow, not more 17 
than 4 miles across at its widest point, but provides significant recreation opportunities 18 
and supports the largest extant population of the endangered razorback sucker.  19 
Additionally, the lake captures and delays flash flood discharge from the side washes 20 
below Hoover Dam. 21 

O.4 Parker Dam 22 

Parker Dam spans the Colorado River between Arizona and California 17 miles northeast 23 
of the town of Parker, Arizona.  Constructed between 1934 and 1938 by Reclamation, 24 
Parker Dam’s primary purpose is to provide reservoir storage from which water can be 25 
pumped into the Colorado River aqueduct and the Central Arizona Project (CAP) 26 
aqueduct.  Lake Havasu, the reservoir behind Parker Dam, is about 45 miles long and 27 
covers 20,390 acres.  It can store 648,000 acre-feet of water.  The CAP began pumping 28 
water from Lake Havasu in 1985.  It has a capacity for delivering water to users in central 29 
and southern Arizona. 30 

Parker Dam is one of the deepest dams in the world.  Seventy-three percent of its height 31 
is below the original riverbed; about 85 feet of the 320 feet of structural height of the dam 32 
is visible.  The dam’s superstructure rises another 62 feet above the roadway across the 33 
top of the dam.  Parker Powerplant is located on the California side of the Colorado River 34 
immediately below the dam.  It houses four hydroelectric generating units.  The installed 35 
generating capacity is 120,000 kW, but due to the high tailrace elevation the generating 36 
production is approximately 108,000 kW.  Four 22-foot diameter penstocks carry up to 37 
5,500 cfs each, to feed the generating units.  Fifty percent of the plants power output is 38 
reserved for The Metropolitan Water District of Southern California (Metropolitan) to 39 
pump water along the Colorado River aqueduct to the Pacific Coast.  The remaining Firm 40 
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Electric Service power is marketed by Western Area Power Administration (Western), a 1 
DOE agency.  Under an agreement between Reclamation and Metropolitan, the latter 2 
agency financed almost the entire cost of constructing Parker Dam.  Metropolitan’s 3 
Whitsett Pumping Plant, 2 miles upstream from the dam on Lake Havasu, lifts water from 4 
the reservoir into the Colorado River Aqueduct, which can deliver up to one billion 5 
gallons per day of Colorado River water to the metropolitan areas in southern California. 6 

O.5 Headgate Rock Dam 7 

Headgate Rock Dam is located on the LCR about 1 mile northeast of the town of Parker, 8 
Arizona, and 14 miles below Parker Dam.  It was constructed in 1941 as a diversion 9 
structure to provide irrigation water to the Colorado River Indian Tribes.  A 3-unit, low-10 
head run-of-the-river powerplant was added to the structure in 1992. 11 

The water retained by the dam, Lake Moovalya, extends approximately 10 miles 12 
upstream and contributes a stable water surface to the recreational area known as the 13 
“Parker Strip.”  The dam raises the river water level approximately 15 feet, but develops 14 
no useable storage.  The water releases below Headgate Rock Dam mirror the releases 15 
from Parker Dam. 16 

The existing spillway capacity through all 7 gates is 140,000 cfs.  The maximum 17 
powerplant discharge is 20,000 cfs.  The maximum generating capacity of the powerplant 18 
is 19.5 megawatts (MW). 19 

O.6 Palo Verde Diversion Dam 20 

The Palo Verde Diversion Dam consists of a concrete, gated structure with an adjacent 21 
embankment.  Reclamation began construction in 1956 and the dam was completed in 22 
1957, as a permanent replacement for the old Palo Verde rock weir.  The dam raises the 23 
water levels approximately 12 feet, which is sufficient for the gravity flow needed to 24 
provide the water supply to the Palo Verde Valley, including the city of Blythe.  The dam 25 
has no useable storage even though the backwater from the dam reflects approximately 26 
15 miles upstream.  The dam is operated and maintained by the Palo Verde Irrigation 27 
District (PVID). 28 

O.7 Imperial Dam 29 

Imperial Dam is located approximately 18 miles northeast of Yuma, Arizona.  30 
Construction of Imperial Dam and Desilting works by Reclamation began in January 31 
1936 and was completed in July 1938.  The dam was constructed to provide for the 32 
diversion of Colorado River water to the Imperial and Coachella Valleys, the Reservation 33 
Division of the Yuma Project, and Yuma Valley through the All-American Canal on the 34 
west side of the dam; and to the Gila Project and the Yuma Auxiliary Project through the 35 
Gila Gravity Main Canal on the east side of the dam. 36 
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Imperial Dam raised the water surface above the original river 23 feet to elevation 1 
181 feet.  It was designed to provide a maximum diversion of 15,155 cfs for the All-2 
American Canal, 2,200 cfs for the Gila Gravity Main Canal, and was designed to pass a 3 
maximum flood of 180,000 cfs. 4 

Imperial Dam created a reservoir that originally had a capacity of 85,000 acre-feet, but, 5 
the reservoir quickly filled with sediment, as was anticipated.  Intermittent dredging and 6 
sluicing operations are required to maintain a small reservoir pool with a capacity of 7 
about 1,000 acre-feet to ensure diversions can be made to the All-American Canal and 8 
Gila Gravity Main Canal.  Desilting works were provided for both the All-American 9 
Canal and Gila Gravity Main Canal.  Sediment accumulations are sluiced downstream to 10 
the Laguna Desilting Basin where the sediment is removed by dredging and disposed of 11 
adjacent to the desilting basin. 12 

O.8 Senator Wash Pumping/Generating Plant and 13 

Regulating Reservoir 14 

Senator Wash is an off-stream storage facility located approximately 2 miles upstream 15 
from Imperial Dam.  It was constructed to supplement limited storage behind Imperial 16 
Dam and Laguna Dam.  When sufficient storage is not available at Imperial and Laguna 17 
Dams, Senator Wash is used to regulate excess flows arriving at Imperial Dam to prevent 18 
over deliveries to Mexico.  This storage also ensures delivery demands can be met when 19 
flows arriving at Imperial Dam are less than water user demand. 20 

Construction of Senator Wash began in 1964, with operation beginning January 30, 1966.  21 
The reservoir has a capacity of 13,836 acre-feet at elevation 251 feet.  Senator Wash 22 
water surface elevation varies between 210 feet and 240 feet.  Current reservoir 23 
restrictions prevent raising the reservoir to elevation 251 feet due to concerns with 24 
seepage and high hydraulic pressure under the toe of Senator Wash Dam and along West 25 
Squaw Lake Dike.  The reservoir elevation fluctuates according to water user demand 26 
and flows arriving at Imperial Dam. 27 

O.9 All-American Canal, Pilot Knob and Siphon 28 

Drop Powerplants 29 

Construction of the All-American Canal started in 1934 and was completed in 1940.  It 30 
replaced the Alamo Canal, which was originally constructed in 1900 to provide a source 31 
of irrigation water to the Imperial Valley.  Diversion of water from the Colorado River 32 
into the Alamo Canal was made from a headworks facility located near Pilot Knob.  33 
Several problems were associated in making this diversion, including the removal of 34 
trash and constant dredging to control sediment.  In addition, much of this canal was 35 
located in Mexico, and the Mexican government controlled flows in the canal being 36 
delivered to the United States. 37 
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In 1905, a major flood on the Colorado River washed out the Alamo Canal headworks, 1 
and the Colorado River partially changed course.  The river flowed into the Salton Sea 2 
for nearly two years, inundating approximately 330,000 acres of land in the Imperial 3 
Valley.  On February 10, 1907, the Southern Pacific Railroad Company was able to force 4 
the Colorado River back into its natural channel. 5 

The All-American Canal is approximately 80 miles long and provides irrigation water to 6 
over 500,000 acres of land in the Imperial Valley, over 78,000 acres in the Coachella 7 
Valley, approximately 15,000 acres in the Reservation Division of the Yuma Project, and 8 
over 40,000 acres in the Valley Division of the Yuma Project. 9 

A wasteway was constructed by Imperial Irrigation District (IID) on the All-American 10 
Canal at Pilot Knob in 1938, and a power generation facility was added at Pilot Knob off 11 
the All-American Canal in 1961.  Both facilities are located upstream of Morelos 12 
Diversion Dam.  The wasteway was constructed to protect the All-American Canal and 13 
provide a place to discharge excess water back to the Colorado River, in particular those 14 
deriving from side wash inflows or water user cutbacks in Imperial Valley.  Pilot Knob 15 
Powerplant was constructed to allow generation of power from water deliveries made in 16 
satisfaction of the 1944 Water Treaty.  Pilot Knob has 55 feet of hydraulic head and can 17 
produce up to 33,000 kW of electricity, which is about twice the hydraulic head that was 18 
available at Siphon Drop Powerplant.  This made it economically feasible to construct 19 
Pilot Knob Powerplant under a transferred water agreement with the Yuma County Water 20 
Users’ Association. 21 

Currently, if Mexico’s order at the Northern International Boundary (NIB), less drainage 22 
return flows and sediment control flows below Imperial Dam, is greater than or equal to 23 
700 cfs, the water for delivery to Mexico at the NIB is routed through the Pilot Knob 24 
Powerplant to generate power.  Otherwise this water would have been delivered either 25 
below Laguna Dam or through the Siphon Drop Powerplant and California wasteway 26 
near Yuma, Arizona.  Prior to 1995, water was not transferred to Pilot Knob Powerplant 27 
until a flow of 1,000 cfs was available for transfer.   28 

Siphon Drop Power Plant was originally constructed in 1926 on the old Yuma Main 29 
Canal.  It was developed to generate power from water deliveries made to the Yuma 30 
Project through the Yuma Main Canal until 1941, and from water delivered to the Yuma 31 
Project and Mexico from 1941 through 1972 by way of the All-American Canal.  The 32 
original powerplant was shut down in 1972, and a new powerplant was constructed and 33 
placed in operation in 1987.  It currently operates to develop power from Yuma Project 34 
deliveries and deliveries made to Mexico.  If Mexico’s water order at the NIB, less 35 
drainage return flows and sediment control flows below Imperial Dam, is less than 36 
700 cfs, the water is normally routed through the Siphon Drop Powerplant to generate 37 
power.  Siphon Drop Powerplant requires a minimum flow of 350 cfs to operate and, to 38 
the extent possible, this flow is maintained through delivery requirements to Mexico and 39 
water ordered for the Valley Division of the Yuma Project. 40 

The Yuma Main Canal wasteway, commonly referred to as the California Wasteway, was 41 
constructed in 1912.  At the same time, the Colorado River Siphon was constructed under 42 
the Colorado River at Yuma, Arizona, to deliver water to the Yuma Valley Division in 43 
Arizona.  The wasteway was constructed to protect the Yuma Main Canal if excess flows 44 
are diverted into the canal or sudden cutbacks in water use in the Yuma Valley occur.  45 
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The wasteway allows those excess flows to be diverted back into the Colorado River.  1 
Later, after the All-American Canal was constructed a portion of the water delivery to 2 
Mexico was routed down the All-American Canal through Siphon Drop Powerplant and 3 
the Yuma Main Canal wasteway. 4 

O.10 The Gila Gravity Main Canal 5 

Construction of the Gila Gravity Main Canal occurred between 1936 to1943.  6 
Construction dialogs occurred during World War II.  The canal is 20.5 miles in length 7 
with two tunnels and has a capacity of 2,200 cfs.  It serves approximately 100,000 acres 8 
of farmland located in the Wellton-Mohawk Irrigation and Drainage District, the North 9 
Gila and South Gila Valleys, the Yuma Mesa Irrigation and Drainage District, and the 10 
Unit “B” Auxiliary Project. 11 

The headworks for the Gila Gravity Main Canal is located at Imperial Dam.  Since the 12 
Gila Project was originally authorized to irrigate 585,000 acres, three diversion outlets 13 
were originally provided at Imperial Dam.  The acreage to be served by the project was 14 
reduced in 1947 to 115,000 acres, so only one outlet and one desilting basin were put into 15 
operation.  The water delivery from the Gila Gravity Main Canal to the North Gila Canal 16 
started in 1943.  Water was first diverted from the Gila Gravity Main Canal to the 17 
Wellton-Mohawk Division in 1952, and the last of the Wellton-Mohawk Project was 18 
completed in 1957.  Water diversions to Yuma Mesa started in 1952 and water diversions 19 
to the South Gila Valley began around 1965. 20 

O.11 Laguna Dam 21 

Construction of Laguna Dam began in July 1905, and the diversion structure was 22 
completed in 1909.  Laguna Dam was originally constructed to serve as a diversion 23 
structure and desilting works for the Yuma Main Canal on the California side of the 24 
Colorado River and for the North Gila Canal on the Arizona side of the Colorado River.  25 
The dam raised the water level above the original streambed approximately 13 feet 26 
(138 to 151 feet).  Laguna Dam passed flows in excess of 180,000 cfs prior to the 27 
construction of Hoover Dam. 28 

The Yuma Main Canal served the Yuma Project, which consisted of the Reservation 29 
Division in California and the Valley Division in Arizona.  The Yuma Project was the 30 
first Reclamation Project on the LCR.  The dam originally diverted water to 31 
approximately 14,700 acres of land in the Reservation Division, over 53,000 acres in the 32 
Valley Division and approximately 3,500 acres in the North Gila Valley.  In 1941, a 33 
turnout was constructed on the All-American Canal at Siphon Drop to supply part of the 34 
water for the Yuma Project.  In June 1948, the diversion works for the Yuma Main Canal 35 
were sealed at Laguna Dam and all of the water for the Yuma Project was delivered 36 
through the All-American Canal. 37 

Delivery of water to the North Gila Irrigation District through the Gila Gravity Main 38 
Canal was authorized in May of 1953.  Diversions into the Gila Gravity Main Canal are 39 
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made at Imperial Dam.  This ended the need to divert water to North Gila from Laguna 1 
Dam, and the Arizona heading for the North Gila Canal was sealed. 2 

Today Laguna Dam serves as a regulating structure for sluicing flows that control 3 
sediment below Imperial Dam, and to help store excess flows that arrive at Imperial Dam 4 
to prevent over-deliveries to Mexico.  Water stored behind Laguna Dam can be used as 5 
part of Mexico’s water order when less than expected water is available at Imperial Dam 6 
to meet water demand by U.S. water users.  Laguna Dam also protects the downstream 7 
toe of Imperial Dam. 8 

Total storage behind Laguna Dam is currently estimated to be 400 acre-feet.  Prior to the 9 
1983, Colorado River flood the capacity was approximately 1,500 acre-feet.  Dredging 10 
was carried out behind Laguna Dam from the 1950s to the early 1970s, in order to 11 
maintain its relatively small storage capacity.  Sediment removed from above Laguna 12 
Dam was placed directly downstream of the rock-fill weir in the floodplain. 13 

O.12 Morelos Diversion Dam 14 

Morelos Diversion Dam is located approximately 9 miles southwest of Yuma, Arizona.  15 
Morelos Diversion Dam was constructed by Mexico beginning in late 1948 and became 16 
officially operational on November 8, 1950.  Its construction was authorized under 17 
Article 12 of the 1944 Water Treaty to provide a diversion for the delivery of Colorado 18 
River water to the Mexicali Valley. 19 

Minute No. 242 (Minutes are defined as amendments to the 1944 Water Treaty) provided 20 
requirements for deliveries at the NIB and the Southerly International Boundary (SIB) 21 
near Yuma and San Luis, Arizona, respectively.  Up to 140,000 acre-feet annually of 22 
agricultural drainage water can be delivered to Mexico at the SIB.  The remaining 23 
1.36 maf of water is to be delivered to Mexico at the NIB annually and diverted at 24 
Morelos Diversion Dam to the Mexicali Valley.  After the United States Bypass Drain 25 
was completed in 1978, the Colorado River channel downstream of Morelos Diversion 26 
Dam was normally dry unless flows in excess of Mexico’s requirements arrived at the 27 
NIB.  Such flows occurred from 1979 to 1980, from 1983 to 1988, in 1993, and from 28 
1997 to 1999. 29 

Water in excess of Mexico’s water order at the NIB is normally passed through Morelos 30 
Diversion Dam, through the Limitrophe Division, and into the original Colorado River 31 
Channel downstream.  Water in excess of Mexico’s water order occurs when surplus or 32 
flood releases are made from either the Colorado River system or the Gila River system.  33 
Excess water arriving at Mexico may also result from side wash inflows that occur above 34 
or below Imperial Dam; from a sudden drop in water user demand; or when insufficient 35 
storage is available in Senator Wash, Imperial, or Laguna reservoirs to contain flows 36 
arriving from Imperial Dam. 37 

Flows arriving at Morelos Diversion Dam normally range from about 750 to over 3,000 38 
cfs during the year.  During 1983, flows in excess of 40,000 cfs arrived at the NIB due to 39 
flood control releases on the Colorado River, and in 1993 flows in excess of 25,000 cfs 40 
arrived at the NIB due to flooding on the Gila River. 41 
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Mexico is responsible for the operation and maintenance of Morelos Diversion Dam and 1 
associated expenses.  Mexico is also responsible for removal/clearing of 2 
sediment/vegetation immediately upstream and downstream of the dam pursuant to 3 
Minute No. 197 of the 1944 Water Treaty.  Minute No. 197 provides for international 4 
hydrographic, operational and maintenance activities administered by the International 5 
Boundary and Water Commission (IBWC).  The international boundary is marked on the 6 
structure under the terms of the 1944 Water Treaty.  Gauging stations are provided and 7 
operated by the United States section of the IBWC on the Colorado River, at the NIB, 4 8 
miles downstream of the NIB, and at the SIB.  The United States provides monthly 9 
groundwater elevations for lands in the United States above and below Morelos 10 
Diversion Dam.  Sediment sampling at NIB is performed by the United States each 11 
month of the year.  Mexico is also required to provide river gauges immediately upstream 12 
and downstream of Morelos Diversion Dam, stage recorders in the canal immediately 13 
downstream of Morelos Diversion Dam, and sediment sampling stations in the canal 14 
system.  Both countries are required to take annual river cross-sections at various 15 
locations. 16 
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Appendix R 1 

History of River Work and Maintenance 2 

(Thirty-two strip maps, showing facilities and maintenance, are included in the electronic 3 
version of LCR MSCP Volume IV:  Appendices to Volumes I–III and V.) 4 

R.1 Introduction and Past History 5 

Prior to construction of flood control and storage dams on the lower Colorado River 6 
(LCR), the lower river from the present site of Hoover Dam to Baja California was 7 
typical of a river carrying a heavy sediment load over an alluvial bed.  Before the dams, 8 
the river was actively building up the alluvial valleys by repeated inundation when the 9 
spring snowmelt from the Upper Basin occurred.  Each annual flood caused the river to 10 
meander across the alluvial valleys, cutting and depositing material in classical river 11 
meander patterns.  During the ebb of the flood the river typically deposited a remainder 12 
of its sediment load on the valley floor. 13 

The dams impounded the heavy load of sediment the river historically carried down from 14 
the Upper Basin, and significantly reduced the flood flows that carried most of the 15 
sediment through the system.  The clear water released from the dams entered the 16 
channel practically free of sediment and immediately began acquiring a new sediment 17 
load.  The dams caused the residual coarse sediment in the river to be redistributed with 18 
the result that farther downstream, below each dam, the quantity of sediment was 19 
sufficient that the river continued the natural process of meanders and aggradation. 20 

Although river maintenance work started near Yuma, Arizona, prior to 1925, Congress 21 
did not pass the Colorado River Front Work and Levee System Act until March 3, 1925.  22 
The present authority under which Reclamation operates the Colorado River Front Work 23 
and Levee System is the act of June 28, 1946.  This act authorized appropriations for 24 
controlling the floods, improving navigation, maintaining the banks of the Colorado 25 
River, dredging and straightening the river channel, and conducting studies necessary to 26 
fulfill the foregoing objectives. 27 

The physical control and training of the LCR have generally been accomplished by the 28 
construction of the system of levees, river realignment, and river control structures.  29 
River control structures include bank line reinforcement, riprap, jetties, and training 30 
structures.  Dredging activities have been used for channel realignment, development of 31 
material for levee construction, sediment control, and environmental enhancement. 32 
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Reclamation’s Yuma Area Office (YAO) is responsible for maintenance of the Colorado 1 
River from the southerly international boundary (SIB) to Davis Dam, which is 2 
approximately 276 river miles.  Each year YAO performs an inspection of the Colorado 3 
River and identifies bankline areas, levees, and river structures that require maintenance 4 
(Table R-1).  For this ongoing maintenance activity on the river and levees, YAO has an 5 
annual need of 60,000 cubic yards or more of riprap and 20,000 cubic yards or more of 6 
gravel per year.  See chapter two for bank and levee maintenance needs.  Normally 7 
Reclamation crews perform the maintenance by hauling and placing the riprap on the 8 
banklines and levees.  Reclamation endeavors to locate the quarry sites within 9 
economical haul distances from the stockpile sites. 10 

Table R-1.  Miles of Levee and Bank Line per Maintenance Division (south to north) of 11 
the Lower Colorado River 12 

 Levee Bank Line 

1. Limitrophe Division RM 00 to RM 22.1   

A. Limitrophe Levee 22.1  

B. Limitrophe Bank Line  4.0 

2. Yuma Division RM 22.1 to RM 43.2   

A. South Gila Levee 3.7  

B. Upper Yuma Valley Levee Arizona 7.9  

C. California Upper Reservation 11.4  

D. California Lower Reservation 4.2  

E. California Bank Line  6.5 

3. Laguna Division RM 43.2 to RM 49.2   

A. Arizona Bank Line  4.73 

B. California Bank Line  4.73 

4. Cibola Division RM 87.3 to RM 106.5   

A. Arizona Levee 14.4  

B. Arizona Bank Line  16.25 

C. California Levee 14.8  

D. California Bank Line  18 

5. Palo Verde Division RM 106.5 to RM 133.8   

A. Arizona Bank Line  22 

B. California Bank Line  22 

C. California Levee 2  

6. Parker Division RM 1 33.8 to RM 177.9   

A. Arizona Bank Line  12.2 

B. California Bank Line  12.95 
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 Levee Bank Line 

7. Mohave Division RM 233.9 to RM 276   

A. Arizona Mohave Levee 25.4  

B. Arizona Bank Line  20.6 

C. California Bank Line  13.75 

D. Mohave Levee Nevada 7.9  

E. Mohave Bank Line Nevada  9.75 

Total 113.8 167.46 

RM = river mile. 
 1 

With the exception of bankline work in the Yuma and Limitrophe Divisions, most needed 2 
levees and banklines along the LCR are in place, and future work will not require the 3 
construction of new structures.  Future work will only include periodic structure repair 4 
and stockpile replenishment as required to compensate for material that has been used for 5 
routine maintenance requirements and to repair flood damage.  The annual amount of 6 
material needed may vary.  The anticipated annual average need is 80,000 cubic yards of 7 
gravel and rock originally removed from quarries along the river. 8 

Material used for routine maintenance activities and to repair flood damaged structures 9 
can be obtained from approximately 45 existing material stockpile sites.  These sites are 10 
located along the lower river from near Davis Darn to the SIB.  Material from any of 11 
these stockpiles may be used to repair flood damaged structures.  The anticipated 12 
80,000 cubic yards of material needed to annually replenish these stockpiles may be 13 
obtained from any of the existing quarries. 14 

The first dredging on the Colorado River system occurred in the Yuma area in the early 15 
1900s, and during the following 40 years incidental channel improvements were effected 16 
to correct local problem areas.  Dredging is by definition the excavation of material under 17 
water, and the first machines were essentially of the dragline or bucket type. 18 

The Bureau of Reclamation acquired the 16” hydraulic suction dredge “Colorado” in 19 
1949.  Work began in the Mohave Valley area to alleviate the flooding problem at 20 
Needles and was extended upstream to stabilize the meandering channel alignment.  21 
Subsequently, the dredge “Colorado” was moved to the Blythe area in the southern Palo 22 
Verde valley where it accomplished the channel realignment known as the Cibola Cut.  23 
The “Colorado” was then dismantled and replaced with 12” hydraulic suction dredges 24 
which are better sized for the scope and nature of the maintenance dredging and the 25 
remaining improvement projects.  The present and foreseeable dredging program is 26 
described later in the sections pertinent to specific river maintenance divisions. 27 

The Colorado River system has approximately 50 backwaters that would benefit from 28 
dredging and other physical renovation.  The Back Water Subcommittee of the Lower 29 
Colorado River Coordinating Committee is presently prioritizing a list.  Reclamation is 30 
prepared to provide dredging to those backwaters on a cost-shared basis. 31 



  History of River Work and Maintenance

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Appendices to Volumes I–III and V 

 
R-4 

December 2004

J&S 00450.00

 

R.2 Major Activities Along the Lower Colorado 1 

River 2 

For administrative purposes the LCR has been divided into maintenance divisions that are 3 
roughly determined by different physical characteristics.  The following discussions are 4 
indexed according to those divisions.  The location of most of the river maintenance 5 
features is shown on the 32 strip drawings that follow this text.  The drawings should be 6 
referenced when reading this appendix and corresponding river operation and 7 
maintenance sections of chapter two of the biological assessment. 8 

R.2.1 Mohave Valley Division 9 

The Mohave Valley Division is located between Davis Dam and the Topock Gorge.  It is 10 
the northernmost of the ten divisions organized under the Colorado River Management 11 
Program.  It includes the Cities of Laughlin, Nevada, Bullhead City, Arizona, and 12 
Needles, California. 13 

Hoover Dam significantly reduced the annual floods that purged the LCR, however, 14 
flows were still large enough for scour and developed sediment to remain significant.  15 
Subsequent deposition of the sediment in the headwater delta area of Lake Havasu above 16 
Parker Dam, created a problem of severe aggradation in the lower Mohave Valley.  At 17 
Topock, deterioration of the channel induced more deposition, and by 1943, sandbars 18 
extended across the entire channel causing water levels upstream to rise and cause serious 19 
flooding at Needles.  Although emergency protective works were undertaken, 20 
channelizing the river was the only permanent solution.  Channel stabilization was 21 
initiated in 1949 with the dredging of an improved channel between Needles and Topock 22 
and the river was diverted into the new channel on June 25, 1951.  To prevent the same 23 
aggradation process from repeating itself, the Topock Desilting Basin was constructed in 24 
order to reduce the flow of sediment into Topock Gorge.  This work and associated levee 25 
construction eliminated the immediate flood threat to Needles.  However, it did not, by 26 
itself, provide the river stability between Davis Dam and Topock, which was needed to 27 
assure that the problem would not recur. 28 

Channel dredging, levee construction, and associated bankline stabilization work, which 29 
reduced the pickup and transport of sediment, were subsequently accomplished upstream 30 
from Needles to a point 10 miles below Davis Dam.  The continuous dredging in the 31 
Topock Desilting Basin was suspended in 1982 due to the gradual reduction of the 32 
sediment loads being scoured from the river as the bottom material coarsened and the 33 
river approached a steady regime level.  Reclamation continues to monitor the sediment 34 
transport and river conditions.  Dredging has continued in the basin since 1982 on an 35 
intermittent basis, and it is likely that maintenance dredging will be needed in the future. 36 

Related work for the improvement of fish and wildlife habitats and recreational features 37 
has also been provided.  Topock Marsh, which owes its existence to the completion of 38 
Parker Dam and the subsequent filling of Lake Havasu in 1938, has been encompassed 39 
with a dike to maintain water levels at an elevation of 455 feet mean sea level (msl).  At 40 
this level, approximately 4,000 acres of open water are available for fisheries and wildlife 41 
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management.  Inlet and outlet structures were constructed by Reclamation to control 1 
water apportioned to the Havasu National Wildlife Refuge.  The high flows of 1983 and 2 
1984 flooded parts of the Mohave Valley above Topock Marsh.  As a result, a new flood 3 
control structure, Topock South Levee, was constructed in order to prevent mainstem 4 
floodwater from backing into Topock Marsh.  At the same time, revegetation, water 5 
control structures, and aquatic habitat development were designed to enhance fish and 6 
wildlife conditions.  Reclamation also participated in the development of the Needles 7 
Marina and Park Moabi near Topock.  Beal Slough, a 30 acre backwater in the latter 8 
stages of succession, was dredged by Reclamation in 1979 and 1980 as a part of a 9 
cooperative study project aimed at fish and wildlife benefits. 10 

R.2.2 Topock Gorge Division 11 

The Topock Gorge Division extends from the upper end of Topock Gorge to the upper 12 
end of Lake Havasu.  Minimal maintenance work has been conducted in this Division in 13 
the past, due to the natural channel configuration and substrate, which consists of a deep 14 
channel bounded by high canyon walls.  These are broken to form various small 15 
backwater wetlands.  This division is entirely within the Havasu National Wildlife 16 
Refuge. 17 

R.2.3 Havasu Division (including Parker Strip) 18 

The Havasu Division includes all of Lake Havasu and the river between Parker and 19 
Headgate Rock Dams.  The effects of the high flows on the river are marked in this 20 
division by sediment deposition in the upper end of Lake Havasu.  The high flows of 21 
1983 and 1984 deposited 10 million cubic yards of river sediment and extended the 22 
existing delta. 23 

The water level in Lake Havasu fluctuates between 440 to 450 feet msl in accordance 24 
with the Parker Dam operating criteria, although for practical purposes, the lake elevation 25 
has been maintained above 445 feet msl for the last 15 years.  During a flood, a potential 26 
surcharge to elevation 455 feet msl may develop. 27 

In the Parker Dam to Headgate Rock Dam reach, an area commonly known as the Parker 28 
Strip, water levels are determined by discharge from Parker Dam and the backwater 29 
effect from Headgate Rock Dam.  General channel stabilization activities are minimal 30 
due to the channel and bankline substrate.  Most stabilization activities in this reach are 31 
conducted by entities other than Reclamation to protect local facilities. 32 

This division is the most intensely developed area for recreation along the river.  The 33 
Parker Strip has been heavily developed for recreation purposes, and in recent years 34 
thousands of people have visited Lake Havasu to boat and water ski.  Flood releases of 35 
40,000 cubic feet per second (cfs) from Parker Dam in 1983 caused damage to homes and 36 
businesses with river frontage in the Parker Strip.  Currently, releases in excess of 37 
20,000 cfs begin to effect damage to improvements along the banks of the Parker Strip. 38 
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R.2.4 Parker Division 1 

The Parker Division is located between Headgate Rock and Palo Verde Diversion Dams, 2 
and encompasses most of the lands of the CRIT’ Reservation.  It is divided into two 3 
sections, Parker I & II, for better administration of the division.  Parker I begins at 4 
Headgate Rock Dam and ends 2 miles south of Agnes-Wilson Bridge.  Parker II starts at 5 
river mile (RM) 163.3 and extends to RM 133.8, at Palo Verde Diversion Dam. 6 

The channel improvement work in Parker I was completed by 1967.  The major aspects 7 
of the Parker II channel improvement and stabilization work was completed in early 8 
1995.  During the next few years, as the river adjusts to the channel improvements, minor 9 
corrective work may be required. 10 

No Name Lake is a backwater area located in the Parker II Division.  Approximately 11 
1,200,000 cubic yards of material are to be excavated and placed in the designated areas 12 
to restore the Lake to pre-1983 conditions.  This is a portion of the mitigation for the 13 
Parker II Channel Modification Project. 14 

Other potential marsh and aquatic enhancement in this division includes the rehabilitation 15 
of the Deer Island complex and a large lake and marsh in the Parker I area. 16 

R.2.5 Palo Verde Division 17 

The division begins at the Palo Verde Diversion Dam and extends to Taylor Ferry near 18 
the Imperial County, California line.  Channel stabilization and other improvements are 19 
essentially complete in the Palo Verde Division and work primarily consists of routine 20 
maintenance and repair to structures.  Previous work in this area consisted of earth fill 21 
training structures and bank protective riprap designed to prevent random meandering. 22 

Reclamation maintains 5 mitigation backwaters in this Division.  The frequency of 23 
maintenance is determined by events that may cause the backwaters to fill in due to 24 
sediment, or other factors. 25 

R.2.6 Cibola Division 26 

The Cibola Division extends 19 miles from the lower end of the Palo Verde Division to 27 
Adobe Ruin, near Walter’s Camp.  Through much of the Cibola Division, the natural 28 
channel was shallow due to sediment deposition.  A program to correct channel 29 
deficiencies by dredging and constructing levees was initiated in 1964 and completed in 30 
1970.  The old river channel was essentially abandoned and became a part of the Palo 31 
Verde outfall drain.  The river channel in this division is totally stabilized through the use 32 
of dredging, bankline riprap, training structures and jetties. 33 

Three Finger Lake is a decadent wetland located on the old river channel and within the 34 
Cibola National Wildlife Refuge south of Blythe, California.  Approximately 35 
800,000 cubic yards of material have been excavated and placed adjacent to the design 36 
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lake configuration to restore the lake to its historic conditions.  This is a cost-shared effort 1 
with the U.S. Fish and Wildlife Service. 2 

R.2.7 Imperial Division 3 

The waters behind Imperial Dam, including associated backwater areas constitute the 4 
Imperial Division.  The division extends through the reach from the lower Cibola Valley, 5 
to Imperial Dam.  This division receives the sediment generated in the Parker, Palo 6 
Verde, and Cibola Divisions.  The sediment load arriving in the Imperial Division is 7 
either deposited in the overflow areas outside of the main channel or eventually arrives at 8 
Imperial Dam to be removed in the desilting works and the reservoir located directly 9 
upstream of the dam. 10 

In planning for the Parker, Palo Verde, and Cibola Divisions, reducing the sediment 11 
flowing into the Imperial Division was a major objective.  Reclamation continually 12 
collects and processes data on sediment transported by the river.  This allows needs to be 13 
defined, appropriate corrective measures to be instituted, and the results of control 14 
measures to be adequately evaluated. 15 

Most of the diverted sediment is removed by the Desilting Works for the All-American 16 
Canal, returned to the river below Imperial Dam and dredged to permanent dry land 17 
storage areas near the Laguna Desilting Basin, located about 1 mile above Laguna Dam.  18 
The desilting works for the Gila Gravity Canal are maintained periodically, by sluicing 19 
sediment accumulations down to the Laguna Desilting Basin for removal by dredging. 20 

Dredging above Imperial Dam is conducted periodically to maintain diversions for water 21 
demand into the All-American Canal on the west end of the dam and the Gila Gravity 22 
Main Canal on the east end.  At an interval as short as 3 to 5 years, between 800,000 and 23 
1,500,000 cubic yards of sediment are removed from the reservoir basin up stream of 24 
Imperial Dam.  It takes approximately 6 months to 1 year to remove sediment from this 25 
area.  Dredging is performed upstream of the All-American Canal headworks, the 26 
California sluice gates, the overflow weir, the gravity main canal headgates, and the 27 
Arizona and California channels just upstream of the dam face.  Sediment is dredge-28 
pumped into the river channel below the dam for transportation to the Laguna Desilting 29 
Basin. 30 

R.2.8 Laguna Division 31 

The Laguna Division includes the area between Imperial and Laguna Dams.  The Laguna 32 
Division receives the sediment returned from the All-American Canal Desilting Works 33 
and removed from the reservoir upstream of Imperial Dam and Laguna Dam.  Because 34 
this sediment traveled downstream and created problems associated with 1944 Water 35 
Treaty diversions at Morelos Diversion Dam, in the mid 1960s, Reclamation constructed 36 
a desilting basin in the Laguna Division where sediment from upstream sources is 37 
trapped and pumped with a dredge for disposal onto adjacent dry land. 38 
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The time span between dredging depends on the sediment load.  Under the present 1 
forecasts it appears the work may be scheduled at 5-year intervals.  The desilting basin is 2 
approximately 4,000 feet long by 500 feet wide and is normally excavated to a depth of 3 
about 25 feet.  The total capacity is approximately 2 million cubic yards.  Working a two-4 
shift schedule it takes approximately 12 months to excavate the basin when it is half full.  5 
It is necessary to keep the basin at about half capacity or less, since the trap efficiency 6 
(ability to capture sediment) drops off dramatically as it passes the half-way point.  It is 7 
noted that the basin is to be extended to 5,000 feet in fiscal year (FY) 2004. 8 

Included within this division is Mittry Lake, a shallow lake east of the Colorado River 9 
channel and north of Laguna Dam.  The lake has a surface area of approximately 10 
750 acres and is fed by an in let structure originating at the head works of the Gila 11 
Gravity Main Canal. 12 

R.2.9 Yuma Division 13 

The Yuma Division is the reach of the river located between Laguna Dam and Morelos 14 
Diversion Dam.  The river channel extending from Laguna Dam to the upper end of the 15 
diversion pool above Morelos Diversion Dam was formed by the undiminished natural 16 
flow of the river before the dams were constructed.  This dominant flow, the flood flows 17 
most affecting the channel shape, averaged about 20,000 cfs with maximum flows in the 18 
early 1900s exceeding 200,000 cfs, depending upon the time of year and location within 19 
the division.  While the historic riverbed averages 600 feet in width, only about 120 feet 20 
is presently occupied by river flows.  The remaining portions of the riverbed, at or near 21 
the elevation of ground water, support various growths of vegetation: cattails, cane, 22 
arrowweed, saltcedar, mesquite, cottonwood, etc.  In the past, vegetation affecting flow 23 
and access was partially controlled by intermittent programs of mechanical vegetative 24 
control:  mowing or cultivating.  Presently, there are no plans to continue this type of 25 
maintenance. 26 

A 1969 plan for this division called for renovation of the low-flow channel by dredging, 27 
reshaping, and lowering the water table under the remainder of the riverbed, and 28 
instituting a program of vegetative control.  After completing most of the work in the 29 
upper 6 of the 20 miles of river channel in the division, the work was suspended pending 30 
resolution of environmental concerns.  These concerns were met by dredging the area that 31 
is currently the open water in Mittry Lake.  Prior to that, little open water existed.  The 32 
lake is now heavily used for fishing. 33 

During the high flows of 1983-1984 the channelization work was destroyed, and the river 34 
attacked the levees in several places, which resulted in emergency maintenance.  The 35 
whole floodplain was essentially inundated, and farm drainage was severely affected. 36 

The 1993 Gila River flood deposited 10 million cubic yards of sediment in the Colorado 37 
River channel from the confluence of the Gila River to Morelos Diversion Dam and 38 
raised the river bottom an average of about 5 feet.  This has resulted in complaints from 39 
local farmers that the elevated river bottom resulted in groundwater problems under their 40 
cultivated lands.  Mexico has also complained that the sediment deposition was making 41 
their diversion of 1944 Water Treaty water at Morelos Diversion Dam more difficult. 42 
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Due to the flooding of the Gila River in 1993 and high water releases from Painted Rock 1 
Darn in 1995, dredging was performed under separate Endangered Species Act 2 
compliance from Morelos Diversion Dam to the northerly international boundary (NIB) 3 
in 1995.  The Morelos Diversion Dam to Cocopah Bend reach was dredged in 2000.  In 4 
all a total of two million cubic yards of sediment was removed, still leaving about 5 
8 million cubic yards in the river channel immediately up stream.  The sediment that was 6 
removed increased the capacity of the river channel to help prevent overtopping the 7 
levees during large floods and to lower the water table in the Yuma Valley. 8 

Dredging of the river channel between the NIB and Cocopah Bend is expected to occur 9 
every 5 to 10 years.  The purpose of the dredging is to maintain a flow capacity in the 10 
river channel of 15,000 to 20,000 cfs. 11 

R.2.10 Limitrophe Division 12 

The Limitrophe Division extends from Morelos Diversion Dam near Yuma, Arizona, to 13 
the SIB near San Luis, Arizona.  The river channel in this division is essentially dry 14 
during normal water years, due to the diversion of 1944 Water Treaty water for Mexico at 15 
Morelos Diversion Dam.  Also, considerable sediment was deposited in this reach of the 16 
river during the 1993 Gila River flooding.  The United States and Mexican Sections of 17 
the International Boundary & Water Commission (IBWC) are currently working on plans 18 
to reestablish the international boundary, a low-flow river channel, and a floodway 19 
capacity capable of handling flood flows similar to those that occurred during the 1983–20 
1985 period, and again in 1993.  Severe property damage occurred to Mexico during 21 
those events.  This international work will have its own Federal Endangered Species Act 22 
(ESA) compliance separate from the LCR MSCP coverage. 23 
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Appendix T 1 

List of Common Names and Scientific Names for 2 

Plants and Wildlife Mentioned in the Text 3 

T.1 Wildlife Species  4 

(alphabetized by scientific name) 5 

Scientific Name  Common Name 

Athene cunicularia Burrowing owl 

Athene cunicularia floridana Florida burrowing owl 

Athene cunicularia hypugaea Western burrowing owl 

Bothriocephalus acheilognathi Asian tapeworm 

Bufo alvarius Colorado river toad 

Canis latrans Coyote 

Catostomus latipinnis Flannelmouth sucker 

(Ceratopogonidae) Biting midge larvae 

Chaetodipus penicillatus sobrinus Desert pocket mouse 

Charadrius montanus Mountain plover 

Chironomidae Midge larvae 

Coccyzus americanus occidentalis Western yellow-billed cuckoo 

Colaptes chrysoides Gilded flicker 

Corynorhinus townsendii Pale Townsend’s big-eared bat  

Cyprinodon macularius Desert pupfish 

Cyprinus carpio Common carp 

Dendroica petechia sonorana Sonoran yellow warbler 

Dolichopodidae Fly larvae 

Empidonax traillii extimus Southwestern willow flycatcher  

Gammarus spp. Freshwater amphipod 

Gila cipha Humpback chub 
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Scientific Name  Common Name 

Gila elegans Bonytail 

Gila robusta Roundtail chub 

Gila seminuda Virgin River chub 

Gopherus agassizii Desert tortoise 

Haliaeetus leucocephalus Bald eagle 

Ictalurus melas Black bullhead 

Ictalurus punctatus Channel catfish 

Ixobrychus exilis hesperis Western least bittern 

Lasiurus blossevillii Western (desert) red bat 

Lasiurus borealis Eastern red bat 

Lasiurus ega Southern yellow bat 

Lasiurus xanthinus Western yellow bat 

Laterallus jamaicensis coturniculus California black rail 

Lepomis cyanellus Green sunfish 

Lernaea cyprinacea Anchorworm 

Macrotus californicus California leaf-nosed bat 

Meda fulgida Spikedace 

Melanerpes uropygialis Gila woodpecker 

Micrathene whitneyi Elf owl 

Micropterus salmoides Largemouth bass 

Molothrus ater Brown-headed cowbird 

Notropis lutrensis Red shiner 

Oncorhynchus mykiss Rainbow trout 

Pelecanus occidentalis California brown pelican 

Phocaena sinus Vaquita 

Pholisora alpheus Saltbush sootywinged skipper 

Pholisora gracielae MacNeil’ssootywinged skipper  

Phyrnosoma mcalli Flat-tailed horned lizard 

Pimephales promelas Fathead minnow 

Piranga rubra Summer tanager 

Plagopterus argentissimus Woundfin 

Poeciliopsis occidentalis Gila topminnow 

Ptychocheilus lucius Colorado pikeminnow 

Pyrocephalus rubinus Vermilion flycatcher 



  List of Common Names and Scientific Names for 
Plants and Wildlife Mentioned in the Text

 

 
Lower Colorado River 
Multi-Species Conservation Program 
Final Appendices to Volumes I–III and V 

 
T-3 

December 2004

J&S 00450.00

 

Scientific Name  Common Name 

Rallus longirostris yumanensis Yuma clapper rail 

Rana berlandieri Rio Grande leopard frog 

Rana catesbeiana Bullfrog 

Rana onca Relict leopard frog 

Rana yavapaiensis Lowland leopard frog 

Richardsonius balteatus Redside shiner 

Salmo trutta Brown trout 

Sigmodon arizonae plenus Colorado river cotton rat  

Sigmodon hispidus eremicus Yuma hispid cotton rat 

Simuliids Black flies 

Spermophilus beecheyi California ground squirrel 

Sturnis vulgaris European starling 

Tiaroga cobitis Loach minnow 

Totoaba macdonaldi Totoaba 

Urocyon cinereoargenteus Gray fox 

Veromessor spp. and Pogonomyrmex spp. Harvester ant 

Vireo bellii arizonae Arizona Bell’s vireo 

Vulpes vulpes Red fox 

Xyrauchen texanus Razorback sucker 
 1 

T.2 Wildlife Species  2 

(alphabetized by common name) 3 

Common Name Scientific Name  

Anchorworm Lernaea cyprinacea 

Arizona Bell’s vireo Vireo bellii arizonae 

Asian tapeworm Bothriocephalus acheilognathi 

Bald eagle Haliaeetus leucocephalus 

Biting midge larvae (Ceratopogonidae) 

Black bullhead Ictalurus melas 

Black flies Simuliids 

Bonytail Gila elegans 

Brown-headed cowbird Molothrus ater 
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Common Name Scientific Name  

Brown trout Salmo trutta 

Bullfrog Rana catesbeiana 

Burrowing owl Athene cunicularia 

California black rail Laterallus jamaicensis coturniculus 

California brown pelican Pelecanus occidentalis 

California ground squirrel Spermophilus beecheyi 

California leaf-nosed bat Macrotus californicus 

Channel catfish Ictalurus punctatus 

Colorado pikeminnow Ptychocheilus lucius 

Colorado river cotton rat  Sigmodon arizonae plenus 

Colorado river toad Bufo alvarius 

Common carp Cyprinus carpio 

Coyote Canis latrans 

Desert pupfish Cyprinodon macularius 

Desert pocket mouse Chaetodipus penicillatus sobrinus 

Desert tortoise Gopherus agassizii 

Eastern red bat Lasiurus borealis 

Elf owl Micrathene whitneyi 

European starling Sturnis vulgaris 

Fathead minnow Pimephales promelas 

Flannelmouth sucker Catostomus latipinnis 

Flat-tailed horned lizard Phyrnosoma mcalli 

Florida burrowing owl Athene cunicularia floridana 

Fly larvae Dolichopodidae 

Freshwater amphipod Gammarus spp. 

Gila woodpecker Melanerpes uropygialis 

Gila topminnow Poeciliopsis occidentalis 

Gilded flicker Colaptes chrysoides 

Gray fox Urocyon cinereoargenteus 

Green sunfish Lepomis cyanellus 

Harvester ant Veromessor spp. and Pogonomyrmex spp. 

Humpback chub Gila cipha 

Largemouth bass Micropterus salmoides 

Loach minnow Tiaroga cobitis 
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Common Name Scientific Name  

Lowland leopard frog Rana yavapaiensis 

MacNeil’ssootywinged skipper  Pholisora gracielae 

Midge larvae Chironomidae 

Mountain plover Charadrius montanus 

Pale Townsend’s big-eared bat  Corynorhinus townsendii 

Rainbow trout Oncorhynchus mykiss 

Razorback sucker Xyrauchen texanus 

Red fox Vulpes vulpes 

Red shiner Notropis lutrensis 

Redside shiner Richardsonius balteatus 

Relict leopard frog Rana onca 

Rio Grande leopard frog Rana berlandieri 

Roundtail chub Gila robusta 

Saltbush sootywinged skipper Pholisora alpheus 

Sonoran yellow warbler Dendroica petechia sonorana 

Southern yellow bat Lasiurus ega 

Southwestern willow flycatcher  Empidonax traillii extimus 

Spikedace Meda fulgida 

Summer tanager Piranga rubra 

Totoaba Totoaba macdonaldi 

Vaquita Phocaena sinus 

Vermilion flycatcher Pyrocephalus rubinus 

Virgin River chub Gila seminuda 

Western burrowing owl Athene cunicularia hypugaea 

Western least bittern Ixobrychus exilis hesperis 

Western (desert) red bat Lasiurus blossevillii 

Western yellow bat Lasiurus xanthinus 

Western yellow-billed cuckoo Coccyzus americanus occidentalis 

Woundfin Plagopterus argentissimus 

Yuma clapper rail Rallus longirostris yumanensis 

Yuma hispid cotton rat Sigmodon hispidus eremicus 
 1 
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T.3 Plant Species  1 

(alphabetized by scientific name) 2 

Scientific Name  Common Name 

Allenrolfea occidentalis Iodine bush 

Arundo donax Giant reed 

Astragalus geyeri var. triquetrus Threecorner Milkvetch  

Atriplex canescens Fourwing saltbush 

Atriplex lentiformis Quail bush 

Atriplex polycarpa Allscale 

Baccharis salicifolia Mulefat 

Bebbia juncea Sweet bush 

Brassica tournefortii Sahara mustard 

Carnegia gigantean Saguaro 

Celtis spp. Hackberry 

Cladophora spp. Cladophora 

Coleogyne ramosissima Blackbrush 

Cynodon spp. Bermuda grass 

Eriogonum viscidulum Sticky buckwheat 

Grayia spinosa Hop-sage 

Gutierrezia spp. Matchweed 

Heliotropium curassavicum Heliotrope 

Larrea tridentata Creosote bush 

Lycium spp. Wolfberry 

Medicago sativa Alfalfa 

Penstemon albomarginatus White-margined beardtongue 

Phragmites australis Common reed 

Phragmites communis Common reed 

Platanus spp. Sycamore 

Pluchea spp. Arrowweed 

Polygonum spp. Knotweed, smartweed 

Pontederia spp. Pickerelweed 

Populus fremontii Cottonwood 

Prosopis spp. Mesquite 

Prosopsis glandulosa var. torreyana Honey mesquite 
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Scientific Name  Common Name 

Prosopsis pubescens Screwbean mesquite 

Salix gooddingii Goodding willow 

Salsola tragus Russian thistle 

Salvinia molesta Giant salvinia 

Scirpus americanus Three-square bulrush 

Scirpus californicus Giant bulrush; California bulrush 

Scirpus olneyi Olney bulrush; water bulrush 

Scirpus spp. Bulrush; tule 

Suaeda torreyana Inkweed 

Tamarix aphylla Athel; athel tree 

Tamarix chinensis Saltcedar; five-stamen tamarisk; Chinese tamarisk 

Tamarix parviflora Saltcedar; smallflower tamarisk 

Tamarix ramosissima Saltcedar; tamarisk 

Typha spp. Cattail 
 1 

T.4 Plant Species  2 

(alphabetized by common name) 3 

Common Name Scientific Name  

Alfalfa Medicago sativa 

Allscale Atriplex polycarpa 

Arrowweed Pluchea spp. 

Athel; athel tree Tamarix aphylla 

Bermuda grass Cynodon spp. 

Blackbrush  Coleogyne ramosissima 

Bulrush; tule Scirpus spp. 

Cattail Typha spp. 

Cladophora Cladophora spp. 

Common reed Phragmites communis 

Common reed Phragmites australis 

Cottonwood Populus fremontii 

Creosote bush Larrea tridentata 

Fourwing saltbush Atriplex canescens 
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Common Name Scientific Name  

Giant bulrush; California bulrush Scirpus californicus 

Giant reed Arundo donax 

Giant salvinia Salvinia molesta 

Goodding willow Salix gooddingii 

Hackberry Celtis spp. 

Heliotrope Heliotropium curassavicum 

Honey mesquite Prosopsis glandulosa var. torreyana 

Hop-sage Grayia spinosa 

Inkweed Suaeda torreyana 

Iodine bush Allenrolfea occidentalis 

Knotweed; smartweed Polygonum spp. 

Matchweed Gutierrezia spp. 

Mesquite Prosopis spp. 

Mulefat Baccharis salicifolia 

Olney bulrush; water bulrush Scirpus olneyi 

Pickerelweed  Pontederia spp. 

Quail bush Atriplex lentiformis 

Russian thistle  Salsola tragus 

Saguaro Carnegia gigantean 

Sahara mustard Brassica tournefortii 

Saltcedar; five-stamen tamarisk; Chinese tamarisk Tamarix chinensis 

Saltcedar; smallflower tamarisk Tamarix parviflora 

Saltcedar; tamarisk Tamarix ramosissima 

Screwbean mesquite Prosopsis pubescens 

Sticky Buckwheat Eriogonum viscidulum 

Sweet bush Bebbia juncea 

Sycamore Platanus spp. 

Threecorner milkvetch  Astragalus geyeri var. triquetrus 

Three-square bulrush  Scirpus americanus 

White-margined beardtongue Penstemon albomarginatus 

Wolfberry Lycium spp. 
 1 
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Appendix U 1 

Acronyms and Abbreviations  2 

Used in the LCR MSCP HCP and BA 3 

1944 Water Treaty  Utilization of Waters of the Colorado and Tijuana Rivers and of 4 
the Rio Grande—Treaty between the United States of America 5 
and Mexico, dated February 3, 1944 6 

1997 BO  USFWS final biological opinion issued in 1997 7 
(U.S. Fish and Wildlife Service 1997) 8 

2002 BO  USFWS biological opinion issued in April 2002 9 
(U.S. Fish and Wildlife Service 2002a) 10 

242 Well Field  1944 Water Treaty Minute No. 242 Well Field 11 
AAC  All American Canal 12 
ADWR  Arizona Department of Water Resources 13 
af acre-feet 14 
afy acre-feet per year 15 
AGFD  Arizona Game and Fish Department 16 
AIBS  American Institute of Biological Sciences 17 
AMM  avoidance and minimization measure 18 
AOP  Annual Operating Plan 19 
Applicants  LCR MSCP Permit Applicants 20 
AWBA  Arizona Water Banking Authority 21 
BA  biological assessment 22 
Basin States Arizona, California, Colorado, Nevada, New Mexico, Utah, and 23 

Wyoming 24 
BCOO  Boulder Canyon Operation Office 25 
BCPA  Boulder Canyon Project Act 26 
BHBF  Beach/Habitat Building Flows 27 
BIA  Bureau of Indian Affairs 28 
BID  Bard Irrigation District 29 
BLM  Bureau of Land Management 30 
BMPs  best management practices 31 
BO  biological opinion 32 
BWC Basic Water Company 33 
CAP  Central Arizona Project 34 
CAWCD  Central Arizona Water Conservation District 35 
CDFG  California Department of Fish and Game 36 
CDs  compact discs 37 
CEQA  California Environmental Quality Act 38 
C.F.R.  Code of Federal Regulations 39 
cfs  cubic feet per second 40 
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CMM  conservation area management measure 1 
CRBPA  Colorado River Basin Project Act of 1968 2 
CRFPA  Colorado River Floodway Protection Act of 1986  3 

(Pub. Law No. 99-450) 4 
CRFWLSA  Colorado River Front Work and Levee System Act of 1927  5 

(44 Stat. 1010) 6 
CRIIP  Colorado River Indian Irrigation Project 7 
CRIR  Colorado River Indian Reservation 8 
CRIT  Colorado River Indian Tribes 9 
CROD  contract rates of delivery 10 
CRSS  Colorado River Simulation System 11 
CU  consumptive use 12 
CVWD  Coachella Valley Water District 13 
CY  calendar year 14 
Decree  Supreme Court Decree of 1964 in Arizona v. California (376 15 

U.S. 340) 16 
DPOCs  drainage pump outlet channels 17 
DRA  Drought Relief Act of 1991 18 
EIR environmental impact report 19 
EIS environmental impact statement 20 
EIS/EIR  environmental impact statement/environmental impact report 21 
EPAMF Energy Planning and Management Program 22 
ESA  Federal Endangered Species Act 23 
ET  evapotranspiration 24 
FAA  Federal Aviation Administration 25 
FEIS  Final Environmental Impact Statement 26 
FEMA  Federal Emergency Management Agency 27 
Field Services  Water Conservation Field Services Program 28 
FMA Funding and Management Agreement 29 
FR  Federal Register 30 
FWCA  Fish and Wildlife Coordination Act 31 
FY  fiscal year 32 
GCDAMP  Glen Canyon Dam Adaptive Management Program 33 
GIS  geographic information systems 34 
GPS  global positioning system 35 
HCP  habitat conservation plan 36 
HM IV  honey mesquite type IV 37 
IA  Implementation Agreement 38 
IBWC  International Boundary and Water Commission 39 
IID  Imperial Irrigation District 40 
ISC ROD  Interim Surplus Criteria Record of Decision 41 
ISC Interim Surplus Criteria 42 
ISC/SIA BO  Interim Surplus Criteria and Secretarial Implementation 43 

Agreement 44 
ISG  Interim Surplus Guidelines 45 
JOA  Joint Operating Agreement 46 
JPA  joint participation agreement 47 
kaf  thousand acre-feet 48 
kafy thousand acre-feet per year 49 
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LCR  lower Colorado River 1 
LCRAS  Lower Colorado River Accounting System 2 
LCRRIP  Lower Colorado River Endangered Fish Recovery 3 

Implementation Program 4 
LROC  Criteria for Coordinated Long-Range Operation of Colorado 5 

River Reservoirs pursuant to the Colorado River Basin 6 
Project Act of September 30, 1968 7 

M&I  municipal and industrial 8 
maf  million acre-feet 9 
mafy million acre-feet per year 10 
MAPS  Monitor Avian Productivity and Survival 11 
MBTA  Migratory Bird Treaty Act 12 
Metropolitan  The Metropolitan Water District of Southern California 13 
MHPA  Multi-Habitat Planning Area 14 
mm  millimeters 15 
MODE  Main Outlet Drain Extension 16 
MRM  monitoring and research measure 17 
MSCP  Multi-Species Conservation Program 18 
MSHCP  multiple species habitat conservation plan 19 
msl  mean sea level 20 
NDOW  Nevada Department of Wildlife 21 
NEPA  National Environmental Policy Act 22 
NFIP  National Flood Insurance Program 23 
NGVD  National Geodetic Vertical Datum 24 
NHPA  National Historic Preservation Act 25 
NIB  Northerly International Boundary 26 
NPS  National Park Service 27 
NRA  National Recreation Area 28 
NWR  National Wildlife Refuge 29 
O&M  operation and maintenance 30 
Ogden  Ogden Environmental and Energy Services Co., Inc. 31 
OM&R  operation, maintenance, and replacement 32 
Opinion  United States Supreme Court, in its opinion entered June 3, 33 

1963, (373 USC 546) in Arizona v. California 34 
Otay  Otay Water District 35 
P-DP  Parker-Davis Project 36 
PIA  practicably irrigable acres 37 
PIP  public involvement plan 38 
ppm  parts per million 39 
PPRs  present perfected rights 40 
Program Manager LCR MSCP Program Manager 41 
PVID  Palo Verde Irrigation District 42 
QSA  California’s Quantification Settlement Agreement 43 
Reclamation  U.S. Department of the Interior, Bureau of Reclamation 44 
RM  river mile 45 
ROD  record of decision 46 
ROW  rights of way 47 
RP Act  Reclamation Project Act of 1939 48 
RPA Reasonable and Prudent Alternative 49 
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RRA  Reclamation Reform Act of October 12, 1982,  1 
Public Law 97-293 2 

RV  recreation vehicle 3 
SCADA  Supervisory Control and Data Acquisition 4 
SDCWA  San Diego County Water Authority 5 
Secretary  Secretary of the Interior 6 
SIA Secretarial Implementation Agreement 7 
SIB  Southerly International Boundary 8 
SIRA  storage and interstate release agreement 9 
SJRRIP  San Juan River Basin Recovery Implementation Program 10 
SNWA  Southern Nevada Water Authority 11 
SNWS  Southern Nevada Water System 12 
Supplemental Decree  1979, 1984 and 2000 U.S. Supreme Court Supplemental Decree 13 

in Arizona v. California 14 
UCRRP  Upper Colorado River Endangered Fish Recovery Program 15 
USIBWC  United States Section, International Boundary and Water 16 

Commission 17 
U.S.C.  U.S. Code 18 
USFWS  U.S. Fish and Wildlife Service 19 
USGS  United States Geological Survey 20 
Water Control Manual  Water Control Manual for Flood Control, Hoover Dam and Lake 21 

Mead Colorado River, Nevada and Arizona dated 22 
December 1982 23 

Water Supply Project  Lower Colorado Water Supply Project 24 
WECC  Western Electricity Coordinating Council 25 
Western  Western Area Power Administration 26 
YAWRMG  Yuma Area Water Resource Management Group 27 
YMC Yuma Mesa Conduit 28 
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Appendix V 1 

Glossary of Terms  2 

Used in the LCR MSCP HCP and BA 3 

The definitions provided in this glossary include ecological and regulatory terms 4 
used in the LCR MSCP BA and HCP.  Some of the definitions of terms were 5 
specifically developed for the LCR MSCP BA and HCP and are not the same as 6 
definitions used for other programs in other places. 7 

Term Definition 

Adaptive management An interactive process whereby management of species populations and habitat is 
initiated, evaluated, and refined based on monitoring and research results. 

Environmental baseline The environmental baseline includes the past and present impacts of all federal, 
state, or private actions and other human activities in the action area, the 
anticipated impacts of all proposed federal projects in the action area that have 
already undergone formal or early Section 7 consultation, and the impact of state or 
private actions which are contemporaneous with the consultation in process (50 
C.F.R. §402.02).  For the LCR MSCP the action area is the LCR MSCP planning 
area where federal covered activities will be conducted 

Biological Opinion The document that states the opinion of the Service (i.e., USFWS for the LCR 
MSCP) as to whether or not the federal action is likely to jeopardize the continued 
existence of listed species or result in the destruction or adverse modification of 
critical habitat (50 C.F.R. §402.02). 

Connected backwaters Backwaters that have a surface connection to the river, respond directly to changes 
in river water surface elevation, and provide continuity for movement of fish and 
other aquatic organisms. 

Conservation From Section 3(3) of the Federal Endangered Species Act: The terms "conserve," 
"conserving," and "conservation" mean to use and the use of all methods and 
procedures which are necessary to bring any endangered species or threatened 
species to the point at which the measures provided under this Act are no longer 
necessary.  Such methods and procedures include, but are not limited to, all 
activities associated with scientific resources management such as research, census, 
law enforcement, habitat acquisition and maintenance, propagation, live trapping, 
and transportation, and, in the extraordinary case where population pressures within 
a given ecosystem cannot be otherwise relieved, may include regulated taking. 

Conservation Area Conservation areas are discrete areas of conserved habitats managed as a single 
unit under the LCR MSCP.  Conservation areas include LCR MSCP created 
habitats as well as buffer areas and other lands that may be included in the 
conservation area design. 
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Term Definition 

Conservation Measure A conservation measure is a management action that, when implemented, will 
partially or wholly achieve LCR MSCP goals for covered and evaluation species. 

Contaminants Any undesirable physical, chemical, biological, or radiological substance present in 
water as a result of human activities. 

Contribute to Recovery Actions that measurably increase the baseline for covered species.  Contribute to 
recovery does not include actions necessary to avoid, minimize, or mitigate impacts 
of covered activities.  Contribution to recovery is achieved by the actions taken by 
LCR MSCP participants to protect, create, and maintain habitat within and outside 
of the LCR MSCP planning area.  The magnitude of contribution to recovery is 
based on the proportion of a species’ range that is within the LCR MSCP planning 
area, the sensitivity of the species to activities associated with the legal use of LCR 
water resources by LCR MSCP participants, and the practicability of actions under 
the control and within the scope of the LCR MSCP participants that are necessary 
to recover a species. 

Covered Species Those species addressed in the LCR MSCP Conservation Plan for which 
conservation measures will be implemented and for which the Permit Applicants 
seek authorization for take under Section 10 of the federal Endangered Species Act 
and Section 2081 of the California Endangered Species Act, and Reclamation seeks 
authorization for take under Section 7 of the federal Endangered Species Act. 

Create Habitat The establishment of habitat within an area that currently does not support that 
habitat.  Creating habitat results in an increase in habitat quantity.  Habitat created 
under the LCR MSCP may require ongoing management to ensure the created 
habitat is maintained over the 50-year duration of the LCR MSCP. 

Critical Habitat An area designated as critical habitat listed in 50 C.F.R. Parts 17 or 226 (50 C.F.R. 
§402.02).  Critical habitat areas are specific geographic areas, whether occupied by 
listed species or not, that are determined to be essential for the conservation and 
management of listed species, and that have been formally described in the Federal 
Register. 

Disconnected Backwaters Backwaters that lack a surface connection to the river, generally respond to changes 
in groundwater elevation, and provide isolated habitat for fish and other aquatic 
organisms. 

Ecosystem Restoration The establishment of ecological functions within an area that historically supported 
those functions but presently does not support those functions. 

Emergent Flooded or ponded areas that support rooted, herbaceous vegetation with parts of 
the shoot both below and above water, including cattail and bulrush. 

Endemic Species A species restricted to and only known to naturally occur within a specific 
geographic area. 

Entrainment The incidental trapping of fish and other aquatic organisms in water diverted from 
streams, rivers, and reservoirs. 

Epilimnion Warm, oxygen-rich, circulating layer of water at the surface of a lake. 

Eutrophic Classification of lakes with the highest nutrient levels and highest primary 
productivity. 

Extinct species A species no longer in existence.  

Extirpated species A species no longer surviving in regions that were once part of its range. 
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Term Definition 

Goal A broad, guiding principle that identifies an expected outcome of the Conservation 
Plan.  LCR MSCP Conservation Plan goals describe the desired future condition 
for each covered species with full implementation of the Conservation Plan.   

Habitat In scientific and lay publications, habitat is defined in may different ways and for 
many different purposes.  For the purpose of the LCR MSCP, habitat is defined as 
the specific places where the environmental conditions (i.e., physical and biological 
conditions) are present that are required to support occupancy by individuals or 
populations of a given species.  Habitat is always identified with regard to a species 
and is specific to each species physical and biological requirements.  Habitat may 
be occupied (individuals or population of the species are, or have recently been, 
present) or unoccupied (see “unoccupied habitat”).  

Habitat-Based Approach 
to Conservation 

The use of habitat maintenance and creation/restoration measures guided by the 
principles of conservation biology to develop a conservation plan for the 
conservation of covered species. 

Habitat Quality Habitat quality is refers to the ability of the environment to provide conditions that 
support individual and population persistence (Hall et al. 1997).  The precise 
meaning of quality varies by species and depends on needs during occurrence 
within the LCR MSCP planning area.  High quality habitat for some species would 
include only foraging and resting elements; for others it would include foraging, 
resting, and nesting elements or may include all elements needed for a species to 
complete its life cycle.  Low quality habitat would include only the minimal 
elements that support occurrence of the species. 

Extent of Habitat Habitat quantity refers to the area of the environment that provides conditions that 
produce or could produce occupancy of a given organism.  

Harass An intentional or negligent act or omission which creates the likelihood of injury to 
wildlife by annoying it to such an extent as to significantly disrupt normal 
behavioral patterns which include, but are not limited to, breeding, feeding, or 
sheltering (50 C.F.R. §17.3). 

Harm An act which actually kills or injures wildlife.  Such act may include significant 
habitat modification or degradation where it actually kills or injures wildlife by 
significantly impairing essential behavioral patterns including breeding, feeding, or 
sheltering (50 C.F.R. §17.3). 

Historical range Those geographic areas the species was known or believed to occupy in the past. 

Hypolimnion Cold, oxygen-poor, non-circulating layer of water at the bottom of a lake. 

Incidental take Take that results from, but is not the purpose of, carrying out an otherwise lawful 
activity. 

Land Cover Type The dominant feature of the land surface discernible from aerial photographs, 
defined by vegetation, water, or human uses.  The LCR MSCP was divided into 15 
discreet land cover types for the purpose of developing the conservation plan. 
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Term Definition 

Law of the River A collection of various laws, treaties, and court decisions affecting all forms of use 
of the Colorado River.  The Law of the River includes, but is not limited to, the 
Colorado River Compact of 1922, the Boulder Canyon Project Act of 1928, the 
California Seven Party Agreement of 1931, the Mexican Water Treaty and Protocol 
of 1944, the Upper Colorado River Basin Compact of 1948, the 1956 Colorado 
River Storage Project Act, the Supreme Court Decree of 1964 in Arizona versus 
California (376 U.S. 340) (Decree), and the Colorado River Basin Project Act of 
1968. 

Loss of Habitat Loss of habitat is a reduction in habitat quality or quantity that results from an 
adverse change in an environmental condition.  Environmental conditions may 
include cover, substrate, channel type, interacting species, river area, reservoir area, 
water quality, and groundwater depth. 

Maintain Habitat Actions that, when implemented, perpetuate the quantity and quality of existing 
covered species habitats in habitat areas that, without implementing such actions, 
would degrade or be lost over time. 

Mainstem The Colorado River in the Lower Basin (i.e., main channel after tributary inputs). 

Mainstream The legal character of Lower Colorado River water subject to apportionment 
pursuant to the Supreme Court Decree of 1964 in Arizona versus California (376 
U.S. 340). 

Mesotrophic Classification of lakes with nutrient levels and primary productivity intermediate 
between oligotrophic and eutrophic lakes. 

Oligotrophic Classification of lakes with the lowest nutrient levels and lowest primary 
production. 

Open Water A flooded or ponded area that does not support rooted vegetation.  Deep water 
(over 6 feet deep) or frequent, rapid fluctuation in water depth are usually the cause 
for the lack of vegetation. 

Permit Applicants The Permit Applicants are those entities requesting Section 10 incidental take 
permits from USFWS for the species and activities covered in the accompanying 
HCP. 

LCR MSCP planning area The LCR MSCP planning area comprises the historical floodplain of the Colorado 
River from Lake Mead to the Southerly International Boundary and areas to 
elevations up to and including full pool elevations of Lakes Mead, Mohave, and 
Havasu.  The LCR MSCP planning area also defines the action area—defined as 
“…all areas to be affected directly or indirectly by the Federal action and not 
merely the immediate area involved in the action” (50 C.F.R. §402.02)—addressed 
in the LCR MSCP BA.   

LCR MSCP Program 
Manager 

The Program Manager is the post to be established by Reclamation, as described in 
the FMA, that will be responsible for implementing the LCR MSCP. 

Population A group of individuals of the same species inhabiting a given geographic area at 
the same time and among which mature individuals interbreed or are likely to 
interbreed.  Ecological interactions and genetic exchange are more likely among 
individuals within a population than with individuals in other populations of the 
same species. 
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Term Definition 

Production Production is the total tissue elaboration of a population per unit area per unit of 
time; it involves the ability of populations of animals to replace themselves in 
terms of the materials in the bodies of their individuals (Warren 1971).  Tissue 
elaboration includes growth, accumulation of fat, gonad maturation, reproduction, 
recruitment and contribution to a population.  For example, production for sandhill 
cranes in the LCR MSCP planning area would include the accumulation of fat to 
support migration.  For razorback suckers in a backwater, production may include 
growth and reproduction over a period of a year. 

Range The geographic area a species is known or believed to occupy. 

Reasonable and Prudent 
Alternatives 

Alternative actions identified during formal consultation that can be implemented 
in a manner consistent with the intended purpose of the action, that can be 
implemented consistent with the scope of the federal agency’s legal authority and 
jurisdiction, that is economically and technologically feasible, and that the Director 
of USFWS believes would avoid the likelihood of jeopardizing the continued 
existence of listed species or resulting in the destruction or adverse modification of 
critical habitat (50 C.F.R. §402.02). 

Reasonable and Prudent 
Measures 

Actions the Director of USFWS believes necessary or appropriate to minimize the 
impacts, i.e., amount or extent, of incidental take (50 C.F.R. §402.02). 

Reclamation/States Reclamation/States is the group of representatives from Arizona, California, 
Nevada, and Reclamation that were responsible for developing the primary 
components of the LCR MSCP Conservation Plan described in the HCP and 
summarized as part of the proposed action in Section 2.7 of this BA. 

Recovery The process by which the decline of an endangered or threatened species is arrested 
or reversed, or threats to its survival neutralized so that its long-term survival in 
nature can be ensured.  Recovery includes actions to achieve the conservation and 
survival of a species (U.S. Fish and Wildlife Service and National Marine Fisheries 
Service 1998), including actions to prevent any further erosion of a population’s 
viability and genetic integrity and actions to restore or establish environmental 
conditions that enable a species to persist (i.e., the long-term occurrence of a 
species through the full range of environmental variation). 

Replace Habitat To replace habitat is to mitigate for habitat lost as a result of LCR MSCP covered 
activities by enhancing or restoring habitat equivalent to or greater value than the 
habitat lost.  Habitat replaced under the LCR MSCP may require ongoing 
management to ensure replaced habitat value is maintained over the 50-year 
duration of the LCR MSCP. 

Riparian Vegetation or other resources associated with a river that are dependent on 
groundwater and floodwater controlled by the river.  Riparian land cover types in 
the LCR MSCP planning area are cottonwood-willow, honey mesquite, salt cedar, 
salt cedar-honey mesquite, salt cedar-screwbean mesquite, marsh, and arrowweed 
land cover types. 

LCR MSCP Steering 
Committee 

The LCR MSCP Steering Committee has been responsible for the preparation of 
the documents that establish and define the LCR MSCP and provide compliance 
with environmental laws and regulations. 
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Term Definition 

Succession The change in the composition and structure of a biological community over time 
in the absence of major disturbance (e.g., fire, flood, land clearing by people).  For 
example, deep open water in a backwater may gradually fill over time with organic 
and inorganic material and become colonized by marsh species (e.g., cattail and 
bulrush).  The marsh may eventually be succeeded by riparian forest of willows 
and cottonwoods.  A major flood event could scour out the backwater site, 
returning it to an open water condition. 

Take From Section 3(18) of the Federal Endangered Species Act: The term “take” means 
to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to 
attempt to engage in any such conduct.  The definition of “take” under the 
California Endangered Species Act comes from Section 86 of the California Fish 
and Game Code: The term take means an action to or attempt to hunt, pursue, 
catch, capture, or kill. 

Transitory River Segments Segments of the historical Colorado River, Muddy River, Virgin River, and other 
tributaries to Lake Mead that can form within the full pool elevation of Lake Mead 
when the lake elevation is below the full pool elevation. 

Unoccupied Habitat Sites that support all of the constituent elements necessary for a species, but where 
surveys have determined the species is not currently present.  The lack of 
individuals or populations in the habitat is assumed to be the result of reduced 
numbers or distribution of the species such that some habitat areas are unused.  It is 
expect that these areas would be used if species numbers or distribution were 
greater.  See also definition of “suitable habitat.” 
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INTRODUCTION 1 

Approximately 360 copies of the Lower Colorado River Multi-Species Conservation Program 2 
(LCR MSCP) draft documents (Volume I: Draft Environmental Impact Statement/ 3 
Environmental Impact Report [EIS/EIR], Volume II: Draft Habitat Conservation Plan [HCP], 4 
Volume III: Draft Biological Assessment [BA], and Volume IV: Appendices to Volumes I–III 5 
[Appendices]) were distributed to agencies, public libraries, Indian tribes, organizations, and 6 
individuals for review during a 60-day period ending on August 18, 2004.  Additionally, three 7 
public hearings were held in Henderson, Nevada; Blythe, California; and Phoenix, Arizona on 8 
July 20–22, 2004 in order to receive public comments on these draft documents.  Comment 9 
letters and verbal comments provided during the public review period are included in this 10 
volume, along with responses to comments and other documentation addressing issues raised 11 
by the commenters.  12 

Comment letters and transcripts of the public hearings are included in section IV.  Comment 13 
letters are reproduced as they were received.  Each substantive comment is numbered, and a 14 
corresponding response is provided in section V.  Section V also contains references cited in the 15 
responses to comments and a list of acronyms used in the responses.  Copies of a form letter 16 
containing comments on the LCR MSCP documents were submitted to the joint lead agencies 17 
by a number of individuals.  One representative copy of this form letter, signed by Darcia 18 
Hurst-matulewicz and referred to as the “Common Letter,” is included in section IV.  The 19 
names and addresses of others who submitted the same letter are listed in Attachment A, along 20 
with the date of submission.  Responses to the comments provided for the representative 21 
Common Letter are applicable to the same comments provided by those listed in Attachment A.  22 
Thirty-two comment letters were received from the following agencies, Indian tribes, 23 
organizations, and individuals, in addition to the form letters referenced above.  The acronyms 24 
provided after the name of each commenter are used in section IV to identify substantive 25 
comments and in section V to identify comment responses. 26 

FEDERAL AGENCIES 27 

• U.S. Environmental Protection Agency (EPA) 28 
• U.S. International Boundary and Water Commission (USIBWC) 29 

STATE AGENCIES  30 

• Arizona Game and Fish Department (AGFD) 31 
• California Department of Fish and Game (CDFG) 32 
• California Office of Planning and Research, California State Clearinghouse 33 
• Nevada Department of Administration, State Clearinghouse (NSC) 34 
• Nevada Department of Wildlife (NDOW) 35 

LOCAL AGENCIES  36 

• QuadState Coalition (Quad) 37 
• Imperial County (IC) 38 
• City of Henderson (Hend) 39 
• City of Yuma (Yuma) 40 
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INDIAN TRIBES 1 

• Fort Mojave Indian Tribe (Ft. M) 2 
• Morisset, Scholosser, Jozwiak & McGaw (MSJM) 3 

ORGANIZATIONS 4 

• National Wildlife Federation (NWF) 5 
• Defenders of Wildlife, Environmental Defense, Grand Canyon Wildlands Council Pacific 6 

Institute, Sierra Club, Yuma Audubon Society (DW) 7 
• Environmental Defense, Jennifer Pitt (Env. D.) 8 

INDIVIDUALS 9 

• Robert S. Lynch & Associates (RSLA) 10 
• B. Sachau (BS) 11 
• Carey L. Ochs (CO) 12 
• Dennis Bell (DB) 13 
• Darcia Hurst-matulewicz (Common Letter [CL]) 14 
• J. C. Martin I (JM1) 15 
• J. C. Martin II (JM2) 16 
• Mark Belles (MB) 17 
• Margaret Adam (MA) 18 
• Bobbie Flowers (BF) 19 
• Donald Lipmanson (DL) 20 
• Ann Pinkerton (AP) 21 
• Diana Singleton (DS) 22 
• Alanna Louin (AL) 23 
• Christel Allacher (CA) 24 
• Terry Woods (TW) 25 

PUBLIC HEARING TRANSCRIPTS 26 

• Henderson Public Hearing (Henderson) 27 
• Blythe Public Hearing (Blythe) 28 
• Phoenix Public Hearing (Phoenix) 29 

A number of public comments focused on the financial assurances necessary to implement the 30 
LCR MSCP.  Section II of this volume contains letters of financial commitment from 31 
representatives of the States of Arizona, California, and Nevada that were received by the 32 
Secretary of the Interior during the public comment period and additional information 33 
regarding funding of the LCR MSCP.  Other commenters noted that the modeling conducted by 34 
the U.S. Bureau of Reclamation (Reclamation) for the LCR MSCP relied on hydrologic data that 35 
does not reflect the recent dry conditions in the Colorado River Basin.  The comments suggested 36 
that because of the change in hydrologic conditions, the modeled results underestimate the 37 
magnitude of potential impacts to environmental resources within the LCR MSCP planning 38 
area.  These issues are addressed in section III of this volume, “Evaluation of Effects Associated 39 
with Updated Hydrologic Information,” which was prepared by the participating agencies to 40 
determine whether an analysis based on the updated hydrologic information would result in 41 
any significant new impacts or changed effects to covered species. 42 



 

 

Section II 
State Letters of Financial Commitment



 

LCR MSCP Comments and Responses – December 2004 Section II 
 Page 1 

STATE LETTERS OF FINANCIAL COMMITMENT 1 

During the public comment period, a number of commenters sought information regarding the 2 
necessary financial assurances necessary to implement the LCR MSCP.  While not structured as 3 
formal comment letters, letters of financial commitment from representatives of the States of 4 
Arizona, California, and Nevada were received by the Secretary of the Interior on August 17, 5 
2004 during the public comment period for the Draft LCR MSCP documents.  These letters 6 
provide a commitment to “share in the agreed upon LCR MSCP costs equally with the United 7 
States on a 50/50 Federal/non-Federal basis.” 8 

The commitments contained in these letters have been incorporated into a Draft Final Funding 9 
and Management Agreement (FMA), which has been developed during negotiations between 10 
the Federal and non-Federal parties to the LCR MSCP and is published as Exhibit A to the Final 11 
HCP.  In addition, the parties have developed a Draft Final Implementation Agreement (IA), 12 
which is published as Exhibit B to the Final HCP.  The Final HCP, including these exhibits, is 13 
LCR MSCP Volume II. 14 

These Agreements will be presented to the relevant approving officials and respective boards 15 
following publication of the Final EIS/EIR and other program documents.  No final decisions 16 
have been made by the Federal or non-Federal parties with respect to the financial 17 
commitments set forth in the August 17th letters and the Draft Final FMA, or with respect to the 18 
provisions in the Draft Final IA.  Appropriate revisions, if any, will be included at such time as a 19 
Final FMA and IA are executed.  Appropriate information regarding the issues addressed in the 20 
Draft Final FMA and the Draft Final IA for the LCR MSCP will also be included in any Record 21 
of Decision issued by the Secretary of the Interior with respect to this program. 22 
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EVALUATION OF EFFECTS ASSOCIATED WITH  
UPDATED HYDROLOGIC INFORMATION 

1. INTRODUCTION 

Public comments received during the comment period for the Lower Colorado River 
Multi-Species Conservation Program (LCR MSCP) Draft Environmental Impact 
Statement/Environmental Impact Report (Draft EIS/EIR, June 18, 2004), Draft Biological 
Assessment (Draft BA, June 18, 2004) and Draft Habitat Conservation Plan (Draft HCP, 
June 18, 2004), as published in the Federal Register (69 FR 12202, 3/15/04)  noted that the 
modeling conducted by the U.S. Bureau of Reclamation (Reclamation) for the LCR MSCP 
relied on hydrologic data that does not reflect the recent dry conditions in the Colorado 
River Basin.  The comments suggested that because of the change in hydrologic 
conditions, the modeled results underestimate the magnitude of potential impacts to 
environmental resources within the LCR MSCP planning area.   

As a result of these public comments, the participating agencies have prepared this 
evaluation.  The purpose of this evaluation is to determine whether an analysis based on 
the updated hydrologic information would result in any significant new impacts or 
changed effects to covered species.  This evaluation specifically compares model runs 
based on the updated hydrologic information, with the model runs based on the previous 
hydrologic information and considers whether: (1) the impact analysis and the effect 
determinations provided in the Draft BA/HCP are still accurate in light of the updated 
hydrologic information; and (2) revisions need to be made in the LCR MSCP documents 
(EIS/EIR, BA, HCP) pursuant to the regulatory and statutory provisions cited in Section 3 
of this document. 

2. SUMMARY OF RESULTS 

Hydrologic modeling conducted for the Draft BA/HCP utilized hydrologic information 
based on actual December 31, 2002 elevations of Colorado River reservoirs and the best 
natural flow data available at that time.  The modeling was based on the historic record of 
natural flow in the river system over the 85-year period from 1906 through 1990.   

The analysis conducted as part of this evaluation utilized hydrologic information based 
on the actual September 30, 2004 elevations of Colorado River reservoirs (including Lake 
Mead) and updated natural flow data (including years 1991 through 1995).  This 
evaluation concludes that the inclusion of this updated hydrologic information does not 
identify any significant new impacts or change the conclusions of effect to covered species 
in the Draft BA/HCP, and no changes are required to the BA, HCP, and EIS/EIR.   

The summary findings of this evaluation include the following: 



Section III  LCR MSCP Comments and Responses – December 2004 
Page 4 

• Use of the December 31, 2002 Colorado River reservoir elevations (including Lake 
Mead) was appropriate at the time the modeling was prepared for the Draft 
BA/HCP in early 2003. 

• Actual Lake Mead reservoir elevations between January 1, 2003 and the date of 
this evaluation were within the range projected and analyzed in the Draft 
BA/HCP. 

• Re-computation of flows from 1971–1990 resulted in slightly greater natural inflow 
into Lake Powell (an increase of approximately 4 percent of the total natural 
inflow volume over the 20-year period). 

• The lower initial reservoir conditions result in an increased probability of shortage 
conditions under both the Baseline and Action Alternative for the first 25 years. 

• Notwithstanding the lower initial reservoir conditions and updated natural flows, 
the relative differences between Lake Mead elevations under the Baseline and 
Action Alternative1 for the Previous and New Modeling were slight, and 
determined not to be significant. 

• The lower initial reservoir conditions result in a slight reduction in the probability 
of occurrence of flows to Reach 7 under both the Baseline and Action Alternative.  
However, the relative differences between the Baseline and Action Alternative 
under the Previous and New Modeling were similar. 

• Within the 1.574 million acre-feet (maf) limit of reduced flows in the river modeled 
and covered by the LCR MSCP, this analysis identified no additional impacts 
below Hoover Dam in Reaches 3–5. 

• The evaluation based on the updated hydrologic information did not identify any 
significant new environmental impacts or change the conclusions of effect to 
covered species from the previous analyses. 

When dealing with an environmental review process that takes several years, changes in 
hydrologic conditions are inevitable, and the nature of the hydrologic model utilized by 
Reclamation is designed to reflect a variety of future possible outcomes.  For example, 
while the initial elevation for Lake Mead has changed between the Previous Modeling 
(December 31, 2002) and the New Modeling (projected December 31, 2004 conditions), 
this change was within the variability expected in the Previous Modeling, and depicted in 

                                                           
1 The use of the term “Baseline” (also referred to as “Baseline scenario” in the LCR MSCP BA and HCP)  in 
this document regarding hydrologic modeling refers to the current operations of the LCR and should not be 
confused with the definition of “baseline” as used in the ESA regulations or CEQA.  Similarly, the use of the 
phrase “Action Alternative” (also referred to as “Action Alternative scenario” in the LCR MSCP BA and HCP) 
regarding hydrologic modeling refers to the future operations of the LCR.  See Appendix J for further details 
on the modeling assumptions. 
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the Draft BA/HCP.  As a consequence of the above findings, the participating agencies 
have determined that no changes in the Draft BA/HCP assessment of effects of covered 
activities on covered species are required, and a supplemental EIS/EIR is not required. 

3. REGULATORY CONTEXT (NEPA/ESA/CEQA) 

According to Council on Environmental Quality (CEQ) regulations for implementing the 
National Environmental Policy Act (NEPA) (40 Code of Federal Regulations [C.F.R.] 
§1502.9(c)(1)), a Federal agency must prepare a supplement to a Draft EIS if: 

• The Federal agency makes substantial changes in the proposed action that are 
relevant to its environmental effects. 

• There are significant new circumstances or information relevant to the 
environmental concerns that bear on the proposed action or its impacts. 

Similarly, the California Environmental Quality Act (CEQA) (Public Resources Code 
§21000 et seq.) requires the preparation of a subsequent or supplemental EIR if:  

• Substantial changes are proposed in the project which will require revisions of the 
previous EIR. 

• Substantial changes occur with respect to the circumstances under which the 
project is undertaken; or  

• New information is available that results in one or more new significant effects or 
a previously identified effect will be substantially more severe than shown in the 
previous EIR. 

This evaluation is prepared to assist the participating agencies in their determination as to 
whether a supplement to the Draft EIS/EIR is required at this time based on the updated 
hydrologic information and effects analysis.  In addition, the Federal Endangered Species 
Act (ESA) requires use of the best available scientific and commercial data in the 
preparation of a biological assessment (16 U.S.C. §1536(a)(2)).  This evaluation will ensure 
the most accurate analysis by considering the best available and current hydrologic 
information. 

4. CONCERNS RAISED BY PUBLIC COMMENTS 

The impact analysis in the Draft BA/HCP was based, in part, on simulations of possible 
future hydrologic conditions in the Colorado River Basin, including Lake Mead elevations 
and the frequency of surplus and shortage conditions.  These simulations were based 
upon the historic records of flow in the Colorado River Basin compiled over an 85-year 
period (1906 through 1990).   

Several comment letters on the Draft EIS/EIR and Draft BA/HCP suggested that the 
environmental impact analysis and effects analysis for covered species “understate the 
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magnitude of potential effects” because they do not include more current hydrologic 
information from the past few years.  Specifically, two issues were raised: 

1) In 2003, when work on the Draft EIS/EIR and Draft BA/HCP was undertaken, the 
initial conditions (starting elevations for each reservoir) used in the modeling were 
the actual reservoir water surface elevations as of December 31, 2002 (1152 feet 
above mean sea level [msl] for Lake Mead).  Continued drought conditions within 
the Colorado River Basin have resulted in continued decline of the water surface 
elevations of the major system reservoirs since the modeling was prepared 
(projected to be 1123.9 feet msl at Lake Mead as of December 31, 2004). 

2) The period of record used as the input hydrology for the modeling was based on 
the natural flow record that was considered final data at the time of the LCR 
MSCP analysis in the Draft BA/HCP.  The natural flow data, based on the actual 
recorded data for the period between 1906 through 1990, was used for the 
analysis.  The most recent 13 years of record (1991 through 2003) were not 
included in the modeling.  This recent 13-year period includes both high and low 
flow years, including one of the driest four-year periods on record (2000 through 
2003). 

5. RELEVANCE OF THE UPDATED INFORMATION TO ANALYSIS IN 
THE DRAFT BA/HCP 

As stated above, the impact analysis in the Draft BA/HCP was based in part on computer 
model simulations of future possible hydrologic inflows and current and future Lower 
Colorado River (LCR) operations.  The future LCR system operations for two distinct 
operational scenarios (Baseline and the Action Alternative) were simulated with the 
computerized model and the results were compared to determine the relative differences 
and potential impacts that may result from the Action Alternative (which includes the 
covered activities in the LCR MSCP) as compared to the Baseline. 

The following discussion summarizes the different assumptions used in the two modeled 
scenarios.  Further detail is provided in Appendix J, Volume IV of the LCR MSCP 
documents.  The Baseline condition assumes 1) transfers of up to 400 thousand acre-feet 
(kaf) from below to above Parker Dam by 2051 (consistent with the October 10, 2003 
Colorado River Water Delivery Agreement); 2) Interim Surplus Guidelines (ISG) remain 
in place through 2016 and then revert to “70R”2 (consistent with the January 16, 2001 ISG); 
and 3) shortages are imposed to maintain Lake Mead at or above elevation 1,083 feet 
approximately 80 percent of the time in the future, and additional shortages are imposed 
if needed to protect elevation 1000 feet all of the time.   

                                                           
2 The term “70R” refers to a particular surplus strategy that is based on avoiding spills at Lake Mead (see ISG 
Record of Decision, Section IV (1), January 16, 2001).   
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The Action Alternative assumes 1) An additional 1.174 maf of transfers by 2051; 2) 
extension of the ISG through 2051; and 3) shortages are imposed to maintain Lake Mead 
at or above elevation 1050 feet approximately 80 percent of the time in the future, and 
additional shortages are imposed if needed to protect elevation 950 feet all of the time. 

5.1 RESERVOIR INITIAL CONDITIONS 
Simulated future Lake Mead water surface elevations were used in the analysis of 
potential impacts to covered species and their habitats in Reach 1, including 
southwestern willow flycatcher, razorback sucker, humpback chub, sticky 
buckwheat, and threecorner milkvetch.  Lake Mead water surface elevations also 
affect the frequency of occurrence and magnitude of flood control releases, which in 
turn may affect flows in Reach 7.  The evaluation of potential future conditions was 
also used to evaluate the potential frequency of shortage and surplus years on the 
Colorado River.  The computerized model and modeling assumptions use certain 
Lake Mead water surface elevations as triggers to determine the occurrence of 
shortage or surplus water supply conditions.  Surplus and shortage years result in 
greater or lesser releases from Lake Mead, with potential corresponding changes in 
flows of the downstream river reaches (Reaches 2–6). 

Simulations using the current lower reservoir water surface elevations as the initial 
conditions3 show an increase in the probability of lower Lake Mead water surface 
elevations in future years, as well as an increase in the probability of occurrence of 
shortage conditions and the associated reductions in Lake Mead releases.  These 
potential changes in future conditions were used to determine if there are any 
changes in the impacts to covered species and their habitats. 

While the model simulations provide the best available information to analyze 
potential impacts in the future, the model does not provide a prediction as to the 
elevation of Lake Mead at any point in time.  As with most reservoirs, Lake Mead is 
likely to experience a wide range of elevations over the next 50 years. 

5.2 NATURAL FLOWS 
Despite the differences in the operating assumptions for the Baseline and the Action 
Alternative, the future state of the Colorado River system is most sensitive to the 
future inflows.  Predictions of the future inflows, particularly for long-range studies, 
are highly uncertain.  Although the model does not predict future inflows, it can be 
used to analyze future conditions for a range of possible future inflow conditions. 

The possible future inflows used in the Previous Modeling were based on the 
historic record of natural flow in the river system over the 85-year period from 1906 
through 1990.  This was the most up-to-date record that was available at the time of 

                                                           
3 Initial conditions simply refer to the starting elevations of the reservoir in each of the model runs. 
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the modeling.  In May of 2004, Reclamation updated the available record of natural 
flow.  This update included an extensive review of the natural flows from 1971 
through 1990.  This review resulted in some modifications to the natural flow 
record.  In addition, the record was extended by adding an additional five years, 
1991 through 1995 (see Section 6.2). 

As a result of the updated natural flow record, projections of future reservoir 
elevations and releases from Lake Mead may change.  These potential changes in 
future conditions were used to determine if there are any changes in the previously 
identified impacts to covered species and their habitats as analyzed earlier in the 
Draft BA/HCP.   

While the model simulations provide the best available information to analyze 
potential impacts in the future, the model does not provide a prediction as to the 
volume of future releases from Lake Mead in any given year. 

6. TREATMENT OF UPDATED HYDROLOGIC INFORMATION 

For the purposes of this evaluation, future system conditions were modeled for the 
Baseline and Action Alternative using the updated reservoir initial conditions and 
updated natural flow record4.  All other modeling assumptions (assumptions common to 
both scenarios as well as assumptions specific to one scenario) were identical to those 
described in sections J.6.2 and J.6.3 of Appendix J in the June 18, 2004 version of the LCR 
MSCP Volume IV appendix document.  With the exception of the updated reservoir initial 
conditions (projected for December 31, 2004) the model period in this analysis is the same 
as in the Draft BA/HCP (i.e., through 2051). 

The new model output was evaluated and used to ascertain whether the revisions to the 
model and modeling assumptions provide different results from the previous impact 
analysis and effect determinations in the Draft BA/HCP. 

                                                           
4 Reclamation utilized recorded hydrological data compiled over the past century in the Draft BA/HCP.  
Public comments received on these documents suggested that Reclamation utilize estimates of hydrologic 
conditions that predate the flow record of the past century.  Comments also suggested that Reclamation 
predict the effect of climate change on flows in the Colorado River.  Reclamation believes that use of the actual 
data recorded over the past century provides the best basis for ongoing Colorado River management activities 
and analyses associated with those activities.  Accordingly, Reclamation has not modified this approach in 
this evaluation or in the Final BA/HCP.  If Reclamation were to use a different modeling approach in the 
analysis of the LCR MSCP, it would conflict with all of the other Colorado River management actions and 
analyses that Reclamation has taken and is currently taking.  It is important to note that by periodically 
including additional hydrologic data, Reclamation will account for changes related to runoff patterns and or 
human demand.  While these particular comments focused on potential affects of climate change on inflows 
into the Colorado River, this is just one of many variables that may affect runoff and demand within the 
Colorado River basin.  Attempting to predict global changes in climate, shifts in demographic patterns, and 
other factors affecting Colorado River hydrology are far more speculative than Reclamation’s reliance on 
actual annual hydrologic data. 
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For the purposes of discussion and comparison of the modeling results, the modeling 
conducted as part of the previous impact analysis is hereinafter referred to as the 
“Previous Modeling.”  The new model runs that were conducted specifically for this 
evaluation and that reflect the projected December 31, 2004 reservoir initial conditions 
and the updated natural flow record period between 1906–1995  is hereinafter referred to 
as the “New Modeling.” 

The revisions to the model are detailed below. 

6.1 RESERVOIR INITIAL CONDITIONS 
A comparison of the previous and updated initial reservoir conditions is presented 
in Table 1.  Use of the December 31, 2002 Lake Mead elevation was appropriate at 
the time the modeling for the Draft BA/HCP was prepared during 2003 (Previous 
Modeling), as it represented the most recent actual end of the year data. 

The updated initial reservoir starting conditions for this evaluation (New Modeling) 
are based on the actual elevations of Colorado River reservoirs as of September 30, 
2004.  Reclamation’s mid-term operations model (the 24-Month Study) was used to 
project these elevations to December 31, 2004, using projected operations for the 
remainder of the 2004 calendar year that include projected unregulated inflows into 
the Upper Basin, as well as projected inflows and demand schedules for the Lower 
Basin. 

As depicted in Table 1, the new initial reservoir conditions on Lake Mead are 
approximately 28 feet lower than the previous initial reservoir conditions.   

Table 1 
Comparison of Previous and New Modeled Initial Reservoir Conditions 

Previous Initial Reservoir 
Conditions  

(midnight, December 31, 2002) 
New Initial Reservoir Conditions 

(midnight, December 31, 2004) 

Reservoir 

Water Surface 
Elevation  
(feet msl) 

Storage 
(kaf) 

Water Surface 
Elevation  
(feet msl) 

Storage 
 (kaf) 

Fontenelle 6487.79 213 6485.47 199 
Flaming Gorge 6009.71 2,632 6012.06 2,709 
Taylor Park 9288.42 41 9307.52 66 
Blue Mesa 7444.59 283 7480.47 509 
Morrow Point 7150.72 110 7153.73 112 
Crystal 6742.41 14 6746.05 15 
Navajo 6010.55 827 6017.93 893 
Powell 3620.10 13,774 3565.19 8,724 
Mead 1152.13 16,718 1123.93 13,744 
Mohave 642.27 1,679 638.71 1,583 
Havasu 446.21 547 445.80 539 
Total system 
storage 

Not 
Applicable 

36,838 Not Applicable 29,093 

Note:  msl = above mean sea level; kaf = thousand acre-feet 
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6.2 NATURAL FLOWS 
The term “natural flow” is defined as the observed flow, corrected for upstream 
consumptive uses and the effects of upstream reservoirs.  In May 2004, Reclamation 
updated the available historic record of natural flow for all 29 inflow points 
represented in the model.  This update included an extensive review of the 1971–
1990 Upper Basin consumptive uses and reservoir regulation.5  Some errors and 
omissions were corrected and the natural flows were re-computed for that period.  
In addition, the consumptive uses and reservoir regulation records were completed 
and reviewed for the 1991–1995 period and natural flows were computed through 
1995.  In order to include the most recent and accurate information in this 
evaluation, this updated natural flow information was included in the New 
Modeling. 

Figure 1 compares the previous and updated records of natural inflow to Lake 
Powell for 1971–1995.  The re-computation over the period 1971–1990 resulted in 
somewhat higher natural flows than were previously published (an increase of 
approximately 10.9 maf or about 4 percent of the total volume for that 20-year 
period). 

Figure 1 
Previous and Updated Natural Flow Record 
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5 This extensive review was conducted by Reclamation’s Upper and Lower Colorado Region modeling staff, 
the Work Group of the Colorado River Salinity Control Forum, and water resources staff from each of the 
seven Colorado River Basin states, as well as by peer review of articles submitted for publication to 
appropriate refereed technical journals. 
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These data were used as input to the Index Sequential Method (ISM) to obtain a 
range of possible future inflows (see Section J.6.6 of Appendix J).  The ISM in the 
Previous Modeling resulted in 85 separate simulations (referred to as “traces”) for 
each operating scenario that was analyzed.  The inclusion of the updated natural 
flow record period (1906–1995) now results in 90 separate simulations or traces for 
each operating scenario. 

The most recent eight years of record (1996–2003), which includes one of the driest 
four-year periods on record, were not included in the modeling for this evaluation 
because the natural flow analysis has not been completed for these years.  The 
records of consumptive use in the Upper Basin for 1996–2000 are currently only 
available in provisional form and the resulting natural flows have not been 
thoroughly peer reviewed.  Because of this, Reclamation determined that the 
provisional data should not be used for evaluation of potential environmental 
impacts.  Furthermore, consumptive uses in the Upper Basin for 2001–2003 are 
currently not available.  It should be noted that even if the most recent eight years of 
record were included, no substantial changes to the future conditions would be 
expected, since the eight years includes years of above-average flow, as well as 
below-average flow.  The historic record used by Reclamation in its hydrologic 
modeling includes periods of low flow on the Colorado River that are similar to the 
current drought.6 Moreover, if additional low-flow years were added to the data 
used for the hydrologic modeling, the lowest expected elevation of Lake Mead 
would not change, because Reclamation’s modeling assumptions for management of 
Lake Mead is designed to prevent Lake Mead from declining below 950 feet msl.7 
The records being provided and used comprise the most current and best available 
information at the time of this evaluation.8 

6.3 DATA INTERPRETATION PROCEDURES 
As previously stated, the model generates 85 traces for the Previous Modeling or 90 
traces for the New Modeling using the ISM.  For a given point in time (e.g., year 
2010) and for each variable (e.g., Lake Mead elevation), there are 85 or 90 possible 

                                                           
6   For example, the following periods of low flow are included in the historic record: 1931-1935 (5 year 
average: 11.4 maf); 1953-1956 (4 year average: 10.2 maf); 1959-1964 (6 year average: 11.4 maf); 1988-1992 (5 
year average: 10.9 maf).  Current estimates of the most recent five years of data, 2000-2004 show that the 5 
year average is 9.9 maf.   
7  For a full discussion of the modeling assumptions regarding Lake Mead elevation management strategies, 
see Appendix J, Section 6.1. 

8 Reclamation continuously reviews its processes for determining the consumptive uses throughout the Upper 
Basin (in cooperation with the Upper Basin States) and is committed to identifying improvements that when 
implemented, should allow for the collection, analysis, and publication of Upper Basin consumptive uses and 
natural flows on a more frequent basis. 
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outcomes for that variable.  Various statistical and numerical techniques can be 
applied to those outcomes and used for the subsequent hydrologic and resource 
impact analyses. 

For example, Figure 2 shows three of the 85 traces for Lake Mead elevation under 
the Baseline for the Previous Modeling (traces 20, 47, and 77).  Recall that each trace 
represents the projection for a particular future inflow scenario and a comparison of 
the traces illustrates the variability in future Lake Mead elevations.  However, none 
of the traces is a prediction of future Lake Mead elevations.  The highs and lows 
shown in the three traces would likely be temporary conditions and the reservoir 
level would be expected to fluctuate within the ranges shown.  Neither the timing of 
water level variations between the highs and lows, nor the length of time the water 
level would remain high or low can be predicted. 

Figure 2 
Lake Mead End-of-December Water Elevations under Baseline (Previous Modeling)— 

90th, 75th, 50th, 25th, and 10th Percentile Values and Representative Traces 

 

A common analysis technique simply ranks the possible outcomes at each time (in 
this example, the end-of-December Lake Mead elevations for each year) and uses the 
ranked outcomes to compute other statistics of interest.  For example, if end-of-
December Lake Mead elevations are ranked for each year, the median outcome for a 
given year is the elevation for which half of the values are below and half are above.  
This outcome is therefore referred to as the “median value” or the “50th percentile 
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value.”  Similarly, the elevation for which 25 percent of the values are less than or 
equal to in a given year, is denoted as the 25th percentile value.  Several 
presentations of the ranked data are then possible.  A graph (or table) may be 
produced that compares the 75th percentile, 50th percentile, and 25th percentile 
outcomes from both the Previous and New Modeling.  In addition to the three traces 
noted above, the 10th, 25th, 50th, 75th, and 90th percentile lines derived from all 85 
traces are also shown on Figure 2. 

Again, it must be noted that a specific percentile line is not the result of any one 
future hydrologic inflow scenario, nor is it a prediction of future reservoir 
elevations.  A simple interpretation of the 25th percentile shown in Figure 2 is that in 
a given year (e.g., 2010), Lake Mead elevations are likely to be above the 25th 
percentile value (approximately 1095 feet) with a 75 percent probability.  This 
interpretation is based on the assumption that the flow sequences seen in the 
historical record will be repeated in the future, as assumed by the ISM. 

7. ANALYSIS OF UPDATED HYDROLOGIC INFORMATION ON 
BIOLOGICAL RESOURCES 

The potential effects of the updated information on future LCR reservoir and river 
operations conditions were evaluated.  This evaluation is consistent with those previously 
conducted and is intended to provide an indication as to whether the updated hydrologic 
information has an effect on the previous impact analysis in the Draft BA/HCP.  In 
particular, this evaluation was conducted to determine: 

• effect on Lake Mead water surface elevations, 

• effect on the river corridor (Reaches 3–5), and 

• effect on flows to Reach 7. 

For each of these three topic areas, this section presents 1) a summary of the results from 
the previous hydrologic modeling, 2) a summary of the results from the new hydrologic 
modeling, 3) a comparison of the new to previous hydrologic modeling results, and 4) an 
analysis of the effect of the new hydrologic modeling on biological resources. 

The biological resources analysis in this section describes potential effects to habitats 
utilized by those covered species that are potentially affected by the updated hydrologic 
information.  The habitat types (i.e., riparian, marsh, etc.,) considered are consistent with 
the analysis in the Draft BA/HCP. 

In evaluating the effect of the updated hydrologic information, this evaluation focuses on 
the difference between the Baseline and Action Alternative for the Previous Modeling as 
compared to the New Modeling.  However, the evaluation also considers the context in 
which these differences occur.  For example, consider a comparison of the differences 
between the median Lake Mead water surface elevations under the Action Alternative 
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and Baseline for a particular year.  Assume that under the Previous Modeling, the 
analysis indicated that the median water surface elevation under the Action Alternative 
was 10 feet lower than under the Baseline.  Further assume that the new analysis 
indicated that the water surface elevation under the Action Alternative would be 15 feet 
lower than under the Baseline for that particular year.  This evaluation considers not only 
the incremental 5-foot difference in the median Lake Mead elevation, but also whether 
that difference may have additional impacts because it occurs at a lower elevation in the 
reservoir. 

7.1 EFFECT ON LAKE MEAD WATER SURFACE ELEVATIONS  
As discussed in Appendix J, the covered activities would have no effect on the 
operation of Lake Mohave, Lake Havasu, or Imperial Dam.  Therefore, the only 
reservoir system conditions that were previously analyzed are the Lake Mead water 
levels.  The previous analysis of potential effects of the LCR MSCP on Lake Mead 
water levels was summarized in Appendix J, Section J.6. 

The previous analysis provided a comparison of the results of the future Lake Mead 
water level simulations for the Baseline and the Action Alternative.  A similar 
analysis was conducted based on the New Modeling. 

For comparison purposes, lake levels are presented on an annual basis using water 
levels at the end of December for each year. 

7.1.1 Results from Previous Hydrologic Modeling 
Figure 3 presents a comparison of the 75th, 50th, and 25th percentile lines 
obtained for the Baseline to those obtained for the Action Alternative under 
the Previous Modeling.  These lines represent the respective 75th, 50th,  and 25th 
percentile values of the 85 traces (simulations) for each respective year.  

As illustrated in Figure 3, median Lake Mead elevations under the Baseline 
and Action Alternative decline throughout the period of analysis.  This is due 
to the effect of increasing Upper Basin depletions, which decreases the 
probability of equalization releases from Lake Powell over time.  Figure 3 also 
illustrates that up to 2020, median elevations are higher under the Action 
Alternative when compared to the Baseline (an average of approximately 
5.3 feet higher over the period 2003–2020).  As noted in Appendix L, Volume 
IV of the LCR MSCP documents, this result can be attributed to the 
implementation of water transfers under the Action Alternative that reduce the 
call for surplus water from Lake Mead, resulting in somewhat higher Lake 
Mead levels.  After 2020, at the median level, the positive effect due to the 
transfers is outweighed by the effects of extending the ISG to 2051 and 
lowering the shortage strategy (an average difference of approximately –6.7 
feet over the period 2021–2050). 
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Figure 3 
Previous Modeling 

Lake Mead End-of-December Water Elevations 
Comparison of Baseline to Action Alternative  

for 75th, 50th, and 25th Percentile Values 
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7.1.2 Results from New Hydrologic Modeling 
Figure 4 presents a comparison of the 75th, 50th, and 25th percentile lines 
obtained for the Baseline to those obtained for the Action Alternative under 
the New Modeling.  These lines represent the respective 75th, 50th,and 25th 
percentile values of the 90 traces (simulations) for each respective year. 

As illustrated in Figure 4, the 75th, 50th, and 25th percentile lines for both the 
Baseline and Action Alternative begin at a lower elevation than that shown in 
Figure 3 (Previous Modeling), which is due to the lower Lake Mead initial 
reservoir conditions.  Recall that for the Previous Modeling, the initial 
reservoir water surface elevation was 1152.13 feet above mean sea level (msl) 
(December 31, 2002) and for the New Modeling, the initial water surface 
elevation was 1123.93 feet msl (December 31, 2004), a difference of about 28 
feet. 

Figure 4 shows that the median Lake Mead elevations under the modeled 
Baseline and Action Alternative decline through year 2010, then increase 
through year 2027, and remain generally level thereafter.  The decline in 
median Lake Mead elevations resulting from increasing Upper Basin 
depletions (shown in Figure 3 for the 50th percentile) does not occur under the  
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Figure 4 
New Modeling 

Lake Mead End-of-December Water Elevations 
Comparison of Baseline to Action Alternative  

for 75th, 50th, and 25th Percentile Values 
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New Modeling.  This is because the probability of equalization in the near term 
is less due to the lower starting elevations at both Lake Powell and Lake Mead.  
Therefore, the effect of increasing Upper Basin depletions is negligible in the 
near term.  The median Lake Mead elevations under the Action Alternative are 
generally lower than under the Baseline until about 2044, whereas thereafter, 
they are approximately the same.  Through year 2010, the median Lake Mead 
elevations under the Action Alternative are, on average, approximately 4 feet 
lower than those under the Baseline.  Between years 2010 and 2040, the median 
Lake Mead elevations under the Action Alternative are an average of 
approximately 10 feet lower than those under the Baseline. 

7.1.3 Comparison of Previous and New Hydrologic Modeling   
This section provides a comparison of New and Previous Modeling results. 

Figure 5 provides a graphical comparison of the 75th, 50th, and 25th percentile 
lines obtained for the Baseline and Action Alternative under the New and 
Previous Modeling.  A similar comparison in tabular format is provided in 
Table 2. 
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Figure 5 
Comparison of New to Previous Modeling Results 

Lake Mead End-of-December Water Elevations 
for 75th, 50th,and 25th Percentile Values 
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Table 2 
Comparison of Lake Mead End-of-December Water Elevations (feet msl) 

Under Previous and New Modeling for 75th, 50th, and 25th Percentiles Values 
 Previous Modeling  New Modeling 
 

Baseline Action Alternative 
 

Baseline 
Action 

Alternative  
[1]  [2] [3] [4] [5] [6] [7]  [8] [9] [10] [11] [12] [13] 

Year 
 25th 

Percentile 
50th 

Percentile 
75th 

Percentile 
25th 

Percentile 
50th 

Percentile 
75th 

Percentile 
 25th 

Percentile 
50th 

Percentile 
75th 

Percentile 
25th 

Percentile 
50th 

Percentile 
75th 

Percentile 
2003  1,140  1,142  1,147  1,142  1,144  1,149               
2004  1,129  1,135  1,152  1,132  1,137  1,155               
2005  1,119  1,135  1,158  1,123  1,137  1,161   1,115  1,117  1,121  1,115  1,117  1,121  
2006  1,112  1,134  1,165  1,116  1,139  1,168   1,101  1,108  1,114  1,100  1,108  1,115  
2007  1,104  1,128  1,172  1,108  1,136  1,177   1,090  1,099  1,123  1,087  1,098  1,123  
2008  1,100  1,132  1,178  1,100  1,138  1,184   1,081  1,095  1,135  1,073  1,088  1,136  
2009  1,096  1,133  1,185  1,099  1,140  1,188   1,073  1,093  1,149  1,064  1,083  1,148  
2010  1,093  1,135  1,185  1,088  1,139  1,190   1,067  1,086  1,159  1,058  1,079  1,157  
2011  1,089  1,133  1,181  1,081  1,136  1,189   1,059  1,090  1,166  1,050  1,081  1,167  
2012  1,088  1,131  1,184  1,083  1,135  1,191   1,056  1,090  1,173  1,045  1,081  1,176  
2013  1,089  1,125  1,186  1,076  1,132  1,191   1,054  1,096  1,173  1,044  1,078  1,177  
2014  1,084  1,115  1,186  1,076  1,125  1,191   1,049  1,094  1,178  1,042  1,085  1,183  
2015  1,076  1,119  1,190  1,069  1,125  1,192   1,040  1,097  1,180  1,031  1,079  1,181  
2016  1,077  1,115  1,190  1,070  1,130  1,193   1,035  1,090  1,181  1,028  1,076  1,184  
2017  1,076  1,120  1,191  1,067  1,128  1,193   1,033  1,097  1,185  1,021  1,082  1,187  
2018  1,070  1,116  1,194  1,059  1,123  1,193   1,027  1,102  1,189  1,017  1,091  1,188  
2019  1,067  1,115  1,190  1,054  1,120  1,191   1,020  1,105  1,191  1,009  1,094  1,191  
2020  1,062  1,114  1,193  1,057  1,119  1,193   1,018  1,104  1,193  1,009  1,089  1,193  
2021  1,058  1,117  1,193  1,053  1,117  1,192   1,019  1,096  1,191  1,003  1,088  1,191  
2022  1,053  1,113  1,196  1,049  1,105  1,193   1,018  1,110  1,193  995  1,089  1,192  
2023  1,051  1,113  1,194  1,046  1,109  1,193   1,018  1,108  1,193  989  1,091  1,192  
2024  1,054  1,113  1,192  1,058  1,109  1,193   1,019  1,105  1,194  991  1,089  1,193  
2025  1,062  1,115  1,193  1,056  1,109  1,192   1,019  1,103  1,194  989  1,094  1,193  
2026  1,057  1,115  1,193  1,048  1,108  1,192   1,032  1,105  1,191  1,021  1,098  1,193  
2027  1,056  1,115  1,194  1,057  1,110  1,193   1,036  1,112  1,193  1,025  1,104  1,193  
2028  1,057  1,118  1,194  1,058  1,110  1,193   1,035  1,112  1,193  1,021  1,104  1,192  
2029  1,051  1,121  1,194  1,054  1,110  1,192   1,039  1,116  1,194  1,017  1,103  1,192  
2030  1,050  1,118  1,194  1,043  1,107  1,192   1,038  1,116  1,193  1,017  1,104  1,191  
2031  1,044  1,116  1,193  1,040  1,110  1,192   1,032  1,114  1,193  1,010  1,103  1,191  
2032  1,035  1,115  1,193  1,037  1,110  1,192   1,028  1,112  1,193  1,006  1,104  1,191  
2033  1,034  1,114  1,191  1,034  1,104  1,192   1,027  1,113  1,193  1,009  1,104  1,191  
2034  1,028  1,112  1,191  1,028  1,104  1,191   1,018  1,110  1,193  1,004  1,103  1,192  
2035  1,018  1,114  1,191  1,018  1,104  1,190   1,017  1,108  1,192  1,002  1,102  1,191  
2036  1,033  1,115  1,192  1,035  1,104  1,190   1,017  1,109  1,192  999  1,102  1,191  
2037  1,035  1,113  1,191  1,037  1,103  1,190   1,014  1,110  1,192  995  1,104  1,189  
2038  1,047  1,112  1,193  1,043  1,103  1,190   1,014  1,113  1,191  1,000  1,103  1,186  
2039  1,050  1,111  1,191  1,045  1,101  1,189   1,017  1,111  1,191  1,004  1,102  1,184  
2040  1,045  1,112  1,191  1,043  1,103  1,190   1,018  1,111  1,190  1,023  1,102  1,186  
2041  1,038  1,109  1,190  1,041  1,101  1,188   1,018  1,109  1,190  1,027  1,103  1,185  
2042  1,049  1,110  1,187  1,045  1,104  1,188   1,017  1,108  1,189  1,026  1,103  1,184  
2043  1,052  1,106  1,188  1,047  1,102  1,186   1,017  1,106  1,189  1,022  1,102  1,185  
2044  1,054  1,105  1,187  1,048  1,102  1,185   1,022  1,103  1,190  1,033  1,102  1,184  
2045  1,052  1,103  1,187  1,048  1,101  1,183   1,033  1,104  1,188  1,042  1,101  1,182  
2046  1,049  1,105  1,187  1,047  1,100  1,182   1,047  1,101  1,187  1,042  1,100  1,179  
2047  1,046  1,104  1,186  1,045  1,098  1,181   1,047  1,104  1,185  1,040  1,101  1,180  
2048  1,044  1,104  1,185  1,038  1,101  1,180   1,040  1,104  1,185  1,038  1,102  1,179  
2049  1,040  1,104  1,185  1,037  1,101  1,178   1,039  1,104  1,185  1,035  1,103  1,176  
2050  1,037  1,104  1,185  1,036  1,102  1,177   1,039  1,104  1,183  1,036  1,101  1,176  
2051  1,032  1,104  1,186  1,033  1,102  1,175   1,035  1,104  1,184  1,035  1,101  1,174  

Note:  msl = above mean sea level 
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As previously noted, the median Lake Mead elevations for both the Baseline 
and Action Alternative under the New Modeling begin at a lower elevation 
than those under the Previous Modeling due to the lower initial reservoir 
conditions9. 

In Table 3, the relative differences due to the updated information are 
compared.  Columns 2–4 and Columns 5–7 of Table 3 compare the differences 
between the 75th, 50th, and 25th percentile values obtained under the Baseline 
and Action Alternative under the Previous and New Modeling, respectively.  
In Columns 8–10 of this same table, the relative differences between the New 
and Previous Modeling results are compared. 

As shown in Table 3, differences between the Baseline and Action Alternative 
median Lake Mead water surface elevations under the New Modeling are 
somewhat greater than those under the Previous Modeling.  These differences 
are greater between years 2006 and 2024.  During this period, the maximum 
difference is 29 feet and the average is approximately 11 feet.  Contributing to 
these differences is the fact that under the Previous Modeling, the Action 
Alternative provided higher median Lake Mead water surface elevations than 
under the Baseline (see Figure 3 for the 50th percentile).  As noted above and 
described in Appendix L, this result is due to the reduced need for surplus 
water attributed to the implementation of water transfers.  Under the New 
Modeling, this effect is negated as a result of the lower initial reservoir 
conditions (i.e., the Lower Basin is not in surplus as often in the years up to 
2024). 

7.1.4 Analysis of Effect on Biological Resources  

7.1.4.1 Riparian Vegetation 
The operation of Lake Mead is analogous to a natural ecosystem with 
cycles of riparian vegetation growth and loss, particularly in the delta 
areas of the Virgin River, Muddy River, and Colorado River as it exits 
the Grand Canyon.  However, these cycles that include scouring of 
vegetation may occur with different frequency than on a natural stream 
system.10 

                                                           
9 Notwithstanding the lower initial conditions reflected in the New Modeling, actual Lake Mead elevations 
between January 1, 2003 and the date of this analysis were within the range projected in the Draft BA/HCP 
based on Previous Modeling. 
10 As more fully described in Chapter 2 of the Draft BA, Lake Mead elevations are driven by downstream 
water use needs and Glen Canyon Dam releases, except when the Lake Mead Water Control Manual for Flood 
Control dictates operations.  Glen Canyon releases are primarily a function of operation for delivery of water 
from Lake Powell in accordance with the Colorado River Compact, and Hoover Dam releases are primarily a 
function of non-discretionary water deliveries from Lake Mead to the lower Division States and Mexico.  Thus 
Reclamation has very limited discretion over the management of reservoir levels in Lake Mead, and lake 
levels may fluctuate greatly (see discussion of Reclamation’s discretion found in Chapter 2 of the Draft BA). 
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Table 3 
Comparison of Differences Between Previous and New Modeling Results 

Lake Mead End-of-December Water Elevations11 (feet msl) 
75th, 50th, and 25th Percentiles Values 

 

 Previous Modeling 
Differences12 Between  

Baseline and Action Alternative 

 New Modeling 
Differences5 Between 

Baseline and Action Alternative 

 
Differences5 Between 

New to Previous Modeling 
[1]  [2] [3] [4]  [5] [6] [7]  [8] [9] [10] 

Year 
 25th 

Percentile 
50th 

Percentile 
75th 

Percentile 
 25th 

Percentile 
50th 

Percentile 
75th 

Percentile 
 25th 

Percentile 
50th 

Percentile 75th Percentile 
2003  2  2  2                
2004  3  2  3                
2005  4  2  3   (0) 0  (0)  (4) (2) (3) 
2006  4  5  3   (0) (0) 1   (4) (5) (3) 
2007  5  8  5   (3) (1) (0)  (8) (9) (5) 
2008  0  6  6   (8) (7) 1   (8) (12) (5) 
2009  2  7  3   (8) (10) (1)  (11) (16) (3) 
2010  (5) 5  5   (9) (7) (1)  (4) (12) (6) 
2011  (7) 3  9   (9) (9) 1   (1) (13) (8) 
2012  (5) 5  7   (11) (9) 3   (7) (13) (3) 
2013  (13) 8  5   (10) (18) 4   3  (26) (1) 
2014  (8) 10  5   (7) (9) 5   2  (19) (0) 
2015  (7) 6  2   (9) (18) 1   (2) (24) (1) 
2016  (8) 15  4   (7) (14) 3   1  (29) (1) 
2017  (9) 8  1   (12) (15) 2   (3) (22) 1  
2018  (11) 7  (1)  (10) (11) (1)  1  (18) (0) 
2019  (13) 4  1   (11) (11) (0)  1  (15) (1) 
2020  (5) 5  (1)  (8) (15) (1)  (3) (20) 0  
2021  (5) 0  (1)  (17) (8) 0   (12) (9) 2  
2022  (4) (8) (3)  (23) (21) (1)  (20) (14) 2  
2023  (5) (4) (1)  (29) (17) (1)  (24) (13) (0) 
2024  3  (4) 1   (28) (16) (1)  (32) (12) (2) 
2025  (6) (6) (1)  (30) (9) (1)  (25) (3) (0) 
2026  (10) (7) (1)  (11) (7) 1   (1) (0) 2  
2027  1  (6) (1)  (12) (9) (0)  (13) (3) 1  
2028  2  (8) (1)  (14) (8) (1)  (16) (1) 0  
2029  3  (11) (2)  (22) (12) (2)  (26) (1) (0) 
2030  (6) (12) (2)  (20) (12) (2)  (14) (0) 0  
2031  (4) (6) (1)  (21) (11) (2)  (18) (5) (1) 
2032  2  (6) (1)  (22) (8) (2)  (23) (2) (1) 
2033  1  (9) 0   (17) (9) (2)  (18) (0) (2) 
2034  0  (9) (0)  (14) (7) (1)  (14) 2  (1) 
2035  (0) (10) (1)  (15) (5) (1)  (15) 5  (0) 
2036  2  (11) (2)  (18) (6) (1)  (20) 5  0  
2037  2  (10) (1)  (19) (7) (3)  (22) 3  (2) 
2038  (4) (10) (2)  (14) (10) (5)  (10) 0  (3) 
2039  (5) (9) (2)  (13) (8) (6)  (8) 1  (5) 
2040  (2) (9) (2)  5  (9) (4)  7  (0) (2) 
2041  3  (8) (2)  9  (7) (6)  6  1  (4) 
2042  (5) (5) 0   8  (5) (5)  13  (0) (5) 
2043  (5) (4) (3)  6  (4) (4)  11  0  (2) 
2044  (6) (3) (3)  10  (1) (6)  16  2  (3) 
2045  (5) (2) (4)  9  (4) (6)  13  (1) (3) 
2046  (2) (5) (6)  (4) (1) (8)  (3) 4  (2) 
2047  (2) (6) (5)  (7) (3) (5)  (5) 3  (0) 
2048  (5) (4) (4)  (2) (2) (6)  4  1  (2) 

                                                           
11 Although the modeling results are at a high precision, differences presented in this table reflect rounding to 
the nearest integer value. 
12 The differences between the Baseline and Action Alternative were calculated by subtracting Baseline Value 
from the Action Alternative Value and the differences between the New and Previous Modeling conditions 
were calculated by subtracting the Previous Modeling Value from the New Modeling Value. 
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2049  (2) (3) (7)  (4) (1) (9)  (1) 2  (2) 
2050  (2) (2) (7)  (3) (3) (7)  (1) (1) 0  
2051  1  (2) (11)  (0) (3) (10)  (1) (2) 1  

Note:  msl = above mean sea level 

The Lake Mead delta areas have a great potential for use by a large and 
diverse number of avian species, but are limited in their importance 
due to their ephemeral nature.  This ephemeral riparian vegetation that 
establishes in these delta areas can provide habitat for many bird 
species, including covered species, such as the southwestern willow 
flycatcher, yellow warbler, summer tanager, and Bell’s vireo, and is 
used for breeding, migration stopover, and as wintering habitat.  As 
riparian vegetation develops as habitat for these species, their 
abundance and productivity rises substantially.  Conversely, as 
vegetation dries out when reservoir elevations decline, or is inundated 
when elevations rise, species abundance and productivity decrease 
(Braden, et al. unpublished data 2002).  This ephemeral habitat, thus, 
has a high productivity value and is beneficial to riparian-associated 
species when it is present. 

Habitat in the delta areas may consist of (1) predominantly native 
willow, (2) predominantly exotic saltcedar (tamarisk sp.) or (3) mixed 
native willow/exotic saltcedar.  The Colorado River delta has 
previously produced a vegetation community largely composed of 
native willow with relatively little saltcedar (McKernan 1997).  A major 
factor governing the types of riparian vegetation that could establish is 
the timing of when sediments suitable for establishment of riparian 
vegetation are exposed.  Willow-dominated communities have become 
established in the deltas of Lake Mead only when declining reservoir 
elevations have coincided with the timing of willow seed dispersal.  
During periods when reservoir elevations have declined before or after 
the willow seed dispersal period, saltcedar-dominated riparian 
communities have become established (see Appendix M, Section 
M.5.3).  Cottonwoods and willows that do become established when 
reservoir elevations decline could be lost if reservoir elevations 
continue to decline and groundwater elevations drop below their root 
depths.  Conversely, riparian vegetation that becomes established on 
exposed sediments would be inundated and lost during wetter periods 
when Lake Mead reservoir elevations rise. 

For example, while from 1990–1996 Lake Mead reservoir levels 
remained within a relatively narrow 1170–1200-foot range, creating 
dense stands of willow habitat (approximately 1000 acres) (McKernan 
and Braden 1998), the levels from 2000–2004 dropped nearly three 
times as much (from 1214–1125 feet), creating a delta that does not 
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today support the same dense habitat and has created an environment 
in which the willows and even saltcedar are rapidly dying (USBR 
unpublished data 2004).  This would suggest that a sustained lake level 
would create the best-suited habitat for the LCR MSCP covered bird 
species, and that extreme rises or falls in reservoir elevations would not 
support covered species habitat in the Lake Mead delta areas.  As lake 
levels continue to drop, new delta habitat may form lower in the lake.  
This would be limited by soil conditions in submerged portions of the 
Lake Mead shoreline because most of the shoreline does not have the 
soil types necessary for the establishment of riparian vegetation.  The 
extent of riparian vegetation that could establish as reservoir elevations 
decline, however, cannot be predicted. 

The Previous Modeling for Lake Mead, including the Baseline and the 
Action Alternative, show the median elevations of the lake declining 
over the modeled period due to increasing Upper Basin depletions (see 
Figure 3).  The probability of water levels historically used for 
vegetation establishment and survival therefore decreases over the 
term of the LCR MSCP.  It is not clear whether similar areas of 
vegetation will establish and survive at lower levels.  It may be that 
covered species habitats over time become more limited in the delta 
areas as the probability for lower lake levels increases.  Under the 50th 
percentile (Figure 5), because of the lower Lake Mead initial conditions, 
the New Modeling indicates an increased probability of lower lake 
elevations until year 2024 (as compared to the Previous Modeling) and 
thereafter the probabilities are approximately the same.  This would 
indicate that, during the first 25 years, the probabilities for covered 
species habitat establishment may be slightly more limited in those 
years.  At the 25th percentile there is a greater reduction in reservoir 
elevation between the Baseline and Action Alternative under the New 
Modeling as compared to the Previous Modeling.  In addition, this 
relative reduction in elevation under the New Modeling could extend 
to 2045 compared to 2020 under the Previous Modeling.  At the 75th 
percentile, differences between the New and Previous Modeling are 
evident only during the first 10 years of the modeled period.  Overall, 
the habitat quantity and quality would not be significantly different 
over the 50-year period. 

Results of the New Modeling indicate that the impacts of implementing 
the covered activities on covered species that use riparian vegetation in 
the delta areas of Lake Mead would not be measurably different from 
those described in the Draft BA/HCP under the Previous Modeling.  
This is because the impact mechanisms associated with the creation 
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and loss of riparian vegetation are the same under the New and 
Previous Modeling, the only difference being that riparian vegetation 
could be established at lower elevations under the New Modeling.  The 
extent of exposed soils suitable for establishment of riparian vegetation 
could be slightly less, however, at lower elevations. 

7.1.4.2 Marsh Vegetation 
Ephemeral marsh vegetation can periodically establish at inflow points 
of Lake Mead (e.g., Lake Mead delta, Virgin River delta, Muddy River 
delta, Las Vegas Wash),  when Lake Mead water surface elevations are 
below full pool elevation.  This ephemeral marsh vegetation can 
provide nesting and dispersal habitat for marsh-associated wildlife, 
including the Yuma clapper rail and western least bittern covered 
under the LCR MSCP.  Habitat that does become established when 
reservoir elevations decline could be lost if reservoir elevations 
continue to decline and groundwater elevations drop below the rooting 
depths of emergent vegetation.  Marsh vegetation that does become 
established on exposed sediments would be inundated and lost during 
wetter periods, when Lake Mead reservoir elevations rise.  The extent 
of habitat and attendant species benefits that could be periodically 
created and subsequently lost as a result of changes in reservoir 
elevations over the term of the modeling cannot, however, be predicted 
based on the available information. 

As described in Section 7.1.4.1, for riparian vegetation, it is likely that a 
sustained lake level would create the best-suited habitat for marsh-
associated LCR MSCP covered bird species, and that rises or falls in 
reservoir elevations would not support covered species habitat in the 
Lake Mead delta areas.  Because the rooting depth of emergent 
vegetation is shallow relative to riparian trees, however, marsh 
vegetation could be affected by less extreme reductions in reservoir 
elevations than would be required to desiccate woody riparian 
vegetation.  When lake levels drop, new marsh vegetation may form 
lower in the lake.  This would be limited because most of the shoreline 
does not have the soil necessary for the establishment of marsh 
vegetation.  The extent of marsh vegetation that could establish as 
reservoir elevations decline, however, cannot be predicted.  Under the 
50th percentile (Figure 5), because of the lower Lake Mead initial 
conditions, the New Modeling indicates an increased probability of 
lower lake elevations until year 2024 (as compared to the Previous 
Modeling) and thereafter the probabilities are approximately the same.  
This would indicate that during the first 25 years, the probabilities for 
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the establishment of marsh vegetation that provides covered species 
habitat may be slightly more limited.  At the 25th percentile there is a 
greater reduction in reservoir elevation between the Baseline and 
Action Alternative under the New Modeling as compared to the 
Previous Modeling.  In addition, this relative reduction in elevation 
under the New Modeling could extend to 2045 compared to 2020 under 
the Previous Modeling.  At the 75th percentile, differences between the 
New and Previous Modeling are evident only during the first 10 years 
of the modeled period.  Overall, the extent and value of marsh 
vegetation that could provide covered species habitat under the New 
Modeling would not be significantly different than under the Previous 
Modeling. 

Results of the New Modeling indicate that the impacts of implementing 
the covered activities on covered species that use marsh vegetation 
would not be measurably different from that described in the Draft 
BA/HCP under the Previous Modeling.  This is because the impact 
mechanisms associated with the creation and loss of marsh vegetation 
are the same under the New and Previous Modeling, the only 
difference being that marsh vegetation could be established at lower 
elevations under the New Modeling.  The extent of exposed soils 
suitable for establishment of marsh vegetation could be slightly less, 
however, at lower elevations. 

7.1.4.3 Razorback Sucker Spawning Habitat 
The analysis based on the Previous Modeling concluded the razorback 
sucker and associated critical habitat in Lake Mead may be affected by 
the proposed Action Alternative.  The analysis contained in this 
evaluation does not modify this conclusion.  However, the change in 
the potential degree of effect between results of the Previous Modeling 
and the New Modeling cannot be quantified. 

As stated in the Draft BA, implementation of flow-related covered 
activities may result in adverse impacts on razorback sucker spawning 
habitat and designated critical habitat for the razorback sucker in Reach 
1.  The known spawning elevations that may be important for the 
razorback sucker occur between 1120 and 1150 feet msl in Lake Mead.  
Current information shows that during the spawning seasons of 1997–
2001, razorback sucker spawned at or near the cliff spawning site at the 
back of Echo Bay.  This site was dry in 2002, and spawning occurred in 
a different area along the south shore of Echo Bay.  During the 2003 
spawning season, the 2002 spawning site was dry.  However, razorback 
sucker apparently spawned along the same shore just east of the 2002 
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spawning site on a gravelly point submerged in 2–5 feet of water.  In 
2004, larval concentrations and habitat use of a telemetered fish 
indicated the Echo Bay population spawned approximately 250 meters 
east of the 2003 site (Welker and Holden 2004).  These changes in 
spawning location over the past few years indicate the razorback 
sucker will successfully move their spawning location into 
progressively lower elevations where suitable spawning substrate is 
present as the lake recedes.  Findings of recent investigations (Twichell 
and Rudin 1999) indicate that it is unlikely that sediment accumulation 
over available spawning substrate will affect spawning habitat area.  
However, indications are that in 2004 sediment from the Las Vegas Bay 
delta has moved farther out and caused the presumptive spawning 
area in the bay to become covered with encroaching sediment and may 
have influenced spawning success (Welker and Holden 2004).  This 
encroaching sediment is a result of outflow from Las Vegas Wash and 
is not typical of sediment encroachment in the rest of Lake Mead.  That 
encroachment is not only a function of lowering lake levels, but is likely 
also related to high rainfall events and growing wastewater discharge 
as a result of growth in the Las Vegas area.  

The number of razorback suckers present in Lake Mead represents a 
small percentage of the total LCR population.  The 2004 population 
estimates for the Echo Bay population range from 23–52 fish and 
estimates for the Las Vegas Bay population range from 11–310 fish 
(Welker and Holden 2004).  To put the Lake Mead razorback sucker 
population in context, the largest extant population of razorback 
suckers in the entire Colorado River system is found in Lake Mohave 
(Reach 2) with an estimated population of 35,000 fish. 

Results of razorback sucker studies indicate successful recruitment of 
minimal numbers of razorback suckers in Lake Mead during years 
when favorable rearing conditions are present.  This makes the 
population of razorback suckers in Lake Mead unique in that it is the 
only population that has persisted over a long period of time in any 
portion of the LCR.  However, these conditions are infrequent, and the 
numbers of fish naturally recruited to the population may not be 
sufficient to sustain the population under existing conditions.  
Reservoir operations and other factors that create the conditions that 
result in new fish successfully entering the population are not well 
understood.  It has been postulated that during periods of lower lake 
elevations, vegetation becomes established along the shoreline.  Then 
when the lake rises, the vegetation that becomes inundated provides 
cover for young razorback suckers.  Recruitment has occurred fairly 
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regularly from 1974–1998.  Sufficient information is not available to 
determine if changes in reservoir elevation with implementation of the 
action alternative could adversely affect the current observed rate of 
recruitment.  However, it can be postulated that due to the probability 
of lower lake levels in the foreseeable future, short-term annual rises in 
lake elevation could inundate established vegetation that would 
provide cover for juvenile razorback suckers, thus maintaining a 
similar level of recruitment to the population. 

As described above, the change in effects on razorback sucker in Lake 
Mead from using an updated initial reservoir elevation and the 
additional period of record between the Previous and New Modeling 
results cannot be quantified.  However, the results of the New 
Modeling do not indicate that the impacts of implementing the covered 
activities on the razorback sucker would be significantly different than 
that described in the Draft BA/HCP.  With substantial recent declines 
in reservoir elevations, the razorback sucker has demonstrated the 
ability to successfully spawn on suitable substrates present at lower 
reservoir elevations when previously used spawning habitat is exposed 
and no longer available.  Therefore, we conclude that spawning 
behavior and success would be similar under both the Previous and 
New Modeling. 

7.1.4.4 Transitory River Segments 
As described in the Draft BA/HCP, when Lake Mead reservoir 
elevations decline, segments of the Colorado River and Virgin River 
channels that existed prior to construction of Hoover Dam can become 
exposed within the full-pool elevation of Lake Mead (when these areas 
appear, they are called transitory river segments).  These transitory 
river segments can provide for and be occupied by the humpback chub 
and the flannelmouth sucker, which are covered under the LCR MSCP.  
The few humpback chub currently occurring in the Grand Canyon 
could move downstream and utilize as much as an estimated 62 miles 
of transitory Colorado River channel that forms when reservoir 
elevations lower to an elevation of 950 feet msl.  This is the elevation 
that is assumed to be protected by the modeled shortage assumptions.  
The flannelmouth sucker could occur in transitory river segments of 
both the Colorado River and Virgin River that form when reservoir 
elevations are below full pool elevations.  This transitory habitat could 
be lost during wetter periods when Lake Mead reservoir elevations 
increase and inundate habitat. 
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The mechanisms described above are the same under the New 
Modeling and the Previous Modeling.  However, the presence and 
extent of transitory river segments might occur more frequently under 
the New Modeling due to the potentially lower reservoir elevations as 
described in Section 7.1.  Consequently, the benefits associated with 
creating transitory river segments that provide humpback chub and 
flannelmouth sucker habitat may be somewhat greater under the New 
Modeling assumptions than under the Previous Modeling 
assumptions.  However, these potential beneficial effects are not 
considered significant because the probabilities of the entire transitory 
river channel becoming available at the 950 feet msl lake level are 
extremely low under both the Previous and New Modeling, and 
because such benefits would be ephemeral in nature. 

7.1.4.5 Sticky Buckwheat and Threecorner Milkvetch 
As described in the Draft BA/HCP, sticky buckwheat and threecorner 
milkvetch can establish and occur along the Lake Mead shoreline on 
sites that have the soil characteristics required by each species and that 
are exposed when Lake Mead water surface elevations are below full-
pool elevation.  Sticky buckwheat and threecorner milkvetch plants 
that establish on these sites would be inundated and lost during wetter 
periods, when Lake Mead reservoir elevations increase. 

The mechanisms described above are the same under the New 
Modeling and the Previous Modeling.  However, the presence and 
extent of exposed suitable soils that can support sticky buckwheat and 
threecorner milkvetch might occur more frequently under the New 
Modeling due to the lower reservoir elevations as described in Section 
7.1.  Consequently, the benefits associated with exposing suitable soils 
for these plant species might be somewhat greater under the New 
Modeling assumptions than under the Previous Modeling 
assumptions.  However, these potential beneficial effects are not 
considered significant due to the ephemeral nature of any potential 
benefits. 
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7.2 EFFECT ON THE RIVER CORRIDOR (REACHES 3–5)13 
As discussed in Section 6.3 and in Appendix J, Reclamation uses a reservoir model 
to project the possible future states of the reservoir system under a range of possible 
future inflow conditions.  When analyzing impacts to the river, backwaters, and 
groundwater along the Colorado River corridor below Hoover Dam, more detail is 
necessary.  Accordingly, Reclamation used a more detailed analysis to assess the 
potential impacts to covered species and their habitat along the river corridor below 
Hoover Dam. 

The analysis that Reclamation utilized for Reaches 3–5 was summarized in 
Appendix K, Volume IV of the LCR MSCP documents (“Hydrologic Depletion 
Analysis of the Effects of the Changes in Points of Diversion on Backwater and 
Groundwater Elevations”).  The analysis followed four main steps: 

1) Estimate the hourly flows likely to be released from the dam, both before and 
after the flow reductions have been applied; 

2) Route the hourly release patterns downstream to locations of interest; 

3) Convert the modeled flows at each location to river stage (elevation) to 
determine the drawdown (reduction in river stage) due to the flow 
reduction; and,   

4) Determine the effect of the drawdown on river width and depth, backwater 
area extent and depth, and depth to groundwater proximate to the river. 

As described in Section 6, updated information with respect to the initial conditions 
of the reservoirs and the natural flow record is analyzed in this evaluation.  This 
updated information only applies to analyses based on the reservoir model and does 
not affect the analysis of reductions in river flows and the associated analysis of 
effects on open water and groundwater along the river corridor, as described in 
Appendix K. 

The updated information, however, suggests an increased probability that future 
shortages may occur in the Lower Basin14.  The Draft BA/HCP analyzed reductions 
in flow of up to 0.845 million acre-feet per year (mafy) in the river from Hoover Dam 

                                                           
13 Conditions in Reach 2 (river channel and Lake Mohave reservoir) are not expected to be 
measurably affected with implementation of future flow-related covered activities, as noted in 
Section 5.2.3.3 of the Draft BA and Section 4.2.3.3 of the Draft HCP.  The new information has no 
effect on the hydrology in Reach 6 as described in “Reaches 6 and 7: Imperial Dam to Southerly 
International Boundary” in Section 5.2.2.1 of the Draft BA, and in Section 4.2.2.1 of the Draft HCP.  
Accordingly, no analysis of Reach 2 or 6 is made in this evaluation. 

14 Shortage determinations would result in reduced discharges from reservoir storage which would 
reduce flow in downstream river reaches, similar to the effect from changes in point of diversions. 
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to Davis Dam, up to 0.860 mafy in the river from Davis Dam to Parker Dam, and up 
to 1.574 mafy in the river from Parker Dam to Imperial Dam.  The effect of the 
updated information does not change these analyzed amounts, but simply increases 
the probability that some of the analyzed amounts could be used to cover flow 
reduction due to shortage determinations.  The hydrologic model described in 
Appendix J was used to quantify the effect of the updated information on the 
probability of future shortages. 

7.2.1 Results from Previous Hydrologic Modeling 
Figure 6 provides a graph of the probability of shortage under the Previous 
Modeling.  The probability of shortage is computed by counting the number of 
modeled traces that incurred a shortage condition in each year and dividing by 
the total respective number of traces (85 traces under the Previous Modeling 
and 90 traces under the New Modeling, respectively).  As shown in Figure 6, 
under the Baseline, the probability of shortage is about 48 percent in year 2016 
and 2017.  Thereafter, the probability varies between 38 percent and 52 percent 
through year 2051.  By comparison, the Action Alternative shows a lower 
probability of shortage compared to the Baseline through year 2019.  This is 
attributed both to the implementation of water transfers under the Action 
Alternative that reduce the call for surplus water from Lake Mead as explained 

Figure 6 
Previous Modeling 
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in section 7.1.1, as well as the lower shortage elevation triggers used in the 
Action Alternative.  The probability of shortage under the Baseline and Action 
Alternative is nearly the same from 2020 through 2033.  The probability of 
shortage under the Action Alternative is somewhat higher (2 percent to 11 
percent) after 2033.  This higher probability can primarily be attributed to the 
extension of the ISG through 2051 under the Action Alternative. 

7.2.2 Results from New Hydrologic Modeling 
Data from the New Modeling was used to conduct a similar analysis as 
discussed above and is used to evaluate the effect of the updated information 
on the probability of future shortages.  Figure 7 illustrates the probability of 
shortages under the New Modeling.  This figure is similar to Figure 6 and 
compares the Baseline and Action Alternative based on the New Modeling. 

Figure 7 
New Modeling 
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is attributed to the lower initial reservoir conditions that were considered in 
the New Modeling. 

As seen under the Previous Modeling and explained in Section 7.2.1, the 
Action Alternative shows a lower probability level compared to the Baseline in 
the initial years (through year 2016).  Except for a few years (2028 through 
2032), the probability level is, in general, somewhat higher (1 percent to 13 
percent) under the Action Alternative.  This higher level of probability can 
primarily be attributed to the extension of the ISG through 2051 under the 
Action Alternative. 

7.2.3 Comparison of Previous and New Hydrologic Modeling 
Figure 8 provides a comparison of the probability of shortage under the 
Previous and New Modeling.  As expected, the reduced reservoir starting 
elevations increase the probability of shortage in the near-term (2005–2018) for 
both the Baseline and Action Alternative under the New Modeling.  In the 
later years, however, the effect of the lower initial reservoir elevations is 
negligible and the New Modeling shows a slight decrease in the probability of 
shortage for both Baseline and Action Alternative.  This difference is attributed 
to the slight increase in the natural flows as described in Section 6.2. 

Figure 8 
Comparison of the New to Previous Modeling Results 
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Table 4 provides a tabular comparison of the probability levels presented in 
Figure 8 and the relative differences due to the updated information are 
compared.  Columns 4 and 7 of Table 4 compare the differences between the 
probability of shortage under the Baseline and Action Alternative under the 
Previous and New Modeling, respectively.  In Column 8 of this same table, the 
relative differences between the New and Previous Modeling results are 
compared.  Although the New Modeling reflects an increase in the probability 
of shortage conditions as compared to the Previous Modeling, the relationship 
between the Action Alternative and the Baseline remains essentially the same– 
(i.e. the probability of shortage is lower under the Action Alternative in the 
near term and slightly increased in the later years). 

7.2.4 Analysis of Effect on Biological Resources 
The covered activities described in the Draft BA/HCP allow for a reduction in 
flow of up to 0.845 mafy in the river from Hoover Dam to Davis Dam (Reach 
2), up to 0.860 mafy in the river from Davis Dam to Parker Dam (Reach 3), and 
up to 1.574 mafy in the river from Parker Dam to Imperial Dam (Reaches 4 and 
5).  These reductions in flow could result from changes in the points of 
diversion, from shortage determinations, and/or from other covered activities 
as described in the Draft BA/HCP.  Because the analysis assumes that the 
reduction of 1.574 maf occurs immediately, the timing of these shortages is 
irrelevant to the assessment of impacts (see Draft BA/HCP Section 5.2.1.3, 
“Key Assumptions Related to Groundwater Effects on Land Cover Types and 
Covered Species Habitat”).  Nothing in the updated information analyzed as 
part of this evaluation changes the reduction in flow coverage as identified in 
the Draft BA/HCP.   

Accordingly, the analysis of effects of the covered activities on surface water or 
groundwater levels is not affected by the New Modeling.  Consequently, the 
effects of implementing flow-related covered activities on backwater, marsh, 
and cottonwood-willow land cover types that provide covered species habitat 
are the same as described for each of the covered species in the Draft BA/HCP.  
Thus, there is no change in the effect to the covered species and their habitat as 
a result of the updated hydrologic information. 
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Table 4 
Comparison of New to Previous Modeling 

Probability of Shortage 
  Previous Modeling  New Modeling   

[1]  [2] [3] [4]  [5] [6] [7]  [8] 

 Year   Baseline 
Action 

Alternative 

Difference 
Between Baseline 

and Action 
Alternative   Baseline 

Action 
Alternative 

Difference Between 
Baseline and Action 

Alternative   

Difference 
Between New 
and Previous 

Modeling 
2003   0.0% 0.0% 0.0%   0.0% 0.0% 0.0%   0.0% 
2004   0.0% 0.0% 0.0%   0.0% 0.0% 0.0%   0.0% 
2005   0.0% 0.0% 0.0%   0.0% 0.0% 0.0%   0.0% 
2006   0.0% 0.0% 0.0%   1.2% 0.0% -1.2%   -1.2% 
2007   14.1% 0.0% -14.1%   32.9% 1.2% -31.8%   -17.6% 
2008   27.1% 0.0% -27.1%   65.9% 9.4% -56.5%   -29.4% 
2009   34.1% 10.6% -23.5%   63.5% 38.8% -24.7%   -1.2% 
2010   36.5% 17.6% -18.8%   63.5% 49.4% -14.1%   4.7% 
2011   40.0% 23.5% -16.5%   57.6% 54.1% -3.5%   12.9% 
2012   38.8% 25.9% -12.9%   63.5% 51.8% -11.8%   1.2% 
2013   43.5% 25.9% -17.6%   58.8% 51.8% -7.1%   10.6% 
2014   42.4% 29.4% -12.9%   52.9% 51.8% -1.2%   11.8% 
2015   47.1% 31.8% -15.3%   54.1% 49.4% -4.7%   10.6% 
2016   48.2% 34.1% -14.1%   51.8% 48.2% -3.5%   10.6% 
2017   48.2% 40.0% -8.2%   44.7% 50.6% 5.9%   14.1% 
2018   42.4% 41.2% -1.2%   41.2% 50.6% 9.4%   10.6% 
2019   43.5% 42.4% -1.2%   36.5% 47.1% 10.6%   11.8% 
2020   40.0% 41.2% 1.2%   34.1% 42.4% 8.2%   7.1% 
2021   37.6% 37.6% 0.0%   31.8% 44.7% 12.9%   12.9% 
2022   38.8% 36.5% -2.4%   31.8% 41.2% 9.4%   11.8% 
2023   43.5% 35.3% -8.2%   35.3% 37.6% 2.4%   10.6% 
2024   37.6% 40.0% 2.4%   37.6% 40.0% 2.4%   0.0% 
2025   41.2% 43.5% 2.4%   36.5% 43.5% 7.1%   4.7% 
2026   41.2% 42.4% 1.2%   38.8% 43.5% 4.7%   3.5% 
2027   41.2% 41.2% 0.0%   38.8% 41.2% 2.4%   2.4% 
2028   41.2% 41.2% 0.0%   41.2% 38.8% -2.4%   -2.4% 
2029   42.4% 43.5% 1.2%   41.2% 40.0% -1.2%   -2.4% 
2030   43.5% 43.5% 0.0%   41.2% 41.2% 0.0%   0.0% 
2031   43.5% 45.9% 2.4%   43.5% 41.2% -2.4%   -4.7% 
2032   44.7% 45.9% 1.2%   43.5% 44.7% 1.2%   0.0% 
2033   44.7% 44.7% 0.0%   40.0% 43.5% 3.5%   3.5% 
2034   45.9% 48.2% 2.4%   42.4% 45.9% 3.5%   1.2% 
2035   44.7% 49.4% 4.7%   43.5% 45.9% 2.4%   -2.4% 
2036   43.5% 50.6% 7.1%   40.0% 47.1% 7.1%   0.0% 
2037   41.2% 50.6% 9.4%   38.8% 48.2% 9.4%   0.0% 
2038   42.4% 51.8% 9.4%   38.8% 48.2% 9.4%   0.0% 
2039   43.5% 49.4% 5.9%   38.8% 45.9% 7.1%   1.2% 
2040   44.7% 51.8% 7.1%   40.0% 47.1% 7.1%   0.0% 
2041   43.5% 54.1% 10.6%   43.5% 45.9% 2.4%   -8.2% 
2042   43.5% 52.9% 9.4%   42.4% 45.9% 3.5%   -5.9% 
2043   47.1% 52.9% 5.9%   42.4% 49.4% 7.1%   1.2% 
2044   45.9% 50.6% 4.7%   41.2% 47.1% 5.9%   1.2% 
2045   45.9% 51.8% 5.9%   41.2% 48.2% 7.1%   1.2% 
2046   45.9% 51.8% 5.9%   43.5% 49.4% 5.9%   0.0% 
2047   48.2% 52.9% 4.7%   47.1% 49.4% 2.4%   -2.4% 
2048   47.1% 54.1% 7.1%   48.2% 50.6% 2.4%   -4.7% 
2049   49.4% 54.1% 4.7%   48.2% 51.8% 3.5%   -1.2% 
2050   51.8% 56.5% 4.7%   49.4% 52.9% 3.5%   -1.2% 
2051   50.6% 57.6% 7.1%   51.8% 55.3% 3.5%   -3.5% 
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7.3 EFFECT ON REACH 715 
This analysis discusses the potential effects of the updated information on covered 
species in Reach 7, which extends from the Northerly International Boundary (NIB) 
to the Southerly International Boundary (SIB).  As discussed in Appendix L, water 
flowing into Reach 7 is controlled by Mexico’s operation of the Morelos Diversion 
Dam located at the upper end of Reach 7.  Currently, water generally only flows into 
Reach 7 under the following conditions:  (1) the result of seepage from Morelos 
Diversion Dam; (2) flow releases from Morelos Diversion Dam (flood releases from 
the LCR and Gila River, and excess water Mexico does not divert); (3) return flows 
from canal wasteways in the United States side; and (4) groundwater accumulation 
from both the United States and Mexico. 

As noted in Chapter 5 of the Draft BA, Chapter 4 of the Draft HCP, and Appendix L, 
flood control releases on the mainstem are dictated by the flood control regulations 
established by the U.S. Army Corps of Engineers for Lake Mead/Hoover Dam and 
are highly dependent on hydrologic conditions.  For modeling purposes it is 
assumed Mexico can schedule up to 200,000 acre-feet per year (afy) over its annual 
allotment (pursuant to Section 3, Article 10, of the 1944 Water Treaty) during years 
when flood control releases occur.  However, these flood control releases are 
typically of such magnitude that they cannot be diverted at Morelos Diversion Dam.  
In this document, these resulting flows in Reach 7 are termed “excess flows below 
Morelos Diversion Dam.” 

7.3.1 Results from Previous Hydrologic Modeling  
The previous analysis of potential effects of the LCR MSCP on Reach 7 was 
summarized in Appendix L.  This previous analysis was based on a 
comparison of future operations under Baseline and Action Alternative using 
the Previous Modeling.  A similar analysis has been conducted for this 
evaluation using the New Modeling and is used to evaluate the effects of the 
updated hydrologic information. 

As more fully discussed in Appendix L, both the frequency and magnitude of 
excess flows are considered important factors in restoring and maintaining 
riparian habitat below Morelos Diversion Dam.  Mexico’s management 
decisions at and below Morelos Diversion Dam are not modeled because of the 
uncertainty of what Mexico chooses to do with any water that arrives at 
Morelos Diversion Dam that is in excess of their allotment.16  As such, this 
evaluation and the previous analyses assume that any water in excess of 

                                                           
15 See footnote 11 for discussion of Reach 6. 
16 Mexico is entitled to manage and divert any quantity of water arriving at the Mexican points of diversion 
pursuant to Section 3, Article 10 (b) of the 1944 Water Treaty. 
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Mexico’s scheduled normal or surplus deliveries are flows that would not be 
diverted by Mexico and would continue down the LCR channel below Morelos 
Diversion Dam through Reach 7.  This assumption is necessary to be able to 
model the quantities of water that have the potential to flow past Morelos 
Diversion Dam.  In actual practice, however, Mexico may divert some portion 
of these excess flows. 

The relative differences in the probability of occurrence of flows greater than a 
specified volume (differences between Baseline and Action Alternative) were 
evaluated, as was done in the Draft BA/HCP.  For this analysis, three different 
magnitudes or annual volumes were considered; (1) flows of any magnitude, 
(2) flows of greater than 250,000 acre-feet, and (3) flows of greater than 
1,000,000 acre-feet.  Reclamation has utilized these different flows in a number 
of recent environmental analyses.  A volume of 250,000 acre-feet was selected 
because this flow volume is near the amount generally believed to be required 
for the scouring action needed for regeneration of riparian habitat in the river 
corridor in Reach 7.  A volume greater than 1,000,000 acre-feet was selected 
because this flow volume is believed to have significantly improved habitat in 
Reach 7 in the past.  These flows provided scouring action to promote new 
vegetation when the water receded, and provided essential moisture over a 
longer duration that benefited existing vegetation. 

The potential for future excess flows of any magnitude under the Previous 
Modeling to Reach 7 is shown in the top graph of Figure 9.  The probability of 
occurrence is computed by counting the number of modeled traces for each 
year that has excess annual flows and dividing by the total respective number 
of traces (85 traces under the Previous Modeling and 90 traces under the New 
Modeling).  As shown in Figure 9, under Baseline, the maximum probability of 
occurrence of excess flows is about 21 percent and that occurs in year 2018.  
Thereafter, the probability follows a gradual declining trend through year 
2051.  This declining trend can be attributed to the increasing Upper Basin 
depletions.  Under Baseline, the frequency of occurrence of any magnitude 
flow declines to about 15 percent in 2051.  By comparison, the Action 
Alternative shows a slightly higher probability level compared to the Baseline 
through year 2019.  This higher level of probability can be attributed to the 
implementation of water transfers on the LCR that reduce the call for surplus 
water from Lake Mead, resulting in somewhat higher Lake Mead levels.  With 
higher Lake Mead levels, the probability of flood control releases increases.  
After 2019, the probability of occurrence of excess flows of any magnitude for 
the Baseline is equal to or is slightly less than under the Action Alternative. 

The middle graph in Figure 9 shows the probability under Previous Modeling 
of occurrence of excess flows of 250,000 acre-feet or greater, and the lower 
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graph in Figure 9 shows the probability of occurrence of excess flows of 
1,000,000 acre-feet or greater past Morelos Diversion Dam under the Baseline 
and Action Alternative. 

As illustrated in Figure 9, the probability of excess flows under the Baseline 
exceeding 250,000 acre-feet is a maximum of 20 percent in 2026 and then 
gradually declines to about 14 percent in 2051.  Similar to the analysis of the 
probability of occurrence of any size flows past Morelos Diversion Dam, the 
Action Alternative shows a slightly higher level of probability of occurrence 
compared to the Baseline through about 2019.  After 2019, the probability of 
occurrence of excess flows for the Baseline is equal to or is slightly less than 
under the Action Alternative.  Note that probability of occurrence is generally 
the same for flows of any magnitude and for flows of greater than 250,000 acre-
feet and the same general trend occurs for both the Baseline and Action 
Alternative.  Again, this happens because the occurrence of excess flows is 
directly related to the flood control releases from Lake Mead.  These conditions 
are largely the result of hydrologic conditions (high-flow years coupled with 
higher reservoir levels) and when they occur, the respective flows are 
generally larger than 250,000 acre-feet. 

Similar patterns and trends are observed in the lower graph of Figure 9, which 
shows the probability of flows past Morelos Diversion Dam exceeding 
1,000,000 acre-feet under the Previous Modeling.  However, the probability 
levels are somewhat lower than those shown in the top and middle graph, 
showing that there are some flood control releases that are not of magnitude 
1,000,000 acre-feet or greater.  However, the same relative differences between 
the Baseline and Action Alternative occur in all three graphs in Figure 9.  This 
is because the actions considered under the Action Alternative have a minimal 
effect on excess flows past Morelos Diversion Dam, again because those 
occurrences are largely hydrologically driven. 
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Figure 9 
Previous Modeling 
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7.3.2 Results from New Hydrologic Modeling 
Data from the New Modeling was used to conduct a similar analysis as 
discussed above and is used to evaluate the effect of the updated hydrologic 
information on Reach 7.  Figure 10 illustrates the probability of excess flows 
past Morelos Diversion Dam under the New Modeling.  This figure is similar 
to Figure 9 and compares the Baseline and Action Alternative based on the 
New Modeling for 1) flows of any magnitude, 2) flows of greater than 250,000 
acre-feet, and 3) flows of greater than 1,000,000 acre-feet. A comparison of the 
three graphs on Figure 10 to those of Figure 9 shows that similar probability 
levels and similar trends occur under the Previous and New Modeling.  The 
most noticeable difference is that, under the New Modeling, there is a lower 
level of probability of excess flows during the initial years for all flow 
magnitudes.  This applies to both the Baseline and Action Alternative.  This 
can be entirely attributed to the lower initial reservoir conditions that were 
considered in the New Modeling.  With the current lower reservoir water 
levels, the probability of flood control releases is reduced since there is a large 
amount of vacant storage capacity system-wide that will need to be filled 
before flood control release conditions are reached at Lake Mead.  The effect of 
the lower initial reservoir conditions becomes negligible after year 2014. 

Another observation from Figure 10 is that the differences between the 
Baseline and Action Alternative under the New Modeling are very similar to 
those previously described for the Previous Modeling.   

7.3.3 Comparison of the Previous and New Hydrologic Modeling 
Figure 11 provides a graphical comparison of the probability levels presented 
in Figures 9 and 10.  Tables 5, 6 and 7 provide a tabular comparison of the 
probability levels presented in Figures 9 and 10.  Specifically, Table 5 compares 
the probability of occurrence of flows past Morelos Diversion Dam of any 
magnitude (volume) under the Previous and New Modeling.  Table 6 
compares the probability of occurrence of flows past Morelos Diversion Dam 
exceeding 250,000 acre-feet and Table 7 compares the probability of occurrence 
of flows past Morelos Diversion Dam exceeding 1,000,000 acre-feet under the 
Previous and New Modeling. 

Under both the Previous and New Modeling, the Action Alternative provides 
the same or slightly higher probabilities than the Baseline through about 2019.  
After 2019, the probability of occurrence of excess flows for the Baseline is 
equal to or is slightly less than under the Action Alternative under both the 
Previous and New Modeling. 
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Figure 10 
New Modeling 
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Figure 11 
Comparison of New to Previous Modeling 

Probability of Flows Past Morelos Diversion Dam 

Probability of Any Flows Past Morelos Dam Exceeding 250,000 AFY
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Table 5 
Comparison of New to Previous Modeling 

Probability of Any Flows Past Morelos Diversion Dam17 
Previous Modeling New Modeling 

[1] [2] [3] [4] [5] [6] [7] [8] 

Year 

 

Baseline 
 Action 

Alternative  

 Difference 
Between Baseline 

and Action 
Alternative 

 

Baseline 
 Action 

Alternative  

 Difference 
Between Baseline 

and Action 
Alternative 

 

Difference 
Between New 
and Previous 

Modeling 
2003  0% 0% 0%           
2004  0% 0% 0%           
2005  5% 5% 0%  0% 0% 0%  0% 
2006  6% 7% 1%  0% 0% 0%  -1% 
2007  9% 13% 4%  0% 0% 0%  -4% 
2008  12% 16% 5%  2% 2% 0%  -5% 
2009  14% 18% 4%  2% 2% 0%  -4% 
2010  18% 20% 2%  4% 7% 2%  0% 
2011  15% 19% 4%  6% 8% 2%  -1% 
2012  18% 19% 1%  9% 9% 0%  -1% 
2013  18% 19% 1%  9% 12% 3%  2% 
2014  15% 19% 4%  13% 14% 1%  -2% 
2015  12% 14% 2%  17% 18% 1%  -1% 
2016  15% 16% 1%  18% 18% 0%  -1% 
2017  18% 20% 2%  16% 17% 1%  -1% 
2018  19% 21% 2%  18% 18% 0%  -2% 
2019  21% 21% 0%  18% 18% 0%  0% 
2020  19% 18% -1%  19% 19% 0%  1% 
2021  21% 21% 0%  16% 18% 2%  2% 
2022  19% 19% 0%  18% 17% -1%  -1% 
2023  19% 18% -1%  19% 14% -4%  -3% 
2024  19% 18% -1%  17% 14% -2%  -1% 
2025  19% 19% 0%  20% 21% 1%  1% 
2026  20% 20% 0%  20% 20% 0%  0% 
2027  21% 20% -1%  20% 19% -1%  0% 
2028  20% 20% 0%  19% 18% -1%  -1% 
2029  19% 19% 0%  20% 20% 0%  0% 
2030  18% 18% 0%  21% 21% 0%  0% 
2031  19% 19% 0%  20% 19% -1%  -1% 
2032  19% 19% 0%  22% 20% -2%  -2% 
2033  19% 18% -1%  18% 16% -2%  -1% 
2034  18% 18% 0%  19% 19% 0%  0% 
2035  20% 18% -2%  19% 19% 0%  2% 
2036  19% 19% 0%  20% 18% -2%  -2% 
2037  18% 18% 0%  18% 18% 0%  0% 
2038  15% 14% -1%  16% 16% 0%  1% 
2039  18% 18% 0%  19% 19% 0%  0% 
2040  14% 14% 0%  21% 18% -3%  -3% 
2041  16% 15% -1%  20% 20% 0%  1% 
2042  16% 16% 0%  19% 18% -1%  -1% 
2043  13% 12% -1%  17% 16% -1%  0% 
2044  14% 14% 0%  18% 16% -2%  -2% 
2045  16% 16% 0%  16% 16% 0%  0% 
2046  13% 13% 0%  18% 18% 0%  0% 
2047  15% 14% -1%  17% 16% -1%  0% 
2048  15% 14% -1%  17% 14% -2%  -1% 
2049  14% 14% 0%  13% 13% 0%  0% 
2050  15% 14% -1%  16% 14% -1%  0% 
2051  15% 15% 0%  16% 12% -3%  -3% 
 
                                                           
17 Although the modeling results are at a high precision, differences presented in this table reflect rounding to 
the nearest integer value. 
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Table 6 
Comparison of New to Previous Modeling 

Probability of Flows Past Morelos Diversion Dam Exceeding 250,000 Acre-Feet18 
Previous Modeling New Modeling  

[1] [2] [3] [4] [5] [6] [7] [8] 

Year  Baseline 
 Action 

Alternative  

 Difference 
Between 

Baseline and 
Action 

Alternative  Baseline 
 Action 

Alternative  

 Difference 
Between 

Baseline and 
Action 

Alternative  

Difference 
Between 
New and 
Previous 
Modeling 

2003  0% 0% 0%           
2004  0% 0% 0%           
2005  5% 5% 0%  0% 0% 0%  0% 
2006  6% 6% 0%  0% 0% 0%  0% 
2007  8% 12% 4%  0% 0% 0%  -4% 
2008  12% 15% 4%  2% 2% 0%  -4% 
2009  13% 16% 4%  2% 2% 0%  -4% 
2010  15% 18% 2%  3% 6% 2%  0% 
2011  15% 16% 1%  6% 8% 2%  1% 
2012  16% 19% 2%  9% 9% 0%  -2% 
2013  18% 19% 1%  9% 10% 1%  0% 
2014  14% 19% 5%  13% 14% 1%  -4% 
2015  12% 14% 2%  14% 17% 2%  0% 
2016  13% 16% 4%  18% 18% 0%  -4% 
2017  18% 19% 1%  13% 16% 2%  1% 
2018  18% 21% 4%  17% 18% 1%  -2% 
2019  19% 18% -1%  17% 17% 0%  1% 
2020  16% 16% 0%  19% 19% 0%  0% 
2021  18% 15% -2%  16% 16% 0%  2% 
2022  16% 18% 1%  16% 16% 0%  -1% 
2023  19% 18% -1%  16% 12% -3%  -2% 
2024  16% 18% 1%  14% 13% -1%  -2% 
2025  18% 18% 0%  17% 20% 3%  3% 
2026  20% 16% -4%  19% 17% -2%  1% 
2027  20% 19% -1%  17% 19% 2%  3% 
2028  19% 19% 0%  19% 18% -1%  -1% 
2029  19% 19% 0%  19% 19% 0%  0% 
2030  16% 15% -1%  21% 20% -1%  0% 
2031  16% 14% -2%  20% 19% -1%  1% 
2032  18% 19% 1%  20% 20% 0%  -1% 
2033  16% 16% 0%  14% 16% 1%  1% 
2034  14% 13% -1%  17% 16% -1%  0% 
2035  18% 15% -2%  19% 18% -1%  1% 
2036  18% 18% 0%  18% 17% -1%  -1% 
2037  14% 13% -1%  17% 17% 0%  1% 
2038  15% 14% -1%  16% 14% -1%  0% 
2039  16% 15% -1%  17% 14% -2%  -1% 
2040  13% 13% 0%  18% 18% 0%  0% 
2041  14% 14% 0%  18% 14% -3%  -3% 
2042  16% 14% -2%  19% 17% -2%  0% 
2043  11% 12% 1%  16% 14% -1%  -2% 
2044  13% 13% 0%  16% 16% 0%  0% 
2045  16% 16% 0%  16% 16% 0%  0% 
2046  12% 12% 0%  18% 18% 0%  0% 
2047  14% 14% 0%  14% 14% 0%  0% 
2048  12% 12% 0%  14% 13% -1%  -1% 
2049  12% 12% 0%  12% 12% 0%  0% 
2050  13% 12% -1%  13% 12% -1%  0% 
2051  14% 14% 0%  14% 12% -2%  -2% 

                                                           
18 Although the modeling results are at a high precision, differences presented in this table reflect 
rounding to the nearest integer value 
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Table 7 
Comparison of New to Previous Modeling 

Probability of Flows Past Morelos Diversion Dam Exceeding 1,000,000 Acre-Feet19 
Previous Modeling  New Modeling 

[1] [2] [3] [4]  [5] [6] [7] [8] 

Year 

 

Baseline 
 Action 

Alternative  

 Difference 
Between 
Baseline 

and Action 
Alternative 

 

Baseline 
 Action 

Alternative  

 Difference 
Between 
Baseline 

and Action 
Alternative 

 

Difference 
Between 
New and 
Previous 
Modeling  

2003  0% 0% 0%           
2004  0% 0% 0%           
2005  1% 4% 2%  0% 0% 0%  -2% 
2006  4% 4% 0%  0% 0% 0%  0% 
2007  4% 4% 0%  0% 0% 0%  0% 
2008  9% 9% 0%  2% 2% 0%  0% 
2009  8% 9% 1%  1% 1% 0%  -1% 
2010  9% 13% 4%  2% 2% 0%  -4% 
2011  9% 9% 0%  4% 4% 0%  0% 
2012  11% 12% 1%  7% 7% 0%  -1% 
2013  9% 11% 1%  6% 7% 1%  0% 
2014  9% 11% 1%  8% 11% 3%  2% 
2015  8% 7% -1%  8% 8% 0%  1% 
2016  8% 9% 1%  10% 11% 1%  0% 
2017  11% 12% 1%  9% 10% 1%  0% 
2018  9% 12% 2%  8% 9% 1%  -1% 
2019  11% 11% 0%  12% 11% -1%  -1% 
2020  11% 11% 0%  9% 10% 1%  1% 
2021  13% 13% 0%  9% 10% 1%  1% 
2022  11% 11% 0%  8% 8% 0%  0% 
2023  9% 8% -1%  9% 11% 2%  3% 
2024  9% 11% 1%  9% 9% 0%  -1% 
2025  9% 9% 0%  8% 9% 1%  1% 
2026  11% 11% 0%  9% 10% 1%  1% 
2027  13% 12% -1%  9% 11% 2%  3% 
2028  9% 11% 1%  11% 12% 1%  0% 
2029  9% 9% 0%  12% 13% 1%  1% 
2030  9% 9% 0%  10% 9% -1%  -1% 
2031  9% 9% 0%  10% 9% -1%  -1% 
2032  8% 9% 1%  10% 9% -1%  -2% 
2033  11% 9% -1%  8% 9% 1%  2% 
2034  8% 9% 1%  9% 10% 1%  0% 
2035  9% 9% 0%  10% 11% 1%  1% 
2036  9% 9% 0%  10% 9% -1%  -1% 
2037  8% 8% 0%  9% 10% 1%  1% 
2038  8% 7% -1%  9% 9% 0%  1% 
2039  8% 7% -1%  9% 8% -1%  0% 
2040  11% 11% 0%  10% 8% -2%  -2% 
2041  8% 7% -1%  9% 9% 0%  1% 
2042  8% 7% -1%  7% 6% -1%  0% 
2043  8% 9% 1%  10% 10% 0%  -1% 
2044  9% 12% 2%  8% 7% -1%  -3% 
2045  8% 8% 0%  9% 9% 0%  0% 
2046  7% 7% 0%  10% 9% -1%  -1% 
2047  7% 8% 1%  9% 8% -1%  -2% 
2048  8% 7% -1%  9% 8% -1%  0% 
2049  7% 7% 0%  8% 7% -1%  -1% 
2050  8% 7% -1%  9% 8% -1%  0% 
2051  7% 6% -1%  8% 9% 1%  2% 

                                                           
19 Although the modeling results are at a high precision, differences presented in this table reflect 
rounding to the nearest integer value 
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As noted before, the most noticeable difference is that under the New 
Modeling there is a lower level of probability of excess flows during the initial 
years for all flow magnitudes.  This is attributed to the lower initial reservoir 
conditions that were considered in the New Modeling.  The effect of the lower 
initial reservoir conditions becomes negligible after year 2014.  This applies to 
both the Baseline and Action Alternative. 

7.3.4 Analysis of Effect on Biological Resources 
Excess flows below Morelos Diversion Dam are a potential mechanism for 
creating soil moisture conditions necessary for the natural establishment of 
cottonwood and willow trees that provide habitat for cottonwood-willow 
associated covered species.  Based on the Previous Modeling, the Draft 
BA/HCP indicated that implementation of the flow-related covered activities 
was not expected to measurably affect river channel conditions in Reach 7.  As 
described in Section 7.3.2, results of the New Modeling indicate somewhat 
lower probabilities for flows passing Morelos Diversion Dam during the initial 
years (Tables 5, 6, and 7).  This is attributed to the lower initial reservoir 
conditions that were considered in the New Modeling.  However, under both 
the Previous and New Modeling, the Action Alternative provides the same 
slightly higher probabilities than Baseline through about year 2019.  
Thereafter, the probability of flows passing Morelos Diversion Dam under the 
Action Alternative is equal to or is slightly less than under the Baseline, under 
both the Previous and New Modeling. 

The change in probabilities for excess flows below Morelos Diversion Dam 
with implementation of the Action Alternative between the Previous Modeling 
and the New Modeling are minimal and would not change the effects on 
covered species habitats as described in the Draft BA/HCP. 

8. CONCLUSIONS 

This evaluation concludes that the inclusion of this updated hydrologic information does 
not identify any significant new impacts or change the conclusions of effect to covered 
species in the Draft BA/HCP, and no changes are required to the BA, HCP, or EIS/EIR. 

8.1 LAKE MEAD WATER SURFACE ELEVATIONS 

8.1.1 Riparian Vegetation 
Because of the lower Lake Mead initial conditions, the New Modeling (for the 
50th percentile) indicates an increased probability of lower lake elevations until 
year 2024 (as compared to the Previous Modeling) and thereafter the 
probabilities are approximately the same.  This would indicate that during the 
first 25 years, the probabilities for covered species habitat establishment may 
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be slightly more limited in those years.  Overall, however, the habitat quantity 
and quality would not be significantly different over the 50-year period. 

Results of the New Modeling indicate that the impacts of implementing the 
covered activities on covered species that use riparian vegetation in delta areas 
of Lake Mead would not be measurably different from that described in the 
Draft BA/HCP under the Previous Modeling.  This is because the impact 
mechanisms associated with the creation and loss of riparian vegetation are the 
same under the New and Previous Modeling, the only difference being that 
riparian vegetation could be established at lower elevations under the New 
Modeling.  The extent of exposed soils suitable for establishment of riparian 
vegetation could be slightly less, however, at lower elevations. 

8.1.2 Marsh Vegetation 
Because of the lower Lake Mead initial conditions, the New Modeling (for the 
50th percentile) indicates an increased probability of lower lake elevations until 
year 2024 (as compared to the Previous Modeling), and thereafter the 
probabilities are approximately the same.  This would indicate that during the 
first 25 years, the probabilities for the establishment of marsh vegetation that 
provides covered species habitat may be slightly more limited.  Overall, 
however, the extent and value of marsh vegetation that could provide covered 
species habitat under the New Modeling would not be significantly different 
than under the Previous Modeling. 

Results of the New Modeling indicate that the impacts of implementing the 
covered activities on covered species that use marsh vegetation would not be 
measurably different from those described in the Draft BA/HCP under the 
Previous Modeling.  This is because the impact mechanisms associated with 
the creation and loss of marsh vegetation are the same under the New and 
Previous Modeling, the only difference being that marsh vegetation could be 
established at lower elevations under the New Modeling.  The extent of 
exposed soils suitable for establishment of marsh vegetation could be slightly 
less, however, at lower elevations. 

8.1.3 Razorback Sucker 
The results of the New Modeling do not indicate that the impacts of 
implementing the covered activities on the razorback sucker would be 
measurably different than those described in the Draft BA/HCP.  With 
substantial recent declines in reservoir elevations, the razorback sucker has 
demonstrated the ability to successfully spawn on suitable substrates present 
at lower reservoir elevations when previously used spawning habitat is 
exposed and no longer available.  Therefore, we conclude that spawning 
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behavior and success would be similar under both the Previous and New 
Modeling. 

8.1.4 Transitory River Segments 
The presence and extent of transitory river segments might occur more 
frequently under the New Modeling due to the potentially lower reservoir 
elevations as described in Section  7.1.  Consequently, the benefits associated 
with creating transitory river segments that provide humpback chub and 
flannelmouth sucker habitat may be somewhat greater under the New 
Modeling assumptions than under the Previous Modeling assumptions.  
However, these potential beneficial effects are not considered significant 
because the probabilities of the entire transitory river channel becoming 
available at the 950 feet msl lake level are extremely low under both the 
Previous and New Modeling, and because such benefits would be ephemeral 
in nature. 

8.1.5 Sticky Buckwheat and Threecorner Milkvetch 
The presence and extent of exposed suitable soils that can support sticky 
buckwheat and threecorner milkvetch might occur more frequently under the 
New Modeling due to the lower reservoir elevations as described in Section 
7.1.  Consequently, the benefits associated with exposing suitable soils for 
these plant species might be somewhat greater under the New Modeling 
assumptions than under the Previous Modeling assumptions.  However, these 
potential beneficial effects are not considered significant due to the ephemeral 
nature of any potential benefits. 

8.2 EFFECT ON THE RIVER CORRIDOR 
The analysis of effects of the covered activities on surface water or groundwater 
levels is not affected by the New Modeling.  Consequently, the effects of 
implementing flow-related covered activities on backwater, marsh, and cottonwood-
willow land cover types that provide covered species habitat are the same as 
described for each of the covered species in the Draft BA/HCP.  Accordingly, there 
is no change in the effect to the covered species and their habitat as a result of the 
updated hydrologic information. 

8.3 EFFECT ON FLOWS IN REACH 7 
Results of the New Modeling indicate somewhat lower probabilities for flows 
passing Morelos Diversion Dam during the initial years (Tables 5, 6, and 7).  This is 
attributed to the lower initial reservoir conditions that were considered in the New 
Modeling.  However, under both the Previous and New Modeling, the Action 
Alternative provides the same slightly higher probabilities than Baseline through 
about year 2019.  Thereafter, the probability of flows passing Morelos Diversion 
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Dam under the Action Alternative is equal to or is slightly less than under the 
Baseline, under both the Previous and New Modeling. 

The change in probabilities for excess flows below Morelos Diversion Dam with 
implementation of the Action Alternative between the Previous Modeling and the 
New Modeling are minimal and would not change the effects on covered species 
habitats as described in the Draft BA/HCP. 
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11. ACRONYMS 

afy  acre-feet per year 

BA  Biological Assessment 

CEQ  Council on Environmental Quality 
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CEQA  California Environmental Quality Act 

C.F.R.  Code of Federal Regulations 

EIR  Environmental Impact Report 

EIS  Environmental Impact Statement 

ESA  Federal Endangered Species Act 

FR  Federal Register 

HCP  Habitat Conservation Plan 

ISG  Interim Surplus Guidelines 

ISM  Index Sequential Method 

kaf  thousand acre-feet 

LCR  Lower Colorado River 

LCR MSCP Lower Colorado River Multi-Species Habitat Conservation Plan 

msl  mean sea level 

maf  million acre-feet 

mafy  million acre-feet per year 

NEPA  National Environmental Policy Act 

NIB  Northerly International Boundary 

SIB  Southerly International Boundary 

USBR  U.S. Bureau of Reclamation 
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LCR MSCP Comments and Responses – December 2004 Section V 
 Page 3 

U.S. Environmental Protection Agency (EPA), August 19, 2004 1 

EPA-1 Comment noted. 2 

EPA-2 Responses to the detailed comments addressing the issues raised are provided 3 
below.  4 

EPA-3a The Department of the Interior (DOI) recognizes EPA’s interest in addressing a 5 
planning area that addresses “the entire Colorado River ecosystem.”  It is 6 
appropriate to address areas within the Colorado River Basin in distinct, yet 7 
complementary programs as Congress has previously directed.  For example, the 8 
Upper Colorado and San Juan River Basins Endangered Fish Recovery Programs 9 
operate within the Colorado River Basin states of Colorado, Utah, New Mexico, 10 
and Wyoming (see Pub. L. No. 106-392, 114 Stat. 1602, Oct. 30, 2000).  Likewise, 11 
the Glen Canyon Dam Adaptive Management Program addresses areas within 12 
the Colorado River Basin in the Grand Canyon National Park and Glen Canyon 13 
National Recreation Area pursuant to the Grand Canyon Protection Act of 1992 14 
(see Pub. L. No. 102-575, 106 Stat. 4600, Tit. XVIII, Oct. 30, 1992).  The Lower 15 
Colorado River Multi-Species Conservation Plan (LCR MSCP) is designed to 16 
address operations of facilities authorized by the Boulder Canyon Project Act of 17 
1928 and other related downstream activities. 18 

Establishing a single program for the entire “Colorado River ecosystem,” that 19 
includes over 244,000 square miles (nearly one-twelfth of the nation), seven U.S. 20 
states and two nations, would go far beyond the purpose and need and scope of 21 
the program evaluated in the LCR MSCP Environmental Impact 22 
Statement/Environmental Impact Report (EIS/EIR). 23 

The geographic scope of the LCR MSCP is consistent with past consultations 24 
undertaken by Reclamation on the lower Colorado River (LCR) and was 25 
established to encompass the portion of the Colorado River and its floodplain up 26 
to the full pool elevation of Lake Mead and areas downstream within the United 27 
States, within which the LCR MSCP non-Federal and Federal covered activities 28 
(LCR MSCP Habitat Conservation Plan [HCP] Chapter 2 and LCR MSCP 29 
Biological Assessment [BA] Chapter 2, respectively) would be implemented. 30 
Implementation of the conservation measures within the LCR MSCP planning 31 
area would effectively conserve and restore habitat, thereby contributing to the 32 
conservation of the covered species.  The conservation measures would also 33 
complement existing Endangered Species Act (ESA) activities underway 34 
elsewhere in the Colorado River Basin, including those referenced above. 35 

EPA-3b As described in section 5.11 of the HCP, the LCR MSCP is committed to 36 
coordinating LCR MSCP implementation with other ongoing and any future 37 
recovery implementation and habitat conservation programs within the 38 
Colorado River watershed. 39 

EPA-4 A copy of the Final EIS/EIR will be provided to this address. 40 
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EPA-5 As noted in section 3.3.2.1 of the Final EIS/EIR, the lead agencies would ensure 1 
that the proposed action complies with all applicable air quality regulations, 2 
including those related to reducing emissions from fugitive dust and open burns.  3 
Mitigation measures that are consistent with these regulations are presented in 4 
section 3.3.2.1 and have been developed to reduce the air quality impacts from 5 
implementing the Conservation Plan.  Because site-specific analysis and air 6 
quality emissions calculations for any specific implementing action under the 7 
LCR MSCP cannot be accurately predicted at this time, a conservative 8 
determination was made that even with implementation of feasible mitigation 9 
measures, residual air quality impacts could result.  Thus, air quality thresholds 10 
may be exceeded, even with the implementation of mitigation measures.  Any air 11 
emissions resulting from development of the conservation areas would, 12 
however, be short term.  As noted in section 3.3.2.1 of the Final EIS/EIR, in the 13 
long term, it is anticipated the level of operation and maintenance activities 14 
producing air emissions would be less for restored habitats than would normally 15 
occur on sites used for cultivated agriculture.  Therefore, to the extent that 16 
agricultural lands are used as conservation sites, it is anticipated that there 17 
would be a corresponding reduction in long-term air emissions (e.g., fugitive 18 
dust and combustion emissions). 19 

 Section 3.3.2.1 of the Final EIS/EIR has been revised to clarify why the proposed 20 
action would not conflict with or obstruct implementation of applicable air 21 
quality attainment plans. 22 

EPA-6 Sections 3.3.1 and 3.3.2 of the Final EIS/EIR have been revised to include the 23 
requested information. 24 

EPA-7 Research on selenium levels in the LCR Basin indicates that there are no 25 
seleniferous soils in the LCR MSCP planning area and that agricultural use of 26 
water on soils in the planning area does not contribute to increases in selenium 27 
levels as it does in the Upper Colorado River Basin (Garcia-Hernandez, et. al. 28 
2001).  There is evidence that backwaters with a direct, physical connection to the 29 
river channel have higher levels of selenium than those without such a 30 
connection.  Research on this topic is ongoing.  Monitoring of critical water 31 
quality parameters in LCR MSCP created aquatic habitats is a requirement of the 32 
LCR MSCP Conservation Plan (Conservation Plan).  Section 3.9.2.1 of the Final 33 
EIS/EIR has been revised to clarify the assessment of potential effects of 34 
selenium associated with creation of aquatic habitats. 35 

EPA-8 The LCR MSCP documents have assumed the use of Colorado River water for 36 
implementation of the Conservation Plan in order to fully evaluate the potential 37 
for effects within the planning area.  It was reasonable for the Draft EIS/EIR 38 
documents to assume the use of Colorado River water for a number of reasons, 39 
including proximity of likely conservation sites to the Colorado River, the 40 
available normal-year water supply of 7.5 million acre-feet (maf), the presence of 41 
four National Wildlife Refuges with decreed water rights within the planning 42 
area, among other factors.  Information on the effects of water use for habitat 43 
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creation and maintenance is contained in section 3.9.2.1 of the Final EIS/EIR.  1 
Non-Colorado River water supplies (either groundwater or surface water) may 2 
also be available to meet the conservation measures of the LCR MSCP.    3 

The water supplies necessary to create and maintain the appropriate habitat 4 
function for the LCR MSCP conservation sites would be managed and utilized by 5 
Reclamation in its role as the implementing agency for the LCR MSCP.  The 6 
water needed for the creation and maintenance of the LCR MSCP conservation 7 
measures would be obtained and used consistent with applicable provisions of 8 
law and existing entitlements.  To the extent there are applicable limitations on 9 
the availability of Colorado River water, there are a number of approaches that 10 
may be available to provide water necessary for the proposed conservation areas.  11 
For example, in prior circumstances, legal agreements have allowed the use of 12 
Colorado River supplies as part of an exchange of water from non-Colorado 13 
River sources (e.g., Colorado River Water Delivery Agreement, at Ex. B [Oct. 10, 14 
2003] [published at 69 Federal Register (FR) 12202, March 2004]).  In this 15 
circumstance, while Colorado River water is in fact used for mitigation purposes 16 
by exchange, accounting of such water is consistent with applicable laws. 17 

 Prior to implementation of specific conservation measures, a site-specific 18 
assessment would be conducted to evaluate potential effects, including those 19 
related to water supply and water quality.  The site selection criteria utilized in 20 
identifying the conservation areas selected for restoration require a thorough 21 
evaluation of potential sources and adequacy of water supply to meet the 22 
biological and ecological goals and objectives.  The evaluation of specific sites 23 
would include consideration of any acquired water supply. 24 

EPA-9 The Public Involvement Plan has been updated to reflect the conclusions reached 25 
in the Final EIS/EIR.  Consultation and coordination efforts undertaken for the 26 
LCR MSCP are described in sections 1.5 and 7.2 of the Final EIS/EIR and are 27 
consistent with the National Environmental Policy Act (NEPA) and California 28 
Environmental Quality Act (CEQA) compliance requirements of each lead 29 
agency.  A total of eleven public scoping meetings were held in 1999 and 2000 to 30 
obtain public input into the scope of the LCR MSCP environmental review 31 
process.  Three public information meetings were held in 2003 to inform the 32 
public on the status of development of the LCR MSCP.  Three public hearings 33 
were held in 2004 to obtain public comments on the EIS/EIR.  All meetings were 34 
held in the evening to facilitate participation by members of the public, and they 35 
were held in more rural communities, such as Blythe, in addition to urban areas, 36 
to obtain input from the varied populations that could be affected by the LCR 37 
MSCP.  Section 7.2.1 has been amended to note this.  All meetings were noticed 38 
through news releases to various media, advertised in local newspapers, and on 39 
the LCR MSCP website.  Senior DOI officials provided interviews to both English 40 
and Spanish news media.  Additionally, as described in section 7.2.3 of the Final 41 
EIS/EIR, a number of meetings were held with Native American tribes in the 42 
planning area. 43 
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EPA-10 Comment noted. 1 

EPA-11 Section 1.4.2 includes a list of permits and approvals that may be required prior 2 
to the implementation of future, site-specific conservation projects.  Other actions 3 
that would be required are described in detail in Chapter 2 of the Final EIS/EIR.  4 
The specific actions that would be required would be dependent upon the 5 
individual sites selected and the type of conservation measures that were being 6 
implemented. 7 

EPA-12  EPA’s comment is noted.  However, the participating agencies believe that the 8 
HCP, rather than the EIS/EIR, is the most appropriate place to describe the 9 
funding assurances regarding implementation of the LCR MSCP.  Accordingly, 10 
relevant information has been added to the HCP that fully describes the funding 11 
assurances.  12 

On August 17, 2004, representatives of the States of Arizona, California, and 13 
Nevada submitted formal letters of financial commitment, during the public 14 
comment period, to the Secretary of the Interior in which they committed to 15 
“share the agreed upon LCR MSCP costs equally with the United States on a 16 
50/50 Federal/non-Federal basis.”  With final approvals from their respective 17 
boards and commissions, they agree to memorialize this commitment “in a 18 
manner that meets the Service requirements for firm and clear funding 19 
assurances to support implementation of the program.”  These letters are 20 
attached in section II of this volume.  The commitments memorialized in these 21 
letters have been incorporated into the relevant program agreements as 22 
described in the LCR MSCP HCP, and described below. 23 

The estimated cost of the LCR MSCP is $626 million in 2003 dollars over the 50-24 
year term of the program.  This cost includes funding for land and water 25 
acquisition, habitat creation and management, species-specific conservation 26 
measures, protection measures for existing habitat, monitoring and research, and 27 
program administration.  The funding commitments include increases in the 28 
funding support to match the effects of inflation on program costs and ensure 29 
full funding over the program’s term.  The funding would be provided by 30 
Federal, state, and local government agencies and entities that would receive 31 
incidental take authorizations under sections 7 and 10(a)(1)(B) of the ESA as part 32 
of the LCR MSCP.   33 

In the event that program costs exceed the estimated amounts, the Funding 34 
Management Agreement (FMA) and Implementation Agreement (IA) address 35 
the responsibility for such increased costs.  A description of the funding 36 
assurances for the LCR MSCP is set forth in Chapter 7 of the HCP.  A Draft Final 37 
FMA is attached as Exhibit A to the HCP, and a Draft Final IA is attached as 38 
Exhibit B to the HCP. 39 
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U.S. Section, International Boundary and Water Commission (USIBWC), August 17, 2004 1 

USIBWC-1 USIBWC is implementing reviews of the Lower Colorado River Boundary and 2 
Capacity Preservation Project that are independent of the LCR MSCP.  3 
Reclamation agrees with USIBWC’s suggestion for additional coordination and 4 
analysis regarding IBWC’s proposed actions for flood flow design and 5 
construction activities in the Limitrophe section related to the IBWC Lower 6 
Colorado River Boundary and Capacity Preservation Project.  Reclamation 7 
would continue to participate with USIBWC, the U.S. Army Corps of Engineers, 8 
and other appropriate entities on IBWC’s proposed action in this regard. 9 

USIBWC-2 It is recognized that USIBWC’s independent project actions and project reviews 10 
would continue to be undertaken independent from the LCR MSCP. 11 

USIBWC-3 Pursuant to international treaties, the USIBWC’s jurisdiction regarding proposed 12 
actions within the Limitrophe section is recognized.  Nothing in the development 13 
or implementation of the LCR MSCP modifies or changes the authority and 14 
responsibility of the USIBWC in any manner. 15 

USIBWC-4 Reclamation, on behalf of the LCR MSCP parties, would submit any relevant 16 
site-specific construction plans to the USIBWC for input to insure that 17 
appropriate analysis of all design aspects of any conservation areas constructed 18 
within the Limitrophe section would be conducted by USIBWC prior to 19 
implementation. 20 

USIBWC-5 See Response to Comment USIBWC-4. 21 

USIBWC-6 It is recognized that the USIBWC’s proposed project (i.e., the Lower Colorado 22 
River Boundary and Capacity Preservation Project) may alter groundwater levels 23 
in the Limitrophe section.  Reclamation, on behalf of the LCR MSCP, would 24 
coordinate, as appropriate, with the USIBWC and the State of Arizona regarding 25 
the potential use of Colorado River water or groundwater not accounted for as 26 
Colorado River water in the Limitrophe section during implementation of the 27 
LCR MSCP. 28 

USIBWC-7 The final LCR MSCP document volumes have been revised to use this term 29 
consistently. 30 

USIBWC-8 See Response to Comment USIBWC-4. 31 

USIBWC-9 LCR river miles cited in the LCR MSCP documents are the river mile 32 
designations used by Reclamation.  Reclamation identifies the Northerly 33 
International Boundary as being located at River Mile 23.1 (Pacific Southwest 34 
Interagency Committee 1976).    35 

USIBWC-10 See Response to Comment USIBWC-7. 36 

USIBWC-11 The text has been modified as suggested. 37 
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USIBWC-12 The text has been modified as suggested. 1 

USIBWC-13 The text has been modified as suggested. 2 

USIBWC-14 The text has been modified as suggested. 3 

USIBWC-15 The text has been modified as suggested. 4 

USIBWC-16 The text has been modified as suggested. 5 

USIBWC-17 The text has been modified as suggested. 6 

USIBWC-18 The text has been modified as suggested. 7 

USIBWC-19 The text has been modified as suggested. 8 

USIBWC-20 The text has been modified as suggested. 9 

USIBWC-21 See Response to Comment USIBWC-9. 10 

USIBWC-22 The text has been modified as suggested. 11 

USIBWC-23 The extent of land cover types described for Reach 7, including woody riparian 12 
vegetation, is only for the portion of the LCR and its floodplain within the United 13 
States.   14 

USIBWC-24 Comment noted.  The reference was not intended to identify a particular 15 
maximum pre-dam peak flow, but is a generic reference to conditions that 16 
predate construction of Hoover Dam.  17 

USIBWC-25 The final LCR MSCP document volumes have been revised to use this term 18 
consistently. 19 

USIBWC-26 Reclamation identifies the Northerly International Boundary as being located at 20 
River Mile 23.1 and Morelos Diversion Dam at River Mile 22.1.  The BA has been 21 
revised to indicate that Morelos Diversion Dam is located 1.0 mile from the 22 
Northerly International Boundary (Pacific Southwest Interagency Committee 23 
1976). 24 

USIBWC-27 The final LCR MSCP document volumes have been revised to use this term 25 
consistently. 26 

USIBWC-28 The text has been modified as suggested. 27 

USIBWC-29 The flow capacity of 18,000 cubic feet per second (cfs) is the estimated maximum 28 
flow that could be passed in the river channel without encroachment into the 29 
Main Outlet Drain Extension (MODE). 30 
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USIBWC-30 The Colorado River Flood Protection Act of 1986 required the Secretary of the 1 
Interior, in relevant part, to “define the specific boundaries of the Colorado River 2 
Floodway so that the floodway can accommodate either a one-in-one hundred 3 
year river flow consisting of controlled releases and tributary inflow, or a flow of 4 
forty-thousand cfs, whichever is greater, from below Davis Dam to the Southerly 5 
International Boundary between the United States and the Republic of Mexico.”  6 
See Sec 5 (Pub.L. No. 99-450). 7 

USIBWC-31 The text has been revised to clarify that maintenance of the existing minimum 8 
flow capacities of the Colorado River channel refers to maintaining the existing 9 
flow capacities of the channel itself (i.e., bank to bank). 10 

USIBWC-32 The text has been revised to clarify that current levee capacity refers to the 11 
current estimated capacity of the levees (given vegetation growth), not the 12 
original design capacity. 13 

USIBWC-33 Draft BA Table 2-25 (Table 2-28 in the Final BA) has been modified to define the 14 
column 4 and 5 headings.  The heading in column 5 (“levee to levee”) refers to 15 
the currently estimated capacity of the levees, not the original design capacity.  16 
The heading “Floodway Boundary” refers to the estimated capacity within the 17 
boundaries established under the Colorado River Flood Protection Act of 1986 18 
(see Response to Comment USIBWC-30).  Studies conducted and published in 19 
1989 established the boundaries along the river corridor, given the requirement 20 
that within the boundary, a flow of 40,000 cfs or the flow associated with the 100-21 
year river flow (whichever was greater) can be accommodated (USBR 1989). 22 

USIBWC-34 This comment is noted.  The data provided in the table is for informational 23 
purposes only. 24 

USIBWC-35 The text has been modified as suggested. 25 

USIBWC-36 The text has been modified as suggested. 26 

USIBWC-37 The text has been modified to reference “Minute No. 197 of the 1944 Water 27 
Treaty.”   28 

USIBWC-38 The information referenced was intended to refer to bank-to-bank capacity. 29 

USIBWC-39 The text has been modified as suggested. 30 
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Arizona Game and Fish Department (AGFD), August 17, 2004 1 

AGFD-1 Thank you for your support of the LCR MSCP. 2 

AGFD-2 Comment noted.   3 

AGFD-3 Your comment is noted.  The impacts of Alternatives 1 and 4 are analyzed 4 
coequally in the EIS/EIR. 5 

AGFD-4 Responses to the detailed comments are provided below.   6 

AGFD-5 The LCR MSCP Conservation Plan (HCP Chapter 5) seeks to establish native 7 
land cover types that provide habitats for covered species that approximate the 8 
habitats historically present along the LCR.  Consequently, the Conservation 9 
Plan identifies an initial approach for creating and managing native cottonwood-10 
willow, honey mesquite, marsh, and backwater land cover types that were 11 
historically present along the LCR in a manner that provide the elements of 12 
covered species habitats based on the best available information.  The LCR MSCP 13 
recognizes that there are many information gaps (e.g., covered species habitat 14 
requirements, habitat restoration technologies) that create uncertainties 15 
regarding the successful creation and management of covered species habitats.  16 
Consequently, the LCR MSCP includes a substantial monitoring and research 17 
program (see HCP section 5.11) designed, in part, to collect information 18 
necessary to assess the effectiveness of land cover type creation and management 19 
methods in establishing functional covered species habitat.  The LCR MSCP also 20 
includes an adaptive management process (HCP section 5.12) that allow for 21 
adjustments, as supported by monitoring and research results, in the design and 22 
management of created habitats to improve the habitat functions of created land 23 
cover types.  Such changes, if appropriate and approved by the Service (see HCP 24 
section 5.12), could include management of non-native vegetation (e.g., saltcedar) 25 
to provide habitat for covered species. 26 

AGFD-6 As described in the Changed Circumstances and Remedial Measures section of 27 
the Draft HCP (HCP section 5.12.3), it is possible that during periods of water 28 
supply shortage, some of the restored habitat parcels could be negatively 29 
affected through loss of habitat function, or in the worst case, a total loss of the 30 
habitat.  This partial or total catastrophic loss is similar to the situation that could 31 
occur as a result of wildfire.  Should this occur, the LCR MSCP participants 32 
would ensure that the lost or non-functioning habitat was restored as soon as 33 
practicably possible. 34 

Additionally, it should be pointed out that acquiring the necessary water 35 
supplies to establish the 8,132 acres of restored habitat is one of the critical 36 
functions of Reclamation and the Program Manager and staff.  First, the 37 
conservation area site selection criteria (described in HCP section 5.5.1) are 38 
intended to be utilized to aid in identification of sites that contain the following 39 
characteristics:  (1) are biologically or ecologically important; (2) contain suitable 40 
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site conditions; (3) contain requisite infrastructure; (4) have feasible land 1 
acquisition mechanisms (e.g., leasing or purchase); (5) and are associated with an 2 
adequate and assured water supply, or feasible mechanisms are available to 3 
acquire water and transfer it to the restored site.  Consequently, the availability 4 
of an assured water supply is an inherent part of the process for selecting the 5 
sites for conservation measures to be implemented. 6 

See also Response to Comment EPA-8. 7 

AGFD-7 HCP section 5.7.23 has been revised to indicate that the LCR MSCP 8 
implementation of relict leopard frog conservation measures will be coordinated 9 
with the Relict Leopard Frog Conservation Team to the extent that such 10 
coordination is consistent with the LCR MSCP Conservation Plan goals and 11 
objectives. 12 

AGFD-8 Comment noted.   13 

AGFD-9 HCP section 2.4.2 has been revised to clarify this covered activity.  The LCR 14 
MSCP covers and mitigates for changes to inflows into Lake Mead (i.e., inflows 15 
discharging within the high pool elevation of Lake Mead) from the Virgin River 16 
and Muddy River that could be caused by potential future projects implemented 17 
outside of the LCR MSCP planning area along these two rivers.  The LCR MSCP 18 
does not cover the effects to the Virgin River and Muddy River from potential 19 
future projects outside of the planning area.  Such potential future projects 20 
would need to provide environmental documentation and obtain all applicable 21 
permits independent of the LCR MSCP. 22 

AGFD-10 The text has been modified as suggested. 23 

AGFD-11 The text has been modified as suggested. 24 

AGFD-12 The text has been modified to address this comment. 25 

AGFD-13 The text has been modified as suggested. 26 

AGFD-14 The text has been modified as suggested. 27 

AGFD-15 It is the intent of the LCR MSCP to create habitats in locations and patch sizes 28 
that best meet the conservation needs of the covered species and to manage those 29 
habitats in a manner that meets species seasonal habitat requirements, within the 30 
constraints associated with land acquisition (e.g., location of available lands, 31 
water availability, suitability of soils for habitat creation).  HCP section 5.5.1 has 32 
been revised to clarify this intent. 33 

AGFD-16 The text has been modified as suggested. 34 

AGFD-17 The recommended change was not made because the adaptive management plan 35 
uses a variety of sources to determine reproductive success along the LCR. 36 
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AGFD-18 The text has been modified as suggested. 1 

AGFD-19 See Response to Comment AGFD-5. 2 

AGFD-20 The recommended change was not made because the intent of the referenced 3 
design element is to limit the establishment of saltcedar and other nonnative 4 
species.  Also see Response to Comment AGFD-5. 5 

AGFD-21 See Response to Comment AGFD-6. 6 

AGFD-22 The text has been modified as suggested. 7 

AGFD-23 The text has been modified as suggested. 8 

AGFD-24 The text has been modified and now references section 2.1.1.4. 9 

AGFD-25 The text has been modified as suggested. 10 

AGFD-26 The text has been modified as suggested.  1 part per million (ppm) = 1 milligram 11 
per liter (mg/L). 12 

AGFD-27 The text has been modified as suggested. 13 

AGFD-28 The text has been modified as suggested. 14 

AGFD-29 Comment noted. 15 

California Department of Fish and Game (CDFG), August 18, 2004 16 

CDFG-1 The California Department of Fish and Game (CDFG) indicates in their letter that 17 
they have previously provided comments on several LCR MSCP-related reports.  18 
The reports cited by CDFG are preliminary draft and administrative review 19 
documents containing concepts for mitigation or other materials that are not part 20 
of the official draft LCR MSCP documents circulated for public review.  The LCR 21 
MSCP Program partners have evaluated and incorporated, as appropriate, 22 
comments received throughout the planning process.  The following responses 23 
address the comments received on the public review versions of the LCR MSCP 24 
documents. 25 

CDFG-2 The proposed action is appropriately defined for the purposes of the EIS/EIR; 26 
that is the adoption of a 50-year, $626 million Conservation Plan, and issuance of 27 
ESA take authorizations.  In order to implement the LCR MSCP, the proposed 28 
action has been designed to meet the purpose and need as described in the 29 
EIS/EIR.  The proposed action has been designed to meet the regulatory 30 
requirements of ESA, CEQA, and NEPA.  31 

As discussed in the EIS/EIR, the proposed Federal actions include the issuance 32 
of a section 10(a)(1)(B) permit by the Service to non-Federal applicants for 33 
incidental take of covered species and the implementation and funding of the 34 
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Conservation Plan by Reclamation.  For California participants, the EIR provides 1 
CEQA compliance for funding and implementation of the Conservation Plan.  2 
The EIS/EIR analyzes the potential impacts associated with implementation of 3 
the proposed Conservation Plan and alternatives and the potential impact of the 4 
incidental take of covered species that the Service is being requested to authorize.  5 
Additionally, the EIS/EIR will serve as the basis for future project-specific NEPA 6 
and CEQA compliance documents that may be required once individual 7 
conservation projects under the LCR MSCP are more fully defined and are 8 
proposed to be implemented. 9 

In the development of the LCR MSCP, the Federal and non-Federal participants 10 
identified a range of potential actions for which incidental take permits under 11 
ESA would be requested.  These “covered activities” include current activities 12 
and future potential actions and projects that may result in incidental take of the 13 
27 species covered under the LCR MSCP.  Based on this listing of “covered 14 
activities,” an impact assessment was prepared and the Conservation Plan 15 
developed.  The EIS/EIR is not intended to provide project-specific 16 
NEPA/CEQA compliance for these underlying “covered activities.”  Approval of 17 
the LCR MSCP and implementation of the proposed Conservation Plan would 18 
not constitute NEPA or CEQA compliance for any future “covered activity.”  19 
This approach is consistent with the approach used in many regional 20 
HCP/Natural Community Conservation Plans (NCCPs) where ESA compliance 21 
is provided for categories of future activities.  For example, the Final EIS/EIR for 22 
the recently approved Western Riverside County Multiple Species Habitat 23 
Conservation Plan (MSHCP) (Riverside County Integrated Project 2003a) 24 
analyzes the impact of the take of covered species that will result from 25 
development projects within the county's 1,966 square-mile plan area, but does 26 
not constitute NEPA or CEQA compliance for the future development projects. 27 

CDFG-3 Section 1.2 describes the purpose and the need for the project and as such 28 
summarizes the covered activities evaluated in the HCP and BA.  The detailed 29 
descriptions of the Federal and non-Federal activities are provided in Chapter 2 30 
of the BA and Chapter 2 of the HCP, respectively.  Also see Response to 31 
Comment CDFG-2. 32 

CDFG-4 See Responses to Comments CDFG-2 and CDFG-3. 33 

CDFG-5 The LCR MSCP is intended to provide ESA incidental take coverage for covered 34 
activities for agencies within the states of Arizona and Nevada, along with 35 
covered activities of participating Federal entities (which include implementation 36 
of the Conservation Plan).  These aspects of the program are not subject to the 37 
California permitting provisions referenced in the comment.   38 

The LCR MSCP also is intended to provide ESA incidental take coverage for 39 
covered activities for agencies within the state of California.  California 40 
participating entities will evaluate their obligations under California law and will 41 
comply with those laws as applicable.  The California parties concur with the 42 
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statement that CDFG must comply with CEQA for its actions related to the LCR 1 
MSCP. 2 

CDFG-6 See Response to Comment CDFG-5. 3 

CDFG-7 NEPA and CEQA require that an EIS or EIR, respectively, analyze the impacts of 4 
a Federal or State agencies’ proposed action and alternatives to the action.  The 5 
proposed action is the adoption and implementation of the LCR MSCP 6 
Conservation Plan, and an appropriate range of alternatives to the proposed 7 
action has been analyzed.  As indicated in Response to Comment CDFG-2, the 8 
EIS/EIR is not intended to provide project-specific NEPA/CEQA compliance for 9 
the underlying covered activities.  The EIS/EIR, therefore, properly focuses on 10 
alternatives to the Conservation Plan, rather than on different strategies for 11 
implementing the covered activities.  The approach is consistent with numerous 12 
other regional HCPs, such as the Western Riverside County, San Diego County, 13 
and San Joaquin County HCPs. 14 

CDFG-8a The LCR MSCP participants have reviewed the adequacy of the habitat models 15 
that are described in BA section 4.6.2.1 and HCP section 3.5.1.1 in light of CDFG’s 16 
comment, and have determined that the models are properly used in the analysis 17 
of effects of covered activities.  The modeling approach is based on two 18 
assumptions that result in an overestimation of the extent of, and impacts to, 19 
habitat: (1) Each land cover type that is identified with a covered species is 20 
assumed to contain the necessary elements to constitute habitat for those species; 21 
and (2) A total loss of habitat is assumed regardless of the extent of the impact of 22 
covered activities on the habitat.  A summary explanation of the modeling 23 
approach is included below. 24 

Habitat Modeling 25 

Use of a habitat modeling approach is consistent with the accepted tenets of 26 
conservation biology and with the approach used on other approved HCPs and 27 
NCCPs (e.g., Western Riverside County MSHCP).  This approach to identifying 28 
habitat usually involves a two-step process. 29 

The first step in developing habitat models involves a review of the relevant 30 
biological literature, particularly focusing on the components that define habitat 31 
for the covered species.  The component that provides the broadest view of 32 
habitat is the vegetation community identified with the species.  The vegetation 33 
community information includes both the plant species and their physical 34 
structure (height of vegetation, structural diversity, and related physical 35 
features).   36 

The second step in the habitat modeling process involves refining the general 37 
vegetation community information based on the presence of physical elements 38 
that define habitat for the covered species.  Habitat is biologically defined by 39 
physical and biological parameters that are in addition to the basic level 40 
vegetation community information.  Inclusion of these parameters results in the 41 



Comment Responses – State Agencies 

Section V  LCR MSCP Comments and Responses – December 2004  
Page 18 

elimination of those areas of the vegetation community that do not meet these 1 
additional specific criteria.  This second step results in a reduction in the area of 2 
vegetation communities identified as habitat.  However, to implement this 3 
second step, extensive field review of the vegetation communities initially 4 
identified as potential habitat is required to assess the areas that meet the more 5 
specific criteria. 6 

The LCR MSCP modeling approach followed the first step of this process.  7 
Existing information relative to vegetation communities within the LCR MSCP 8 
planning area was provided by Reclamation through a series of databases 9 
constructed using the Anderson and Ohmart (1984) classification system for land 10 
cover types and structural divisions.  This information is presented in section 4.4 11 
of the BA and section 3.4 of the HCP.  The land cover type classifications, with 12 
the structural divisions, corresponded well with the vegetation community 13 
information used in the habitat models.  Biologists from the LCR MSCP, 14 
contractors, and participants extracted the basic components of habitat for each 15 
species from a literature review.  Only those vegetation communities clearly 16 
identified as providing quality habitat for the species are included in the final 17 
model; however, it was recognized that other vegetation communities might be 18 
used at a low level by individuals of the covered species.  Biological information 19 
used in this analysis is included in Appendix I.  An overlay of the habitat model 20 
vegetation communities on the land cover type databases provided the acreage 21 
of habitat for the covered species in the LCR MSCP planning area.  These models 22 
were then the subject of the independent peer review process, and were 23 
determined suitable for use. 24 

However, the LCR MSCP habitat models do not include the second step in 25 
modeling in which the general vegetation community data is overlain with the 26 
specific physical components required to qualify as habitat.  Rather than 27 
undertake the field surveys necessary to make this refinement in the identified 28 
areas of habitat, the LCR MSCP assumes that all areas of those vegetation 29 
communities utilized by covered species qualify as habitat.  The entirety of these 30 
areas is included in the effects analysis.  These assumptions are used in the 31 
development of the LCR MSCP habitat models and the subsequent 32 
determination of the extent of species habitat in the LCR MSCP planning area, 33 
and thus result in an overestimation of habitat.   34 

Effects Analysis 35 

The assumptions related to groundwater declines used in the LCR MSCP effects 36 
analysis also results in an overestimation of the habitat impacts for covered 37 
species.  The hydrologic modeling shows a maximum drop in groundwater of 1.6 38 
feet that would occur in Reach 4 (Table 5-2 in the Final BA, and Table 4-2 in the 39 
Final HCP) as a result of flow-related covered activities.  For areas of 40 
cottonwood-willow land cover types, the effects analysis assumes that any drop 41 
of groundwater levels would result in the complete elimination of the area as 42 
habitat.  The LCR MSCP effectively assumes that the trees would die and the 43 
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value of the habitat for the covered species would be eliminated.  The actual 1 
effects on existing cottonwood-willow resulting from declines in groundwater 2 
depend on two factors: (1) the existing depth to groundwater under each area of 3 
the land cover type and (2) the amount of the groundwater decline.  The data to 4 
refine the extent of cottonwood-willow that would be affected under those 5 
factors was not available and would require extensive field surveys to obtain.  6 
Furthermore, the drop in groundwater levels would not be likely to completely 7 
eliminate the value of this land cover as habitat for all covered species.  By 8 
assuming that all cottonwood-willow land cover type identified as species 9 
habitat would be completely eliminated, the LCR MSCP has again overestimated 10 
the acreage of habitat that would be affected by the covered activities. 11 

For the honey mesquite type III land cover identified as covered species habitat, 12 
the literature pertaining to the effects on honey mesquite from physical changes 13 
in groundwater levels were reviewed (See Response to Comment CDFG-52).  The 14 
scientific information shows that groundwater declines of the magnitude caused 15 
by the LCR MSCP covered activities would not have adverse effects to the 16 
vegetation community or the structure of the honey mesquite habitat.  Therefore, 17 
no losses of habitat related to honey mesquite land cover type were identified, 18 
except for one covered species.  The exception is the honey mesquite-quailbush 19 
association that provides habitat for the MacNeill’s sootywing skipper (see 20 
Response to Comment CDFG-24).  In the habitat model developed for the 21 
skipper, the importance of a high groundwater table that provides a dense 22 
understory of shrubs and a relatively moist microclimate was identified and used 23 
in the habitat modeling process.  In this particular case, any decline in 24 
groundwater could eliminate that essential microclimate.  For that reason, those 25 
acres of honey mesquite-quailbush that overlay areas where groundwater levels 26 
will decline due to covered activities were assumed to be completely lost as 27 
habitat for the skipper.  These acres were counted as being lost as habitat in the 28 
effects analysis.  This assumption ensures that the analysis properly accounts for 29 
effects to the skipper. 30 

Review of the scientific literature indicates that declines in groundwater due to 31 
LCR MSCP covered activities would not result in the loss of any saltcedar land 32 
cover type.  However, the effects analysis also took into account the specific 33 
habitat information available for the southwestern willow flycatcher.  The 34 
flycatcher is the only LCR MSCP covered species for which habitat within the 35 
planning area has been located and mapped, so that no habitat model was used 36 
for this species.  The flycatcher is found in both cottonwood-willow and saltcedar 37 
areas.  However, as with MacNeill’s sootywing skipper, the moist soil 38 
component is a critical factor in evaluating the effects of groundwater decline on 39 
flycatcher habitat.  The analysis for cottonwood-willow already assumed that the 40 
habitat would be completely lost.  The maps for identified flycatcher habitat 41 
include areas of saltcedar used by this species.  The effects analysis includes 42 
these areas of saltcedar that overlay areas where groundwater decline will occur 43 
as a result of LCR MSCP covered activities.  In this way, areas of saltcedar that 44 
support the flycatcher were identified and included in the acreage that could be 45 
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affected.  Ongoing efforts to identify additional moist-soil areas of saltcedar land 1 
cover that may be flycatcher habitat make it likely that the amount of saltcedar 2 
land cover types not presently included in flycatcher habitat is not significant.  3 
Therefore, the LCR MSCP analysis does not underestimate either the extent or 4 
affected area of flycatcher habitat. 5 

Although the LCR MSCP does not address the low level of use of certain land 6 
cover types (predominantly saltcedar and mixed saltcedar communities) by 7 
covered bird species, the Conservation Plan includes avoidance and 8 
minimization measures that reduce the potential for incidental take of 9 
individuals of the covered species present in these land cover types.  10 
Conservation Measure AMM3 contains provisions to avoid the breeding season 11 
of covered bird species when removal of these land cover types is implemented.  12 
This reduces the risk to the individuals, which is a key component of the HCP.  13 
Effects of implementing flow-related covered activities could include the loss of 14 
moist surface soil conditions in patches of saltcedar that may be used by the 15 
southwestern willow flycatcher and other covered bird species.  As described 16 
above, the loss of moist surface soil conditions in saltcedar and mixed-saltcedar 17 
stands have been identified as part of the analysis of effects on the flycatcher.  18 
Habitat that will be created as mitigation for these effects on the flycatcher will 19 
also mitigate for any effects on the loss of these areas on other covered species. 20 

Groundwater Monitoring 21 

The comment also contains a recommendation that a monitoring program be 22 
established to track the actual declines in groundwater to ensure that the 23 
anticipated level of impacts is not exceeded.  The LCR MSCP assessed this 24 
concept during the development of the HCP and determined that use of a 25 
monitoring program to assess effects to groundwater was less effective than 26 
assuming the loss of habitat due to any declines in groundwater levels.  The 27 
assumptions in the models that provide the groundwater decline information are 28 
based on past field reviews on the LCR and are a reasonable predictor of the 29 
effects of reduced flows on groundwater.  The effects analysis assumed the loss 30 
of the covered species habitats that are sensitive to any drop in groundwater.  31 
Therefore, the actual amount of groundwater decline is not relevant.  32 
Nonetheless, the provisions of the 2001 Biological Opinion (BO) (USFWS 2001) 33 
include groundwater monitoring under 372 acres of flycatcher habitat that will 34 
occur as part of the LCR MSCP.  Information from that monitoring may be useful 35 
in refining the groundwater decline model and identifying any unanticipated 36 
results. 37 

Conflict Resolution Process 38 

Procedures for resolving conflicts between LCR MSCP participants are included 39 
in the governance structure of the program.  See the Draft Final FMA attached as 40 
Exhibit A to the Final HCP for further details. 41 
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CDFG-8b Table 2.1-2 has been revised to clarify the impact analysis presented in HCP 1 
Chapter 4 and, as described below, includes the potential extent of effects on 2 
covered species habitats of drain and canal maintenance-related covered 3 
activities.  4 

The LCR MSCP covered activities include the periodic removal of patches of 5 
emergent vegetation from along 244 miles of drains and 313 miles of canals (557 6 
miles total) in the LCR MSCP planning area to maintain flow capacity.  It is 7 
anticipated that maintenance of canals will only result in removal of a small 8 
amount of emergent vegetation over the term of the LCR MSCP and that removal 9 
will have no measurable effect on associated covered species because the design 10 
of canals generally does not allow for the establishment of emergent vegetation 11 
(small patches of vegetation may establish in locations where the canal banks 12 
have eroded and before eroded banks are repaired). 13 

Emergent vegetation growing in drains generally occurs as relatively small linear 14 
patches that provide low habitat value for associated covered species.  The exact 15 
extent of emergent vegetation that could be removed is not known because the 16 
extent and location of vegetation growing in drains varies each year.  Based upon 17 
the available information regarding the design of drains and maintenance 18 
activities (e.g., bank to bank width of drains, degree of bank slope, degree of soil 19 
compaction, and implementation of maintenance activities that preclude the 20 
establishment of emergent marsh vegetation), however, it is reasonable to 21 
assume that no more than 10 percent of the 244 miles of maintained drains 22 
support patches of emergent vegetation and that the average width of patches 23 
will not exceed 10 feet.  Based on these assumptions, covered activities related to 24 
the maintenance of the 244 miles of drains could remove up to 30 acres of 25 
emergent marsh vegetation that could provide low value habitat for covered 26 
species.  The LCR MSCP would create 512 acres of marsh land cover that would 27 
be specifically designed and managed to provide high value habitat for 28 
associated covered species.  This created habitat would mitigate for the impacts 29 
of implementing covered activities that would degrade or remove up to 243 of 30 
emergent marsh vegetation that provides covered species habitat (i.e., 213 acres 31 
of marsh land cover that would be removed by all other covered activities plus 32 
30 acres of emergent vegetation that provides low value habitat that may be 33 
removed as a result of maintaining drains). 34 

CDFG-9 LCR MSCP conservation areas would be selected in accordance with the 35 
conservation area site selection criteria described in HCP section 5.5.1.  The LCR 36 
MSCP anticipates that much of the agricultural land within the LCR MSCP 37 
planning area would meet these criteria; however, it is anticipated that a 38 
combination of land types and ownerships would be utilized. 39 

CDFG-10 In response to this comment, additional implementation measures that would 40 
avoid and minimize potential impacts on non-covered sensitive species have 41 
been included in the Final EIS/EIR section 3.4.  While not required to mitigate for 42 
any identified significant impact, these measures are incorporated on a voluntary 43 
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basis to reduce potentially adverse impacts to non-covered sensitive species 1 
during implementation of the Conservation Plan. 2 

The Conservation Plan was developed as an ESA compliance document that 3 
specifically identifies the conservation measures that would be implemented to 4 
fully mitigate the potential take of the covered species and contribute to their 5 
recovery.  The EIS/EIR evaluates potential impacts to non-covered sensitive 6 
species (section 3.4) and where a potentially significant impact was identified, a 7 
mitigation measure that would reduce the impact to less than significant was 8 
identified.  As presented in the Final EIS/EIR, Mitigation Measure BIO-1 reads 9 
“Conduct site-specific surveys for non-covered sensitive species during selection 10 
of land cover type establishment or enhancement (e.g., existing backwaters) areas 11 
and, if any are found, then implement measures appropriate for the specific site 12 
and species to avoid or minimize impacts to the extent feasible without causing 13 
impacts on covered species.  These may include measures specified in the 14 
Conservation Plan to avoid or minimize potential effects on covered species (e.g., 15 
scheduling to avoid breeding times).” 16 

CDFG-11 In response to this comment, additional implementation measures that would 17 
avoid and minimize potential impacts on non-covered sensitive species have 18 
been included in the Final EIS/EIR section 3.4.  While not required to mitigate for 19 
any identified significant impact, these measures are incorporated on a voluntary 20 
basis to reduce potentially adverse impacts to non-covered sensitive species 21 
during implementation of the Conservation Plan. 22 

CDFG-12 AMM3 is a conservation measure in the LCR MSCP Conservation Plan that 23 
avoids and minimizes effects of all covered activities that are described in the 24 
HCP and BA.  Consequently, conservation measure AMM3 is part of the 25 
proposed action evaluated in the EIS/EIR.  This particular measure identifies 26 
operation, maintenance, and replacement (OM&R) of drains and canals as an 27 
example of a covered activity to which this measure would apply.  See Response 28 
to Comment CDFG-2. 29 

CDFG-13 See Response to Comment CDFG-5. 30 

CDFG-14 See Response to Comment CDFG-11. 31 

CDFG-15 The LCR MSCP includes measures to conduct studies and surveys for the 32 
covered species for which habitat would be created.  These activities would be 33 
undertaken for the 17 species identified in conservation measure MRM1, which 34 
implements studies to better define species distribution and requirements for all 35 
covered species for which the LCR MSCP would create habitat and for which 36 
similar monitoring and research conservation measures are not identified in HCP 37 
section 5.7.  These measures do not apply to species that could be affected by 38 
implementation of the covered activities and the LCR MSCP, but that are not 39 
associated with aquatic, marsh, or riparian land cover types (e.g., desert tortoise). 40 
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CDFG-16 Conservation measure MRM3 would be implemented and criteria would be 1 
developed if research indicates competition with European starlings is a 2 
substantial factor limiting the reproductive success of covered species. 3 

CDFG-17 The LCR MSCP does not propose to create “a few choice habitats,” but rather 4 
would create cottonwood-willow, honey mesquite, marsh, and backwater land 5 
cover types that support the physical and biological attributes that constitute 6 
“habitat” for each of the associated covered species in the amounts specified in 7 
HCP Table 5-3.  The amount of conservation and the type of conservation 8 
measures have been calculated based on the effects of the covered activities for 9 
which incidental take authorizations are being sought.  This ensures that the 10 
conservation measures provided by the LCR MSCP satisfy the requirement that 11 
these effects be fully mitigated and minimized to the maximum extent 12 
practicable.  A central concept of the LCR MSCP is that created patches of land 13 
cover types can be designed and managed to provide, as observed in nature, 14 
habitat for more than one species in the same patch.  This is a well accepted tenet 15 
of conservation biology supported by the existing literature and is utilized in a 16 
number of approved HCPs, such as the Western Riverside County, San Diego 17 
County, and San Joaquin County HCPs. 18 

Although the LCR MSCP Conservation Plan is based on the best available 19 
information, the HCP explicitly acknowledges (sections 5.11 and 5.12) that there 20 
are knowledge gaps regarding habitat elements for covered species and 21 
regarding habitat creation and management techniques.  HCP section 5.11 22 
provides for a substantial commitment to research and monitoring to fill these 23 
knowledge gaps and allow for adjustments in LCR MSCP implementation as 24 
indicated by results of monitoring and research through the LCR MSCP adaptive 25 
management process (HCP section 5.12).  Implementation of the conservation 26 
measures would be performed in a manner that provides the specific habitat 27 
elements beneficial to each of the covered species. 28 

CDFG-18 As described in HCP Table 5-3, the LCR MSCP does include specific criteria to 29 
determine when created habitats have been successfully established.  As 30 
appropriate, these criteria may be subsequently modified by adaptive 31 
management based on research and monitoring.  32 

In scientific and lay publications, habitat is defined in many different ways and 33 
for many different purposes.  As described in LCR MSCP Appendix V and 34 
applied in the LCR MSCP documents, the LCR MSCP defines habitat as “…the 35 
specific places where the environmental conditions (i.e., physical and biological 36 
conditions) are present that are required to support occupancy by individuals or 37 
populations of a given species.“ 38 

Habitat is always identified with regard to one of the covered species and is 39 
specific to each species’ physical and biological requirements.  Habitat may be 40 
occupied (individuals or population of the species are, or have recently been, 41 
present) or unoccupied (see “unoccupied habitat” in Appendix V). 42 
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CDFG-19 Fish and Game Code section 2081(b) (2) states, “The impacts of the authorized 1 
take shall be minimized and fully mitigated.  The measures required to meet this 2 
obligation shall be roughly proportional in extent to the impact of the authorized 3 
taking on the species.  Where various measures are available to meet this 4 
obligation, the measures required shall maintain the applicant’s objectives to the 5 
greatest extent possible” (emphasis added). 6 

Fish screens were evaluated as an alternative to the proposed fish augmentation 7 
and habitat enhancement mitigation strategies.  Installation of fish screens was 8 
rejected as an alternative for the reasons provided on page 9-5 of the Draft HCP:  9 
“Given the small proportion of the population potentially exposed to diversions, 10 
the level of mortality attributable to other factors (e.g., egg, larval, and juvenile 11 
predation), and unavoidable entrainment of the vulnerable larval like stage, fish 12 
screens would not benefit the species population to any measurable degree.”  13 
The Draft HCP text further states, “installing fish screens on the large number of 14 
diversions from the LCR is prohibitive given the high cost and minimal benefit of 15 
the endeavor.”  16 

Furthermore, it is important to note that not all diversions have the same risk of 17 
entrainment.  Those in areas not likely to be frequented by any age class of 18 
razorback or bonytail have virtually no risk.  Diversions through pumps in the 19 
main channel and very deep diversions from reservoirs are less likely to have a 20 
definable risk even at high population levels.  Bonytail are more likely than 21 
razorbacks to be in deep water near canyon areas, while both use shallows 22 
extensively (Marsh and Mueller 1999 and Mueller et al. 2000).  Diversions from 23 
Lake Mead by Nevada may have an increased risk to razorbacks as the lake level 24 
declines.  Lake Havasu is not likely to fluctuate sufficiently to increase threats to 25 
razorbacks or bonytail from the large diversions even with a greater abundance 26 
of fish as a result of stocking efforts.  Additionally, adults and juveniles can 27 
actively swim away from an intake, but larval or very small young of the year 28 
class cannot.  Thus, reliance on fish screens as an avoidance strategy was 29 
determined to be less effective in benefiting the species in question. 30 

The conservation measures proposed to offset take of fish species are outlined in 31 
the HCP sections 5.7.4 through 5.7.6, and 5.7.24.  Implementation of these 32 
measures would help ensure that the existing abundance of the species in the 33 
LCR MSCP planning area is maintained as a result of replacing affected habitat 34 
and stocking subadult fish and would contribute to attainment of the recovery 35 
goals established for the species.  Therefore, conservation measures as provided 36 
meet the fully mitigated standard as defined in Fish and Game Code section 2081 37 
by not only offsetting the amount of take identified for the covered activities but 38 
by contributing to the recovery of the species.   39 

It is acknowledged that CDFG may consult with California water diverters 40 
regarding fish screens pursuant to Division 6, Chapter 3, of the Fish and Game 41 
Code. 42 
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CDFG-20 The LCR MSCP Conservation Plan would minimize and fully mitigate the 1 
potential take of covered species. 2 

CDFG-21 The conservation measure DETO2 as presented in the Draft EIS/EIR is incorrect.  3 
The correct DETO2 is in HCP section 5.7.3.2.  The Final EIS/EIR has been revised 4 
to incorporate the full DETO2 text shown in the HCP. 5 

CDFG-22 The LCR MSCP participants agree that it is important to maintain fully 6 
functioning habitat for the covered species and believe that the Conservation 7 
Plan will accomplish this goal.  However, it should be noted that there is no legal 8 
requirement that the mitigation be fully implemented prior to implementing the 9 
covered activities. 10 

The LCR MSCP has provided an appropriate focus on prompt implementation of 11 
the Conservation Plan as described in section 2.1.1.6 of the EIS/EIR.  To ensure 12 
that habitat creation efforts are successful, the schedule includes a reasonable 13 
time to evaluate and acquire lands that are most suitable for the habitat to be 14 
created, including research into the factors necessary to support the appropriate 15 
vegetation and other elements of covered species’ habitat.  Even with the need to 16 
act carefully in site selection and construction, the LCR MSCP expects to have 17 
nearly all the habitat sites established within the first 20 years of the program.  18 

In contrast, there is no schedule for implementation of the future covered 19 
activities involving changes in the point of diversion of Colorado River water.  20 
The impacts that will result from changes in river flow, as described in the Final 21 
HCP (Table 4-2) and Final BA (Table 5-2), assume full use of the 1.574 maf in 22 
changed points of diversion.  These impacts will not be fully felt until all of those 23 
future potential covered activities are actually implemented. 24 

Although the timing of the future flow-related impacts cannot be estimated, it is 25 
the goal of the LCR MSCP to mitigate ahead of time those impacts that may 26 
occur.  This goal is consistent with CDFG’s comment that conservation measures 27 
should be implemented prior to the impacts associated with covered activities. 28 

CDFG-23 See Response to Comments CDFG-2 and CDFG-3. 29 

CDFG-24 CDFG is correct that it is important to distinguish between the effects of the 30 
covered activities as described in BA Chapter 2 and HCP Chapter 2 on covered 31 
species and the impacts of implementation of the LCR MSCP Conservation Plan 32 
on all biological resources under NEPA and CEQA.  The Final EIS/EIR (section 33 
3.4, page 3.4-1) clearly states that the Biological Resources section “addresses the 34 
impacts of the proposed action and alternatives on biological resources, including 35 
vegetation, fish and wildlife, and sensitive species, including those covered and 36 
evaluation species that are included in the proposed Conservation Plan” 37 
(emphasis added).  The proposed action, referenced in section 3.4 of the EIS/EIR, 38 
is the adoption of the Conservation Plan and the issuance of take authorization.  39 
Therefore, the EIS/EIR evaluates the effects of the take of covered species 40 
resulting from the implementation of the covered activities, but does not 41 
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evaluate the covered activities themselves.  As requested by CDFG, EIS/EIR 1 
section 3.4 has been clarified to highlight this distinction and thus clarify that the 2 
purpose of this document was not to analyze the effects of the covered activities 3 
or provide NEPA/CEQA coverage for such activities.    4 

The habitat models (see HCP Table 3-9) identify the Anderson and Ohmart 5 
(1984) marsh types 1–7 (see HCP Table 3-5) as habitat for the marsh-associated 6 
covered species.  The extent of delineated marsh types 1–7 was used to define the 7 
existing extent of marsh-associated covered species habitats within the LCR 8 
MSCP planning area (see HCP Table 3-10).  Implementation of flow-related 9 
covered activities, however, will only affect emergent marsh vegetation that is 10 
associated with backwaters.  As described in Appendix J, implementation of the 11 
flow-related covered activities will not measurably affect reservoir elevations, 12 
and thus marsh that is maintained by reservoirs (e.g., Lake Havasu, including the 13 
Bill Williams Delta and marshes associated with Imperial Dam Reservoir) and, as 14 
described in Final HCP section 4.2.3.1, will avoid effects on Topock Marsh.  15 
Consequently, the effects analysis for the marsh-associated covered species was 16 
conducted using the methods for analyzing effects of implementing future flow-17 
related covered activities on backwaters and associated emergent marsh 18 
vegetation as described in Appendix K and summarized in Final HCP section 19 
4.2.3.6.   20 

The comment’s citation of effects on over 8,000 acres of marsh is in reference to 21 
preliminary data generated from analysis of potential drop in groundwater 22 
elevations beneath all land cover types, including marsh types 1–7, with 23 
implementation of future flow-related covered activities in Reaches 3–5.  As 24 
described above, this information was not used to conduct the effects analysis on 25 
marsh-associated covered species because it erroneously indicates there could be 26 
effects on marshes maintained by reservoirs.  Accordingly, the HCP identifies 27 
that implementing the future flow-related covered activities could result in the 28 
loss or degradation of 133 acres of backwater-associated emergent marsh that 29 
provides habitat for covered species.  30 

HCP Chapter 4 and BA Chapter 5 have been revised to clarify the methods used 31 
to assess the potential effects of implementing the future flow-related covered 32 
activities on covered species. 33 

The comment’s citation of effects on over 70,000 acres of riparian land cover 34 
types is in reference to preliminary data generated from analysis of potential 35 
drop in groundwater elevations beneath all land cover types with 36 
implementation of future flow-related covered activities in Reaches 3–5.  With 37 
the exception of cottonwood and willow, the predicted level of groundwater 38 
decline would not result in loss of woody riparian vegetation, including honey 39 
mesquite, screwbean mesquite, saltcedar, and Atriplex spp. (USBR 1996 and 40 
2000).  Lowering of groundwater elevations, however, is assumed to result in 41 
loss of surface soil moisture conditions that are elements of southwestern willow 42 
flycatcher and MacNeill’s sootywing skipper habitat.  Accordingly, the HCP 43 
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assumes the loss of all cottonwood-willow land cover types, and southwestern 1 
willow flycatcher and MacNeill’s sootywing skipper habitat beneath which the 2 
hydrological modeling has indicated a probability for a decline in groundwater 3 
elevation. 4 

CDFG-25 The agencies agree with CDFG’s comment that some instances of incorrect 5 
terminology were included in the draft program documents.  For example 6 
Impact BIO-1 in the Draft EIS/EIR on page 3.4-30, incorrectly states “…would 7 
remove or degrade an estimated 3,352 acres of cottonwood-willow and honey 8 
mesquite habitats.” (emphasis added).  This statement should have referred to 9 
“cottonwood-willow and honey mesquite land cover types.”  The Draft EIS/EIR, 10 
HCP, and BA have been reviewed for this usage, and instances of usage not 11 
consistent with the LCR MSCP definitions have been corrected.   12 

As described in LCR MSCP Appendix V and applied in the LCR MSCP 13 
documents, the LCR MSCP defines land cover type as “the dominant feature of 14 
the land surface discernible from aerial photographs, defined by vegetation, 15 
water, or human uses.”  The LCR MSCP planning area was divided into 15 16 
discreet land cover types for the purpose of developing the Conservation Plan. 17 

Also see Response to Comment CDFG-18. 18 

CDFG-26 The heading published in the Draft EIS/EIR at section 2.1.1, “Implementation of 19 
a Proposed Conservation Plan and Issuance of Section 10(a)(1)(B) Permit 20 
(Conservation Plan),” is an accurate and thorough description of Alternative 1.  21 
The heading used in section 3.4.2.1 is a summary heading that refers to 22 
Alternative 1. 23 

CDFG-27 The impact analysis contained in the Draft EIS/EIR (section 3.4.2) did include 24 
discussions of impacts to non-covered sensitive species and covered species, 25 
including California special status species.  See Response to Comment CDFG-2 26 
regarding covered activities. 27 

CDFG-28 Assumptions used in the LCR MSCP would result in an overestimation of 28 
incidental take associated with implementation of covered activities.  This 29 
comment specifically references other comments submitted by CDFG.  30 
Accordingly, see Responses to Comments CDFG-8b and CDFG-17. 31 

CDFG-29 The Final EIS/EIR section 3.4.2.1 has been revised to indicate that degradation or 32 
loss of land cover types that provide habitat for covered species resulting from 33 
implementation of the covered activities would occur linearly along the LCR 34 
corridor over the term of the LCR MSCP and clarifies that any negative effects 35 
associated with implementation of the covered activities would be fully 36 
mitigated with implementation of the Conservation Plan. 37 

CDFG-30 The statement referenced in the comment was intended to reflect the net 38 
outcome of implementing both the covered activities along with implementation 39 
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of the conservation measures identified within the Conservation Plan.  In light of 1 
this comment, the Final EIS/EIR section 3.4.2.1 has been revised to clarify that 2 
implementation of the covered activities and the proposed action (i.e., the 3 
Conservation Plan) are not likely to negatively affect the overall populations of 4 
covered species within the LCR MSCP planning area or regionally.  This 5 
conclusion is based on the expected outcomes of implementing the covered 6 
activities and the Conservation Plan that are described for each covered species 7 
in HCP section 5.7.  The potential impacts of implementing the covered activities 8 
on covered species and land cover types that provide covered species habitats 9 
are described in HCP Chapter 4.  Conservation measures that would avoid, 10 
minimize, and mitigate for those impacts are described EIS/EIR Chapter 2 and 11 
HCP Chapter 5. 12 

CDFG-31 Implementation of the Conservation Plan would fully mitigate potential effects 13 
on 1,853 acres of flycatcher habitat and contribute to southwestern willow 14 
flycatcher recovery with the establishment and management of 4,050 acres of 15 
created flycatcher habitat. For a more detailed discussion, see HCP section 5.7.2.  16 
See also Response to Comment CDFG-30. 17 

The 13 pairs of nesting birds referred to in the comment are not nesting pairs.  18 
The comment confuses nesting pairs with resident birds.  They are not equivalent 19 
terms.  Resident birds are identified as occupying a site after June 15.  McKernan 20 
and Braden (2002) indicate that all but one detection occurred during the June 21 
15–16 survey.  At Picacho, one resident bird was found on July 6th.  No nesting 22 
has been documented below Parker Dam.  Nesting pairs refer to the 23 
documentation of nests, whereas occupied sites refer to suitable habitat patches 24 
where willow flycatchers have been detected after June 15.  As stated above, 25 
most willow flycatchers that are detected in the LCR MSCP planning area and 26 
elsewhere in the arid Southwest are likely to be migrants. 27 

CDFG-32 Since 1995, the participating agencies have worked to identify the appropriate 28 
list for covered species, which includes all currently Federally listed species, as 29 
well as those that have a significant likelihood of future listing.  The 30 
conservation, minimization, and avoidance measures outlined in Chapter 5 of 31 
the HCP were developed to address potential impacts to the covered species 32 
from covered activities and implementation of the Conservation Plan for which 33 
incidental take is being requested as part of ESA compliance.  It would not be 34 
consistent with the purpose and need for the proposed action to direct 35 
conservation measures away from ESA-listed and other covered species to “all 36 
other species status species” as suggested by CDFG.  While the focus of the HCP 37 
and Conservation Plan is on the 27 covered species, to the extent that 38 
implementation of the conservation measures improves the amount and quality 39 
of native habitats within the planning areas, secondary benefits may result to 40 
non-covered sensitive species.    41 
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Also see Response to Comment CDFG-10 (addressing coverage in the EIS/EIR of 1 
impacts of the proposed action and mitigation of the effects of implementing the 2 
Conservation Plan on other special status species). 3 

CDFG-33 This comment confuses impacts of covered activities with impacts associated 4 
with creating new habitat that would provide benefits to covered species and 5 
other sensitive species.  6 

Impact BIO-1 discusses the “beneficial impact” associated with creation of 7,260 7 
acres of cottonwood-willow and honey mesquite.  The EIS/EIR text correctly 8 
references 3,352 acres as the amount that corresponds to covered species habitat 9 
that would be affected by the covered activities.  In light of the comment, the 10 
EIS/EIR text has been revised to clarify that these impacts are more precisely 11 
described as impacts to cottonwood-willow and honey-mesquite land cover 12 
types that provide habitat for covered and other species.  Also see Response to 13 
Comment CDFG-2. 14 

CDFG-34 The burrowing owl is not a covered species.  Draft EIS/EIR section 3.4.2.1 15 
identified less than significant impacts to burrowing owls from implementation 16 
of the conservation measures on agricultural land.  While no specific mitigation 17 
measures are required for burrowing owls (since it is not a covered species), the 18 
Final EIS/EIR (section 3.4.2.1) has been revised to incorporate additional 19 
implementation measures that would avoid or minimize potential impacts to 20 
sensitive non-covered species from implementation of the Conservation Plan.  21 
See also Response to Comment CDFG-10. 22 

CDFG-35 The extent of impacts of implementing the covered activities on marsh is 23 
correctly stated in the Final EIS/EIR Impact BIO-4 as 243 acres, which 24 
corresponds to the effects on marsh associated with covered species.  Impact 25 
BIO-4 has been revised to specifically indicate that the 243 acres of marsh 26 
affected by implementation of covered activities is marsh that provides covered 27 
species habitat.  See Response to Comment CDFG-8b concerning the additional 28 
30 acres of effect that have been identified. 29 

CDFG-36 For reasons described in Response to Comment CDFG-8b, the Final HCP states 30 
that 243 acres of marsh vegetation that provides covered species habitat could be 31 
affected by covered activities.  The comment statement that 8,035 acres of marsh 32 
could be affected is incorrect. 33 

CDFG-37 Page 7-2 of the EIS/EIR discusses the Fish and Wildlife Coordination Act (16 34 
U.S.C. 661-666) and indicates that compliance with the Act may be required prior 35 
to implementation of specific conservation actions.  Reclamation will comply 36 
with the Act as it deems necessary in implementing the LCR MSCP. 37 

CDFG-38 See Response to Comment CDFG-5. 38 

CDFG-39 The LCR MSCP non-Federal, non-flow-related covered activities include OM&R 39 
of existing water diversions, conveyance facilities, and electrical generation and 40 



Comment Responses – State Agencies 

Section V  LCR MSCP Comments and Responses – December 2004  
Page 30 

transmission facilities within the LCR MSCP planning area.  HCP section 4.5 1 
identifies impacts on covered species that could be associated with implementing 2 
these covered activities.  Impacts of and mitigation for implementing covered 3 
activities related to maintaining drains and canals are addressed in Response to 4 
Comment CDFG-8b. 5 

As described in Final HCP section 4.3.2, OM&R of hydroelectric generation and 6 
transmission facilities is expected to avoid impacts on covered species, and 7 
ground-disturbing activities that support OM&R of existing water diversion and 8 
conveyance facilities (e.g., maintenance of existing access roads) are expected to 9 
avoid removal of covered species habitats.  The HCP acknowledges that there 10 
could be some low, unquantifiable, level of take resulting from vehicles striking 11 
individuals when the vehicles are operated in support of OM&R on existing 12 
roads located within species’ habitat (e.g., desert tortoise, flat-tailed horned 13 
lizard).    14 

These OM&R activities apply to established facilities and infrastructure that are 15 
maintained in a highly disturbed state relative to natural conditions and that 16 
generally support little or no covered species habitat.  Consequently, it is 17 
expected that impacts on covered species, particularly with implementation of 18 
the avoidance and minimization measures described in HCP section 5.6.1, would 19 
be minimal.  Furthermore, if minimal impacts are incurred, these impacts would 20 
be appropriately mitigated with the creation of covered species habitats well in 21 
excess of the amount that would need to be created to fully mitigate the effects of 22 
all other covered activities (HCP Chapter 5) and with the establishment of a $25 23 
million contribution fund that would be used to maintain existing habitat areas 24 
in the LCR MSCP to mitigate impacts of ongoing and future covered activities.  25 

The LCR MSCP activities conducted by project participants from the states of 26 
Arizona and Nevada and the Federal participating agencies are not subject to 27 
California permitting requirements.  California participating entities will 28 
evaluate their obligations under California law and will comply with those laws 29 
as applicable. 30 

CDFG-40 The use of California water agencies’ delivery systems to make 1944 Water 31 
Treaty deliveries to the City of Tijuana, Mexico, is more fully described in section 32 
2.2.1.7 of the BA.  The maximum annual emergency deliveries are 14,400 af.   33 

The storage and delivery of up to a maximum annual volume of 14,400 af to the 34 
City of Tijuana is an ongoing flow-related action and is not part of the 1.574 maf 35 
of possible future water transfer actions. 36 

CDFG-41 As described in LCR MSCP Appendix V and applied in the LCR MSCP 37 
documents, the LCR MSCP defines habitat-based approach as, “The use of 38 
habitat maintenance and creation/restoration measures guided by the principles 39 
of conservation biology to develop a conservation plan for the conservation of 40 
covered species.”  See Response to Comment CDFG-18. 41 
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CDFG-42 See Response to Comment CDFG-41. 1 

CDFG-43 See Response to Comment CDFG-18. 2 

CDFG-44 See Response to Comment CDFG-8a for the response regarding the LCR MSCP 3 
habitat modeling approach and the extent of covered species habitat present in 4 
the LCR MSCP planning area.   5 

The LCR MSCP participants believe that the analysis of impacts based on the 6 
application of the habitat models described in HCP Chapter 4 most likely 7 
overestimates the extent of impacts for the following reasons: 8 

1. The extent of existing habitat is overestimated as a result of the habitat-9 
based models; see Response to Comment CDFG-8a.  Therefore, the extent 10 
of impact associated with the habitat also is overestimated.  11 

2. All habitat that could be affected by covered activities is assumed to be 12 
occupied, whether or not the species is actually present, thus 13 
overestimating the level of take. 14 

3. As described in Final HCP section 4.2., the assessment of impacts 15 
associated with implementing the future flow-related covered activities 16 
assumed a worst-case scenario.  These assumptions include the following: 17 

• All proposed changes in points of diversion would be implemented 18 
simultaneously, and all impacts on habitat would be manifested 19 
instantaneously. This assumption overestimates the potential 20 
associated impacts because all diversions would not be implemented 21 
simultaneously, but rather over a period of years; and  22 

• All cottonwood-willow land cover and, therefore, the habitat it 23 
provides for covered species, would be degraded or lost where 24 
modeling indicated groundwater levels could decline, regardless of 25 
the amount of decline (e.g., a decline of 1 inch beneath a cottonwood-26 
willow stand was assumed to degrade or result in loss of the stand as 27 
covered species habitat, even though such a reduction in groundwater 28 
would be unlikely to affect covered species habitat conditions in most, 29 
if not all, instances).   30 

The habitat modeling approach used to delineate the extent of existing covered 31 
species habitats and the extent of impacts on habitat is consistent with the 32 
approach used for other regional HCPs and NCCPs (e.g., Western Riverside 33 
County, San Diego County, San Joaquin County).  Consequently, an accepted 34 
approach in such instances and as is used for the LCR MSCP HCP, is to develop 35 
and apply habitat models and incorporate impact assumptions that likely would 36 
overestimate the extent of impacts and thus ensure that the analysis would, at a 37 
minimum, encompass the full extent of the actual impacts that may accrue 38 
through implementation of covered activities. 39 



Comment Responses – State Agencies 

Section V  LCR MSCP Comments and Responses – December 2004  
Page 32 

CDFG-45 See Response to Comment CDFG-8a.  The land cover type classification system 1 
used to formulate the habitat models is predicated primarily on plant species 2 
composition, plant species dominance, and vegetation structure.  The LCR MSCP 3 
acknowledges, however, that habitat for some species includes more than plant 4 
species composition and vegetation structure (e.g., micro-climate and relief).  As 5 
described in Response to Comment CDFG-8a, however, delineating covered 6 
species habitats based only on plant composition, structure, and dominance 7 
ensures that the LCR MSCP overestimates the extent of existing covered species 8 
habitat, thus ensuring that the analysis of impacts on habitat encompasses the 9 
full extent of potential impacts and that the habitat to be created under the LCR 10 
MSCP will fully mitigate all the potential impacts of implementing the covered 11 
activities on habitat. 12 

CDFG-46 See Response to Comment CDFG-25. 13 

CDFG-47 As indicated in Response to Comment CDFG-8a, field delineating the extent of 14 
covered species habitats based on the presence of detailed habitat elements that 15 
are not identified in the land cover type classification system would result in the 16 
delineation of substantially fewer acres of covered species habitat within the LCR 17 
MSCP planning area than has been delineated through application of the LCR 18 
MSCP habitat models.  By overestimating the extent of existing covered species 19 
habitat, the LCR MSCP ensures that the analysis of impacts on habitat 20 
encompasses the full extent of potential impacts and that the habitat to be created 21 
under the LCR MSCP would fully mitigate all of the potential impacts that could 22 
result from implementation of the covered activities. 23 

CDFG-48 See Response to Comment CDFG-8a. 24 

CDFG-49 The backwater land cover type has not been delineated as a separate land cover 25 
type and is a subcategory of reservoir or river land cover types.  Consequently, 26 
the extent of aquatic land cover types that provide habitat for the covered fish 27 
species are correct as shown in Table 3-11.  HCP Tables 3-8 and 3-10 have been 28 
revised to incorporate a footnote indicating the extent of backwater land cover 29 
type is subsumed into the extent of reservoir and river land cover types shown in 30 
the table. 31 

CDFG-50 As stated in Appendix K, median levels best represent impacts to isolated 32 
backwaters due to drops in river elevation.  Consequently, the analysis 33 
appropriately characterizes the effects of changes in flow in groundwater 34 
reductions associated with implementing the covered activities on biological 35 
resources.   36 

Changes in river elevations affect “connected” and “isolated” backwater areas in 37 
different ways, including temporal impacts.  Colorado River surface elevation is 38 
directly correlated with backwaters that have a direct surface connection with the 39 
river (i.e., “connected” backwaters).  Those backwaters that do not have a direct 40 
surface connection (i.e., “isolated” backwaters) maintain an elevation that closely 41 
approximates the median annual river surface elevation, or the groundwater 42 
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proximate to the backwater.  While the river surface elevation at one point in the 1 
system may change as much as 3 feet at one time (in April), this does not reflect a 2 
drop in elevation for all backwaters as explained below.  3 

Annual median elevations were used for calculating groundwater elevation 4 
changes and surface elevations for backwaters not directly connected to the river 5 
by a surface connection, as well as for groundwater change modeling input.  6 
Seasonal estimates of water surface elevations were used for impact analysis on 7 
backwaters directly connected to the river by a surface connection and river 8 
surface for the months of April, August, and December.  For those analyses, the 9 
lowest hourly elevation modeled in any reach for each month was used.  These 10 
months were selected for the following reasons:  April represents the highest 11 
flows in the system, and backwater areas are important for nursery areas for 12 
larval fish.  April also represents new growth and the dormancy break for cattail 13 
and is within the Yuma clapper rail breeding season.  Backwaters in August are 14 
necessary for juvenile fish cover, and December represents the lowest water 15 
elevations throughout the year.  April showed the greatest impact from 16 
reduction in water surface in backwaters and river, as well as impact to emergent 17 
vegetation and was used in the assessment of effects.  As a result, the impacts to 18 
backwaters and associated emergent vegetation were probably overstated.  19 

The months of April, August, and December were used only to calculate impacts 20 
to backwaters and river surface.  As stated before, the groundwater projections 21 
were based on the annual median, therefore best reflecting the groundwater 22 
elevations the entire year, depending on the presence of irrigated agriculture 23 
nearby.   24 

CDFG-51 The Palo Verde project study accounted for a drop in groundwater due to a 25 
cessation of irrigating agricultural lands (known as “fallowing”) and did not 26 
evaluate any impacts related to changes in river flow.  Thus the study referenced 27 
in this comment only analyzes impacts of fallowing as opposed to declines in 28 
river flows.  From 1992 to 1994, the Palo Verde Irrigation District and 29 
Metropolitan implemented a test land fallowing program.  This program 30 
resulted in the fallowing of 20,215 acres in the Palo Verde Valley and reduced the 31 
amount of Colorado River water used to irrigate farmland in the valley by an 32 
estimated 185,987 af (Great Western Research 1995). 33 

Groundwater elevations in the Palo Verde Valley were monitored and reflected 34 
an average drop of approximately 1.5 feet during the 2-year program.  However, 35 
this drop in groundwater level was not caused by any reduction in river flow 36 
below Parker Dam.  Rather, the groundwater drop was caused by fallowing 22 37 
percent of the agricultural lands in the valley, which “reduced the amount of 38 
irrigation water applied to valley lands” (Great Western Research 1995).  This 39 
resulted in a reduction in the amount of irrigation associated recharge to the 40 
underlying groundwater.  The LCR MSCP is not a land fallowing program, and 41 
the EIS/EIR does not evaluate the potential change in groundwater from 42 
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fallowing.  However, section 3.9 of the EIS/EIR does discuss the application of 1 
water on conservation sites and potential changes to groundwater elevations. 2 

The test fallowing program cannot be used as a basis for measuring the effect 3 
that changes in river flow may have on groundwater levels.  River levels were 4 
not measured during the test program. The hydrologic modeling conducted for 5 
the LCR MSCP was based on potential reductions in river elevations resulting 6 
from changes in points of diversions and not based on a reduction in surface 7 
irrigation as demonstrated in the Palo Verde Test program.  Therefore, the 8 
findings from the Palo Verde Test Program are not relevant to the hydrologic 9 
modeling and impact assessment conduced for the LCR MSCP and should not be 10 
considered a source of data to corroborate or refute the analysis presented in the 11 
LCR MSCP documents. 12 

CDFG-52 The commenter does not cite any scientific literature to support its contention 13 
that mesquite communities will be affected by flow-related covered activities.  14 
The HCP conclusion that “change in groundwater elevation is not expected to 15 
result in the loss of honey mesquite bosques” is supported by the best scientific 16 
data available.  HCP section 4.5.25 does acknowledge that implementation of 17 
future flow-related covered activities could result in the loss of up to 172 acres of 18 
MacNeill’s sootywing skipper habitat that is provided by adjoining patches of 19 
honey mesquite and atriplex land cover types.  The potential loss of this habitat, 20 
however, would not result from the loss of honey mesquite and Atriplex plants, 21 
but rather from the potential loss of surface soil moisture conditions required by 22 
this species as a result of lowered groundwater elevations.  23 

Honey mesquite is a facultative phreatophyte with a long taproot that is able to 24 
reach deep groundwater (Ohmart et al. 1988).  Riparian mesquite have high 25 
productivity which results from several physiological and morphological 26 
adaptations which allow them to “decouple” from the normal limitations on 27 
water and nutrient resources in desert systems (Nilsen et al. 1984).  Foremost, a 28 
deep root system allows mesquite to tap water sources unavailable to shallower 29 
rooted plants, while association with nitrogen-fixing symbionts releases 30 
mesquite from nitrogen limitation” (Stromberg 1993).  Furthermore, the 31 
maximum projected drop in groundwater is 0.8 feet in Reach 3, 1.6 feet in Reach 32 
4, and 1.2 feet in Reach 5.  These reductions in groundwater elevation are 33 
expected to be within the species’ ability to obtain subsurface water. 34 

Similarly, the available scientific data do not support the assertion that flow-35 
related covered activities will affect recruitment or survivorship of mesquite.  36 
Mesquite germination is stimulated by high summer temperatures combined 37 
with late summer rains or floods (Stromberg 1993).  The flow-related covered 38 
activities will not affect the factors affecting mesquite recruitment or 39 
survivorship. 40 

This assessment presented in the LCR MSCP documents is consistent with 41 
similar assessments conducted by Reclamation for projects that could result in 42 
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reducing groundwater levels along the LCR for honey mesquite, as well as 1 
screwbean mesquite and saltcedar (USBR 1996 and 2000).  As described in HCP 2 
section 4.2.3, implementation of future flow-related activities is not predicted to 3 
measurably change, from existing conditions, the frequency of overbank flow 4 
events that could inundate mesquite vegetation. 5 

CDFG-53 See Response to Comment CDFG-50.  6 

CDFG-54 Although there is the potential for an increase in conditions that would cause 7 
stranding and dessication, we disagree that stranding and dessication would 8 
have more than a minimal affect on the abundance and distribution of razorback 9 
sucker and bonytail in the LCR.   10 

Stranding and desiccation discussed for bonytail and razorback sucker is related 11 
to the daily fluctuations in river flow attributable to operations for generating 12 
electricity.  Under the ongoing covered activities for hydropower generation, 13 
river flows over a 24-hour period vary substantially, reaching flows greater than 14 
20,000 cfs and less than 5,000 cfs depending on the month and demand for 15 
electricity.  The potential for stranding or desiccation to occur under the existing 16 
conditions is governed by two primary factors.  The first factor is the site-specific 17 
channel morphology, including the presence of gravel and cobble bars, side 18 
channels, or shallow backwaters within the river reach affected by the fluctuating 19 
flows; the closer to the dam these physical channel features are located, the 20 
greater the amount of water level fluctuation will be, since fluctuations attenuate 21 
downstream (Appendix J) and water levels stabilize.  22 

The second factor is the current distribution and abundance of bonytail and 23 
razorback sucker in the LCR MSCP planning area.  The number of individual fish 24 
in the areas of greatest fluctuations is low, and most of the bonytail and 25 
razorback sucker present in the LCR do not inhabit areas subject to significant 26 
fluctuations.  Implementation of the future flow-related covered activities will 27 
alter the existing conditions.     28 

The potential for increased stranding and desiccation will depend on the amount 29 
of change in water levels and the channel morphology.  Further, with the 30 
implementation of the Conservation Plan, the number of individual fish 31 
potentially present in the area of significant fluctuation would increase.  The 32 
amount of this increase cannot be quantified.  However, if LCR MSCP 33 
monitoring reveals areas where significant amounts of stranding or desiccation 34 
occur, through the adaptive management process, measures to reduce the take 35 
could be implemented, if warranted.  Such measures could include deepening a 36 
backwater or creating a gravel bar in deeper water.   37 

HCP sections 4.5.4.1 and 4.5.6.1 have been revised to clarify the assessment of 38 
risk for existing and future stranding and desiccation and potential take of 39 
bonytail and razorback sucker, respectively. 40 
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CDFG-55a Surveys for flannelmouth suckers in the reach from Davis Dam to Lake Havasu 1 
from 2000-2002 found that 93 percent of flannelmouth suckers captured were in 2 
the 20-mile reach from Davis Dam to Fort Mojave Ruins.  This reach is primarily 3 
a main channel habitat, with two large backwaters present.  Adults in spawning 4 
condition were captured as far down river as the northern boundary of the Fort 5 
Mojave Indian Reservation.  Preliminary data from 2003 indicated that juvenile 6 
flannelmouth suckers were more common in the river area near Topock than had 7 
been assumed, and may have a greater preference for backwaters than the adults 8 
(Mueller 2003).  Additional information on flannelmouth sucker distribution and 9 
habitat use would be acquired before decisions on backwater placement would 10 
be made.  There is no intent to locate the 85 acres of habitat for the flannelmouth 11 
sucker in portions of the reach not inhabited by the species (e.g., in the 12 
southernmost section of Reach 3). 13 

CDFG-55b The impact assessment for bonytail and razorback sucker was conducted on a 14 
reach by reach basis, but the HCP summarizes impacts on covered species 15 
among all river reaches.  Implementation of the future flow-related covered 16 
activities could affect up to 85 acres of bonytail and razorback sucker habitat in 17 
Reach 3, 232 acres in Reach 4, and 149 acres in Reach 5.  18 

The placement of the remaining 275 acres of backwaters would be based on 19 
conservation area site selection criteria and integrated with existing isolated 20 
backwater projects undertaken by Reclamation.  Because desirable conditions for 21 
successful backwaters are not fully known, to commit to a strict proportional 22 
placement may preclude opportunities that would provide greater benefits to the 23 
species. 24 

CDFG-56 As described in HCP section 5.9, the conservation measures provided in the 25 
Conservation Plan for the bonytail and razorback sucker minimize and fully 26 
mitigate impacts to the maximum extent practicable.  The LCR MSCP approach 27 
to mitigating impacts on and contributing to the recovery of the bonytail and 28 
razorback sucker is to implement conservation measures that would be the most 29 
effective for recovering the species.  The best available information indicates that 30 
the current abundance of nonnative fish predators/competitors in the LCR is the 31 
primary factor affecting the abundance of bonytail and razorback sucker.  In 32 
addition, the information indicates that these species are not habitat limited in 33 
the LCR; therefore, creating more habitat would not result in increasing their 34 
abundance. 35 

Augmentation of fish is deemed to be the highest priority action that can be 36 
implemented at this time to ensure the continued survival of these species and to 37 
provide a sufficient number of fish in the LCR to allow for monitoring and 38 
research that is necessary to determine behavior and movement patterns, habitat 39 
use, and other information.  This collection of data will help identify future more 40 
effective conservation actions and adjust the LCR MSCP conservation measures, 41 
as indicated by monitoring and research results, through the LCR MSCP 42 
adaptive management process. 43 
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As described in HCP sections 5.7.4.2 and 5.7.6.2, the numbers of bonytail and 1 
razorback sucker that could be stocked were developed to provide a realistic 2 
basis for developing cost estimates for implementing bonytail and razorback 3 
sucker conservation measures over the term of the LCR MSCP.  As described in 4 
HCP section 5.12.2.2, the conservation measures to stock bonytail and razorback 5 
sucker are also designed as adaptive management experiments.  A sufficient 6 
number of fish would be tagged and stocked early in LCR MSCP implementation 7 
to provide a statistically valid basis for conducting bonytail and razorback sucker 8 
monitoring and research studies.  Monitoring and research would be 9 
implemented to collect the information necessary to eliminate existing 10 
uncertainties regarding the ecology and management needs for these species in 11 
the LCR including, as described in HCP section 5.12.2.2, determining the key 12 
environmental correlates affecting survival, growth, movement, and 13 
reproduction of the bonytail and razorback sucker (e.g., key habitat [e.g., depth, 14 
velocity, channel form, cover, substrate], continuity, water temperature, food, 15 
predation).  The number of bonytail and razorback suckers that would be 16 
stocked over the term of the LCR MSCP may change if results of monitoring and 17 
research indicate that the funds provided for rearing and stocking these species 18 
would make a greater contribution towards their recovery if they were redirected 19 
towards implementing other types of management actions (see HCP section 20 
5.12.2.2).  If results of monitoring and research indicate, however, that continued 21 
stocking of bonytail and razorback sucker is the most effective management 22 
action for contributing towards the recovery of these species, the full level of 23 
stocking described in HCP sections 5.7.4.2 and 5.7.6.2 would be undertaken.   24 

Because changes that could be made to the level of stocking is predicated on the 25 
results of monitoring and research to be conducted in the future, specific 26 
alternate management actions that would be implemented and the timing of 27 
their implementation cannot be identified at this time.  The process for 28 
developing and approving proposed changes to LCR MSCP conservation 29 
measures through the LCR MSCP adaptive management process is described in 30 
HCP section 5.12.1.  The process specifically requires that any proposed changes 31 
in the conservation measures described in the LCR MSCP HCP would be 32 
reviewed and approved by the Service prior to adoption and implementation.   33 

Additionally, the created habitat would be designed and managed specifically to 34 
provide native covered species habitat requirements and would be maintained 35 
free (to the extent practicable) of nonnative fish predators/competitors, thus 36 
providing habitat of substantially higher value than the affected habitat. 37 

CDFG-57 See Responses to Comments CDFG-19 and CDFG-56. 38 

State of California, Governor’s Office of Planning and Research, August 19, 2004 39 

No comments requiring a response were submitted. 40 
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State of Nevada, Department of Administration, State Clearinghouse (NSC), August 10, 2004 1 

NSC-1  Comment noted. 2 

Nevada Department of Wildlife (NDOW), June 21, 2004 3 

NDOW-1 Thank you for your support of the LCR MSCP. 4 
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QuadState County Government Coalition (Quad), August 17, 2004 1 

Quad-1 The specific comments provided by Imperial County (IC) are addressed under 2 
Responses to Comments IC-1 to IC-9. 3 

Quad-2 The membership of the oversight body would have the authority to select an 4 
appropriate name. 5 

Quad-3 The participant groups were developed on the basis of participation in the 6 
development of the LCR MSCP.  Interested local government agencies have the 7 
opportunity to become members of the Steering Committee as part of the “other 8 
interested parties” participant group described in Chapter 6 of the HCP. 9 

Quad-4 The implementation costs described in HCP Chapter 7 were based on 2003 dollar 10 
values.  As stated in HCP section 7.1, implementation costs and funding would 11 
be adjusted annually for inflation.  Consequently, costs would be based on the 12 
value of the dollar in the first year of HCP implementation and annually 13 
adjusted for inflation over the term of the LCR MSCP. 14 

Quad-5 The $25 million is a portion of the non-Federal cost-share among the Applicants.  15 
As described in footnote “b” to HCP Table 7-1, the $25 million would be placed 16 
in an interest-bearing account during the first 10 years of implementation.  17 
Interest drawn from the account, however, would be used to maintain existing 18 
habitat over the full 50-year term of the LCR MSCP.  Table 7-1 only indicates the 19 
actual funding contribution and does not predict the amount of funding that 20 
would be generated through interest on the contribution because interest rates 21 
are expected to fluctuate over the term of the LCR MSCP. 22 

Quad-6 The $25 million is a portion of the non-Federal cost-share among the Applicants.  23 
The funding source to maintain existing habitat for maintenance of existing 24 
habitat under the LCR MSCP is described in the Draft Final FMA (Exhibit A in 25 
the Final HCP, referred to as the Joint Participation Agreement [JPA] in the 26 
public draft documents). 27 

Quad-7 LCR MSCP permit holders would be required by the Service to fund and 28 
implement all elements of the LCR MSCP Conservation Plan as stipulated in the 29 
Draft Final IA (included in Exhibit B of the HCP), including the commitments to 30 
conduct monitoring and research.  The LCR MSCP has committed 26 percent of 31 
the $626 million program costs specifically to implementation of monitoring, 32 
research, and adaptive management to provide the information necessary to 33 
ensure successful achievement of goals.  This level of funding for monitoring and 34 
research is comparable with, and in many cases larger, than is provided for in 35 
other regional conservation plans.  Based on this commitment, the LCR MSCP 36 
believes that the proposed funding levels for monitoring, research, and adaptive 37 
management (HCP Table 7-1) are appropriate.  In addition, as described in HCP 38 
section 5.11, a primary function of the LCR MSCP Program Manager would be 39 
coordination with other monitoring and research programs to reduce the 40 
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likelihood for duplicating monitoring and research efforts and ensure that 1 
monitoring and research programs are implemented as efficaciously as possible. 2 

Quad-8 See Response to Comment CO-1. 3 

Quad-9 Stocking bonytail and razorback sucker as described in HCP sections 5.7.4.2 and 4 
5.7.6.2, respectively, is not expected to impact non-native fishes inhabiting the 5 
LCR because they are not effective competitors with nonnative fishes.  Section 6 
3.15.2 of the Final EIS/EIR addresses impacts to sport-fishing from population 7 
enhancement measures to control piscivorous fish in established backwaters and 8 
concludes that the impact would be localized, have a minor effect on overall fish 9 
populations, and would occur in conservation areas that would not be accessible 10 
to the public.  This impact was found to be less than significant. 11 

Quad-10 The EIS/EIR did not identify a beneficial impact to recreation from the proposed 12 
action because the Conservation Plan is not specifically being developed to 13 
promote recreational uses and because the habitat would not be accessible to the 14 
public.  The beneficial impact to aesthetics is identified in EIS/EIR section 3.1.2. 15 

Quad-11 As described in HCP Chapter 6, one of the primary responsibilities of the LCR 16 
MSCP Steering Committee would be to review and approve annual work plans 17 
prepared by the LCR MSCP Program Manager, which would include proposals 18 
for land and water acquisitions necessary to implement LCR MSCP conservation 19 
measures.  LCR MSCP Steering Committee meetings would be public, affording 20 
an opportunity for public review and comment during the decision making 21 
process for such acquisitions.   22 

Quad-12 The EIS/EIR, section 3.16.2, identifies impacts of the Conservation Plan 23 
associated with the loss of agriculture-related revenue (Impact SOC-2), loss of 24 
local property tax revenues (Impact SOC-3), and loss of local sales tax (Impact 25 
SOC-4).  The analysis is at a programmatic level since specific sites have not been 26 
selected, but notes differences that would occur if land were privately owned, or 27 
owned by Indian tribes or government agencies.  Additional site-specific 28 
compliance, including economic and social impact analysis, would be conducted 29 
as appropriate when individual projects are identified. 30 

Quad-13 The impact to employment and the value of agricultural sales was quantified by 31 
county in Table 3.16-4 for varying site sizes.  It would be speculative to attempt 32 
to quantify the impacts to local governments because specific sites have not been 33 
selected and because this would vary according to land ownership.  Also, see 34 
Response to Comment QuadState-12. 35 

Quad-14 We agree with your comment. There are not likely to be any significant 36 
Payments in Lieu of Taxes (PILT) payments and that reference in the EIS/EIR 37 
has been removed. 38 

Quad-15 We agree that regular review of the status of covered species is an important 39 
component for successful implementation of the Conservation Plan over the term 40 
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of the LCR MSCP.  As described in HCP section 5.11, the LCR MSCP would 1 
annually submit a report to the LCR MSCP Steering Committee and the Service 2 
describing LCR MSCP monitoring and research program activities and results, 3 
including an assessment of LCR MSCP progress towards achieving the LCR 4 
MSCP Conservation Plan (HCP Chapter 5) goals and objectives.  As appropriate, 5 
assessments of progress towards achieving the goals and objectives could 6 
include an assessment of the regional or range-wide status of covered species as 7 
their status may relate to developing annual project implementation priorities.  8 
The LCR MSCP adaptive management process (HCP section 5.12) provides a 9 
process for future adjustments in the LCR MSCP Conservation Plan as warranted 10 
based on monitoring and research results, including relevant new information 11 
developed by others, and as consistent with the Service’s Five-Point Policy for 12 
HCPs (65 FR 106, June 1, 2000) and applicable ESA regulations. 13 

Imperial County Planning/Building Department (IC), July 13, 2004 14 

IC-1 The correct citation for the information regarding Imperial County has been 15 
added to section 3.11, Land Use, and the list of references.  The potential need to 16 
change zoning is noted.  As indicated in section 2.1.1.4 of the Final EIS/EIR, site 17 
selection criteria include consideration of zoning and general plan designations, 18 
and as noted in section 3.11.2.1, the zoning of each potential conservation site 19 
would be reviewed to minimize any potential conflicts with policies of local 20 
jurisdictions adopted for the purpose of avoiding or mitigating an environmental 21 
effect. 22 

IC-2 The future covered activities will be subject to project-specific analysis prior to 23 
their implementation, and consistency with existing plans and policies will be 24 
evaluated at that time. 25 

IC-3 The Salton Sea Restoration Project is not closely related to the proposed action 26 
and therefore is not included in the cumulative impact analysis (Chapter 4 of the 27 
EIS/EIR).   28 

IC-4 As discussed in section 3.9.2 of the Final EIS/EIR, implementation of the 29 
Conservation Plan would not lower the water surface elevation of the LCR. 30 

IC-5  See Response to Comment EPA-8. 31 

IC-6  See Response to Comment EPA-8. 32 

IC-7  See Response to Comment IC-1. 33 

IC-8  See Response to Comment IC-5. 34 

IC-9 Chapter 9 of the Final EIS/EIR has been amended to reflect that Imperial County 35 
planners were contacted during the preparation of the EIS/EIR.  Imperial County 36 
planners also were contacted to identify projects to be included in the list of 37 
projects considered in the cumulative impact analysis.  Additionally, a QuadState 38 



Comment Responses – Local Agencies 

Section V  LCR MSCP Comments and Responses – December 2004  
Page 44 

representative has been a participating member of the LCR MSCP Steering 1 
Committee. 2 

City of Henderson (Hend), August 17, 2004 3 

Hend-1 Comment noted. 4 

City of Yuma, Riverfront Development Team (Yuma), August 17, 2004 5 

Yuma-1 The commenter may be correct that the 1,305 acres of planned habitat may be 6 
available to achieve LCR MSCP habitat creation objectives if the Yuma East 7 
Wetlands Project is included as an LCR MSCP conservation area.  Once a 8 
conservation area is identified, the amount of created habitat that can be credited 9 
towards achieving LCR MSCP habitat creation objectives would be determined 10 
based on the extent of land cover types that are initially established and that 11 
ultimately would develop and be sustained as functional covered species habitat. 12 

Yuma-2 The requested text change has not been made because while some features listed 13 
on the National Register of Historic Places may in fact be visually sensitive, 14 
meeting the criteria for such a listing does not automatically qualify a feature as 15 
being visually sensitive. 16 

Yuma-3 Section 3.1.1.4 of the Final EIS/EIR has been modified as recommended.  Also 17 
see Response to Comment Yuma-2. 18 

Yuma-4 Comment noted. 19 
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Fort Mojave Indian Tribe (Ft. M), August 13, 2004 1 

Ft. M-1  Comment noted. 2 

Ft. M-2 The EIS/EIR uses county-level data since this is the scale for which it is available 3 
on a consistent basis from the U.S. Census.  A consistent data set was used to 4 
facilitate parallel analysis for the three counties that were analyzed.  The 5 
acquisition of lands for conservation areas would be on a voluntary basis based 6 
on fair market value.  When site-specific activities are identified, additional 7 
environmental compliance would be performed, as appropriate, analyzing 8 
impacts associated with use of those specific sites. 9 

Ft. M-3  See Response to Comment Ft. M-2. 10 

FT. M-4 See Response to Comment Ft. M-2. 11 

Ft. M-5 Comment noted.  As previously stated, conservation areas would be obtained on 12 
a voluntary basis based an appraisal of fair market value and would be subject to 13 
other negotiations between the parties. 14 

Morisset, Schlosser, Jozwiak & McGaw (MSJM), August 18, 2004 15 

MSJM-1 Comment noted.  We acknowledge the U.S. Supreme Court’s opinion, decided 16 
June 19, 2000, in Arizona v. California, concerning the determination of the final 17 
boundaries of the Fort Yuma Indian Reservation.  We understand the Court 18 
remanded the case to a Special Master for a determination of the Quechan Indian 19 
Tribe’s claims to additional boundary lands and associated additional water 20 
rights. 21 

MSJM-2 The Department of the Interior acknowledges the senior priority of the Federal 22 
reserved right for the Fort Yuma Indian Reservation.  The Final EIS/EIR and BA 23 
have been modified to state that the Tribes’ decreed Colorado River water rights 24 
are Indian Trust Assets, and the United States, as trustee for those Tribal water 25 
rights, is committed to protect those rights.  The Final EIS/EIR and BA now 26 
expressly state that the LCR MSCP will not modify these decreed water rights in 27 
any manner. 28 

MSJM-3 The analysis in the documents includes the Tribe's present and future exercise of 29 
its senior water rights. 30 

MSJM-4 The LCR MSCP analyses the effects of implementing all present and future 31 
covered activities. 32 

MSJM-5 The Draft HCP notes on page 3-8 that irrigation return flows in Reach 6 33 
“potentially” introduce contaminants to the river, such as salts, pesticides, and 34 
selenium.  All Colorado River water users, including the Tribe, are responsible 35 
for complying with the requirements of all applicable laws, including the Federal 36 
Water Pollution Control Act.  The United States does not warrant the quality of 37 
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Colorado River water and is under no obligation to construct or furnish water 1 
treatment facilities to maintain or better the quality of Colorado River water 2 
except as specifically authorized by Congress. 3 

MSJM-6 Conservation measures would be sited on tribal land only on a voluntary basis 4 
and would not interfere with the tribe’s water rights or lands.  Any impacts to 5 
cultural resources would be mitigated as indicated in section 3.5 of the Final 6 
EIS/EIR.    7 

MSJM-7 The LCR MSCP would acquire water for restoration projects only through 8 
voluntary agreements with existing water rights holders.  The DOI 9 
acknowledges the senior priority of the Federal reserved right for the Fort Yuma 10 
Indian Reservation.  The Final EIS/EIR and BA have been modified to state that 11 
the Tribes’ decreed Colorado River water rights are Indian Trust Assets, and the 12 
United States, as trustee for those Tribal water rights, is committed to protect 13 
those rights.  The Final EIS/EIR and BA now expressly state that the LCR MSCP 14 
will not modify these decreed water rights in any manner.  It is the Tribe’s 15 
decision as to whether it participates in any potential conservation and 16 
restoration projects implemented within the Reservation boundaries under the 17 
LCR MSCP. 18 

MSJM-8 In 2000, a Reclamation cultural resources contractor provided baseline data for 19 
the Class I overview.  The information provided is being incorporated into a 20 
Class I document by Reclamation.   21 

Prior to construction, the Reclamation would delineate and evaluate proposed 22 
project areas for cultural resources.  Where appropriate, Reclamation would 23 
initiate cultural resource surveys based on project location, previous work, and 24 
site potential; this could include a Class II sample survey or a Class III 100 25 
percent survey.  In the absence of specific sites, it is not possible to identify 26 
specific impacts to any particular geographic or political area. 27 

MSJM-9 The LCR MSCP participants would be required to comply with all relevant 28 
environmental and historic preservation laws and regulations at the time specific 29 
projects are planned and implemented.  Once a project area has been identified 30 
and the specifics of the project are known and the potential impacts ascertained, 31 
the cultural resource compliance process would start.  This could include a site 32 
records check and pedestrian survey for unknown or unevaluated cultural 33 
resources.  If significant cultural resources were identified, these would be 34 
properly reported and consultation undertaken with appropriate agencies 35 
and/or groups (e.g., State Historic Preservation Office, Tribal Historic 36 
Preservation Office, tribes, historic preservation groups).  If significant sites 37 
cannot be avoided through project design, then there may be a need for 38 
additional archaeological work (i.e., site testing, excavation); these would follow 39 
all consultation and legal protocols. 40 

MSJM-10 Conservation measures would be sited on the Fort Yuma Reservation only on a 41 
voluntary basis.  The potential loss of jobs would be a factor that would be 42 
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considered by the tribe prior to the decision to establish habitat as part of the 1 
LCR MSCP Conservation Plan. 2 

MSJM-11 The LCR MSCP would acquire water for restoration purposes only through 3 
voluntary agreements with existing water rights holders.  For an expanded 4 
discussion on water acquisition, see Response to Comments EPA-8 and MSJM-7.  5 
The potential effects to groundwater as well as water quality from 6 
implementation of the LCR MSCP are presented in section 3.9 of the Final 7 
EIS/EIR.  The EIS/EIR determined that the effects to water quality were not 8 
significant. 9 

MSJM-12 See Response to Comments MSJM-6 and MSJM-7. 10 

This is discussed in the Draft EIS/EIR page 3.10-4, paragraph 5, lines 32-37; and 11 
page 3.10-5, lines 1-2: “No activity associated with implementation of the 12 
Conservation Plan would be initiated on tribal land without the full cooperation 13 
and express permission of the tribe on whose land that activity might occur.  14 
LCR MSCP participants and the affected tribe would work cooperatively to 15 
identify and resolve potential impacts to Indian Trust Assets (ITAs).  16 
Appropriate mitigation and /or compensation measures would be identified, 17 
negotiated, and memorialized in agreement form, thus resulting in no effect or 18 
no adverse effect to the identified ITA(s).  If LCR MSCP participants and the tribe 19 
were unable to reach agreement on how best to resolve effects, the LCR MSCP 20 
activity would not be implemented on the reservation and there would be no 21 
effect to ITAs.” 22 

MSJM-13 The Laguna Reservoir Restoration and Enhancement Project is described in the 23 
BA, Chapter 2, section 2.2.4.2.  The project is informally known by various 24 
names, which leads to confusion.  Thus, this project will be covered by the LCR 25 
MSCP consultation, and is not a related project to be included in the cumulative 26 
impact analysis. 27 

MSJM-14 See Response to Comments MSJM-6, and MSJM-12. 28 
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National Wildlife Federation (NWF), August 18, 2004 1 

NWF-1 National Wildlife Federation’s (NWF’s) support of and participation in the LCR 2 
MSCP is appreciated.  Detailed responses to issues identified in this comment are 3 
addressed below. 4 

NWF-2 Reclamation’s position is supported by the ESA, its implementing regulations, 5 
and applicable case law, including Sierra Club v. Babbitt cited by this comment.  A 6 
nondiscretionary action, with respect to a Federal agency, is one that has been 7 
imposed by Congress through applicable Federal laws, or by courts of competent 8 
jurisdiction, through applicable orders and injunctions.  Reclamation’s position 9 
also extends to a determination that nondiscretionary Federal agency actions 10 
pursuant to applicable Federal laws or applicable court orders do not create 11 
section 9 liability as suggested by the comment.  The DOI notes that the 12 
applicable ESA implementing regulations published at 50 C.F.R. Section 402.03 13 
expressly limit the scope of the consultation duty to actions in which there is 14 
discretionary involvement or control and do not require consultation pursuant to 15 
section 7 for nondiscretionary actions.   16 

The referenced statement is intended to clarify that the approach and coverage in 17 
the LCR MSCP for the covered activities should not be used as precedent in any 18 
subsequent consultation.  Any Federal agency must undertake consultations 19 
beyond the scope of 50 C.F.R. section 402.03.  This position is supported by 20 
relevant case law. See e.g., Sierra Club v. Babbitt, 65 F.3d 1502, 1505 (9th Cir.1995); 21 
Defenders of Wildlife v. Norton, 257 F.Supp.2d 53 (D.D.C. 2003). 22 

NWF-3 The descriptions of AGFD’s and NDOW’s covered activities in HCP Chapter 2 23 
are correct, and the Draft EIS/EIR has been revised to indicate that fish stocking 24 
is not an NDOW covered activity.  Because fish stocking is an AGFD covered 25 
activity, however, (HCP section 2.2), this activity could affect bonytail and 26 
razorback sucker as described in HCP Chapter 4 and BA Chapter 5.  Stocking of 27 
nonnative fish in the LCR MSCP planning area is currently implemented or 28 
proposed only by the Service, NDOW, and AGFD.  Because fish stocking 29 
undertaken by the Service and NDOW is covered under existing section 7 30 
consultations and fish stocking that would be undertaken by AGFD is an LCR 31 
MSCP covered activity, references to fish stocking as a cumulative effect have 32 
been removed from the LCR MSCP documents. 33 

NWF-4 The text concerning critical habitat and determination of effects on critical habitat 34 
in Chapter 5 of the BA has been expanded to fully explain the analysis 35 
previously completed. 36 

NWF-5 As described in BA section 5.2, the LCR MSCP Conservation Plan appropriately 37 
distinguishes between past actions and associated conservation measures from 38 
future covered activities.  A portion of the 1.574 maf change in point of diversion 39 
was covered for four currently listed species in the January 2001 BO.  As part of 40 
the covered activities, under both the LCR MSCP BA and the HCP, the entire 41 
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1.574 maf change in point of diversion is included in the impact analysis for all 1 
covered species.  Accordingly, it is appropriate to include the mitigation acreage 2 
associated with those impacts as part of the LCR MSCP conservation measures. 3 

NWF-6 Reclamation’s annual management actions on the Colorado River rely on 4 
modeling approaches that utilize recorded hydrological data compiled over the 5 
past century.  Reclamation believes that utilization of this actual hydrologic data 6 
provides the best basis for ongoing Colorado River management activities.  7 
Accordingly, Reclamation has utilized this approach as a foundation for the 8 
modeling assumptions in the LCR MSCP.  For Reclamation to use a different 9 
modeling approach in the LCR MSCP would conflict with all of the other 10 
Colorado River management actions that Reclamation has taken and is currently 11 
taking.  It is important to note that by periodically including additional 12 
hydrologic data, Reclamation will account for changes related to runoff patterns 13 
and/or human demand.  While this particular comment focuses on potential 14 
effects of climate change on inflows into the Colorado River, this is just one of 15 
many variables that may affect runoff and demand within the Colorado River 16 
Basin.  Attempting to predict global changes in climate, shifts in demographic 17 
patterns, and other factors affecting Colorado River hydrology are far more 18 
speculative than Reclamation’s reliance on actual annual hydrologic data.  19 

Operation of the Yuma Desalting Plant is not a covered activity for the LCR 20 
MSCP.  For the purposes of a complete analysis that represents the greatest level 21 
of impacts based on likely future changes in flow resulting from future covered 22 
activities, as explained in the Draft BA at 5-4, a depletion of 120,000 af per year 23 
(afy) from 2003-2020 was assumed in the model to represent the water currently 24 
bypassed to the Cienega de Santa Clara.  The model assumes that this depletion 25 
will be reduced to 52,000 afy beginning in 2023.  As noted in Appendix J, this 26 
assumption is intended only to provide a thorough and comprehensive 27 
accounting of Lower Basin water supply and does not assume that operation of 28 
the plant will occur.  Please see Appendix J for a full discussion of the Yuma 29 
Desalting Plant in the model. 30 

NWF-7 See Response to Comment CDFG-56.  Conservation measures for the bonytail 31 
and razorback sucker (HCP sections 5.7.4.2 and 5.7.6.2) have been revised.  The 32 
purpose for adaptively managing the implementation of the fish augmentation 33 
conservation measures is to ensure that the most effective possible management 34 
actions for these species are implemented over the term of the LCR MSCP. 35 

NWF-8 The LCR MSCP EIS/EIR does address impacts to burrowing owls as described in 36 
section 3.4.  Part of the EIS/EIR impact analysis included an assessment of 37 
potential impacts on non-covered sensitive species, which includes the 38 
burrowing owl, resulting from implementation of the Conservation Plan.   39 

Implementation of the Conservation Plan could affect burrowing owls by: 40 

• Removing foraging habitat provided by farmed fields as a result of 41 
conversion to native habitats; 42 
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• Removing nesting habitat provided by berms, earthen embankments, and 1 
other such features that are associated with agricultural-related 2 
infrastructure that could support burrowing owl nesting burrows as a 3 
result of conversion to native habitats; and  4 

• Disturbing nesting burrows as a result of maintaining roads, ditches, and 5 
other infrastructure in LCR MSCP conservation areas that could support 6 
nesting burrows.  7 

The primary factors affecting the decline of burrowing owls include (1) habitat 8 
loss associated with conversion of lands to urban and agricultural uses and (2) 9 
rodent control programs (Remsen 1978). 10 

The analysis presented in the EIS/EIR provides an assessment of the potential 11 
impacts of converting agricultural land to LCR MSCP created habitat types on 12 
sensitive wildlife species, including the burrowing owl.  The Draft EIS/EIR (page 13 
3.4-32) states “Conversion of agricultural lands to cottonwood willow and honey 14 
mesquite could affect 31 species of non-covered sensitive bird species, including 15 
burrowing owl…, that use agricultural lands and irrigation ditches.”  The Draft 16 
EIS/EIR concludes that “conversion activities would have a less than significant 17 
impact on these species.”  This impact is considered to be less than significant 18 
because less than 2 percent of agricultural lands in the LCR MSCP planning area 19 
would be converted (Draft EIS/EIR page 3.4-32) if all of the created habitat were 20 
established on agricultural lands.  The amount of agricultural lands actually 21 
affected, however, is likely to be less because it is reasonably certain that some of 22 
the habitat would be created on non-agricultural lands.  This finding is based on 23 
application of the significance criterion that the proposed action would have a 24 
significant impact if it would “have a substantial direct or indirect effect on 25 
sensitive wildlife species identified for special status under local, state, tribal, or 26 
Federal laws, regulations, or policies” (Draft EIS/EIR page 3.4-29).  Based on the 27 
potential level of effect and in accordance with CEQA (California Public 28 
Resources Code, section 21101[c]), the proposed action is not expected to cause 29 
burrowing owl populations to drop below self-perpetuating levels. 30 

The creation of 8,132 acres of covered species habitat proposed under the LCR 31 
MSCP would occur within the participating states of Arizona, Nevada, and 32 
California.  It should be noted, however, that implementation of the LCR MSCP 33 
would not affect burrowing owls in the Imperial Valley.  Furthermore, if all of 34 
the LCR MSCP created habitat were established on agricultural lands in 35 
California within Reach 4, which includes the Palo Verde Valley, implementation 36 
of the LCR MSCP could result, under this worst-case scenario, in the removal of 37 
up to approximately 9 percent of the agricultural lands within California in this 38 
reach.  As previously noted, however, it is expected that substantially fewer acres 39 
of agricultural land in the Palo Verde Valley could be affected because not all 40 
habitat would be created on agricultural lands and not all habitat would be 41 
created in California. 42 
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Therefore, implementation of the LCR MSCP Conservation Plan measures would 1 
not be considered a significant impact to burrowing owls in California, and no 2 
re-analysis of impacts to burrowing owls is required.  The EIS/EIR section 3.4.2, 3 
however, has been revised to expand the discussion of potential impacts on 4 
burrowing owl foraging and nesting habitat that could result from 5 
implementation of the LCR MSCP Conservation Plan.  As described in Response 6 
to Comment CDFG-34, the Final EIS/EIR includes implementation measures that 7 
would avoid and minimize potential effects of implementing the LCR MSCP on 8 
sensitive species that use agricultural lands, including the burrowing owl.  The 9 
LCR MSCP participants note that the comment statement that “The state 10 
burrowing owl population is on the decline” is contrary to the findings of the 11 
California Fish and Game Commission (Commission).  The Commission, in its 12 
“Notice of Finding Relating to the Petition to List The Western Burrowing Owl 13 
As Endangered Or Threatened” (Findings), cited its reliance on the CDFG’s 14 
status report as well as information provided by other parties (Commission 15 
2004).  Page 6 of the Findings states “In short, the Commission agrees with CDFG 16 
that available information does not clearly establish a net decline in western 17 
burrowing owl abundance in the State.”  The Findings also cite the U.S. Fish and 18 
Wildlife Service Breeding Bird Survey for western burrowing owls in California 19 
for the 1966-2001 period, which concludes “the Breeding Bird Survey supports a 20 
conclusion that while available information shows declines and threatened local 21 
extirpations of western burrowing owls in the coastal areas described above, it is 22 
not clear that there has been an overall decline in the state’s western burrowing 23 
owl population over the past 20 or more years.” (Commission, 2004, p. 6).  The 24 
Findings however, do support the commenter assertions regarding the 25 
abundance of burrowing owls in Palo Verde and Imperial counties.   26 

It should be noted that the burrowing owl initially was considered for inclusion 27 
as an LCR MSCP covered species and assessments of the potential take of 28 
burrowing owls from covered activities and LCR MSCP implementation were 29 
included in the September 2003 draft documents.  The burrowing owl is not a 30 
Federally listed species, and the non-Federal applicants elected not to request 31 
pre-listing take authorization from the Service.  Therefore, the Draft BA and HCP 32 
circulated for public review appropriately did not include an assessment of 33 
potential take of burrowing owls. 34 

NWF-9 The administrative draft cited by NWF was a preliminary draft containing 35 
concepts for mitigation or other materials and was not part of the official draft 36 
LCR MSCP documents circulated for public review.    37 

The burrowing owl is not a Federally listed species, and the non-Federal 38 
applicants elected not to request pre-listing take authorization from the Service.  39 
Prior to siting and implementing site specific activities, all applicable laws would 40 
be complied with during implementation of the LCR MSCP. 41 

See also Responses to Comments CDFG-34 and NWF-8. 42 
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NWF-10 As indicated in HCP Table 5-6 and Figure 5-3, two of the LCR MSCP 1 
conservation areas initially identified are located in Reach 7.  The LCR MSCP 2 
would identify and acquire specific conservation areas for the purpose of 3 
creating covered species habitats following HCP approval.  Conservation areas 4 
would be sited and established on lands acquired on a voluntary basis from 5 
cooperating landowners based on application of the site selection criteria 6 
described in HCP section 5.5.1.  LCR MSCP habitats could be established on 7 
lands within Reach 7 that meet the site selection criteria as described in HCP 8 
Section 5.5.1.   9 

In addition, as noted by this and other commenters, (see comment and response 10 
USIBWC-2) the IBWC (U.S. and Mexican sections) is currently engaged in 11 
analysis and planning for actions that may affect the habitat quantity and quality 12 
in this reach in the future.  In light of these ongoing activities, the participating 13 
agencies do not believe that it would be appropriate to predetermine that Reach 14 
7 would be the primary or exclusive location for LCR MSCP riparian habitat 15 
protection.  It is more appropriate to consider all of the relevant site selection 16 
criteria as part of LCR MSCP implementation and adaptive management 17 
practices.  Accordingly, implementation of the LCR MSCP actions within Reach 7 18 
will be coordinated with USIBWC and other land management agencies, as 19 
appropriate, to take advantage of opportunities to create habitat in the 20 
Limitrophe.   21 

The commenter’s discussion of instream flows and floods fails to take into 22 
account the legal constraints of operating the LCR.  The Decree of the U.S. 23 
Supreme Court in Arizona v. California enjoins the United States from releasing 24 
water controlled by the United States other than in accordance with the 25 
following order of priority:  (i) for river regulation, improvement of navigation, 26 
and flood control; (ii) for irrigation and domestic uses, including the satisfaction 27 
of present perfected rights; and (iii) for power.  The Decree acknowledges the 28 
United States obligation to release water to Mexico in satisfaction of the 29 
international treaty between the United States and Mexico (1944 Water Treaty), 30 
signed February 3, 1944.  That treaty requires the annual delivery of 1.5 maf of 31 
Colorado River water to Mexico.  Minute No. 242 of the 1944 Water Treaty, dated 32 
August 30, 1973, addresses the delivery of approximately 140,000 af of this 1.5 33 
maf on the land boundary at San Luis and in Reach 7, downstream from Morelos 34 
Diversion Dam.  The U.S. Supreme Court’s order barring release of Colorado 35 
River water except in accordance with these authorized purposes effectively 36 
precludes instream flows south of Morelos Diversion Dam under normal 37 
operating conditions if all Colorado River water is scheduled and used 38 
efficiently.  Instream flows south of Morelos Diversion Dam occur only when 39 
(i) surplus flows cannot or are not diverted by Mexico, or (ii) inadvertent over-40 
deliveries to Mexico (that are not diverted by Mexico) occur because water users 41 
within the United States order water and then do not divert it after it is released.  42 
The strict guidelines that control the release of Colorado River water, combined 43 
with the finite supply of that water, require the United States to review estimated 44 
water requirements and consult with water users as appropriate to ensure that 45 
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all Colorado River water is used efficiently.  More efficient use will reduce the 1 
incidents of inadvertent over-deliveries. 2 

NWF-11 Final HCP section 3.3.2 and Final BA section 4.3.2 have been revised to clarify 3 
these points.  4 

NWF-12 The best available scientific evidence does not indicate that Reach 7 is more 5 
important for migrating passerines, including southwestern willow flycatchers, 6 
than the other reaches within the LCR MSCP planning area.  Nor is there 7 
evidence that migratory stopover habitat is a limiting factor for covered and 8 
other migratory species within the LCR MSCP planning area to the point where 9 
migratory bird survivorship is compromised.    10 

Each reach in the LCR MSCP planning area is described in a comparable level of 11 
detail regarding each reach’s relative value to covered species (e.g., species 12 
accounts in Appendix I), with an emphasis on the importance of a particular 13 
reach to a covered species. 14 

As described in HCP section 5.11, the LCR MSCP would implement a substantial 15 
monitoring and research program over the term of the program.  Results of 16 
monitoring and research would provide information that would reduce existing 17 
uncertainties regarding the management needs for each species, including 18 
migration habitat requirements.  The adaptive management process included in 19 
the LCR MSCP allows for adjustments to the conservation strategy for each 20 
covered species and could accommodate increased conservation actions in Reach 21 
7, should the data indicate that it would best achieve the goals and objectives of 22 
the Conservation Plan (see HCP section 5.12).   23 

NWF-13 The LCR MSCP species status reports (Appendix I) describe the general 24 
distribution and occurrence of covered species within the LCR MSCP planning 25 
area and not by specific river reaches, unless the relative importance of 26 
occurrences within a given river reach is well documented.  Given the mobility 27 
and seasonal movement patterns of birds, the LCR MSCP acknowledges that 28 
covered bird species may occur in any river reach, including Reach 7, 29 
particularly during migration.  For example, the western yellow-billed cuckoo, 30 
the Arizona Bell’s vireo, and the summer tanager are all expected to be present in 31 
Reach 7 (see HCP Table 3.9). 32 

NWF-14 The LCR MSCP would identify and acquire specific conservation areas for the 33 
purpose of creating covered species habitats following HCP approval.  34 
Conservation areas would be established on lands acquired on a voluntary basis 35 
from cooperating landowners and/or tribal governments based on application of 36 
the site selection criteria described in HCP section 5.5.1.  As indicated in HCP 37 
section 5.5.2, preference would be accorded to selecting conservation areas on 38 
Federal, state, and tribal lands to the extent the lands meet the conservation area 39 
site selection criteria and the need for created habitat to be protected in 40 
perpetuity.  Meeting this latter requirement on tribal land may present unique 41 
challenges. 42 
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NWF-15 As of the date of the publication of the Draft EIS/EIR, no draft implementing 1 
agreement was available that represented the positions of the Federal and non-2 
Federal entities participating in the LCR MSCP.  There is no legal (statutory or 3 
regulatory) requirement to publish the Implementing Agreement prior to 4 
issuance of a section 10(a)(1)(B) permit.  Aspects of the covered activities and the 5 
Conservation Plan relative to the section 10(a)(1)(B) permit requirements were 6 
made available for the comment period and were published in the Draft 7 
EIS/EIR, Draft BA, and Draft HCP.  Any approved HCP must meet the statutory 8 
and regulatory provisions regarding assurance of funding.   9 

A Draft Final IA is attached as Exhibit B to the Final HCP.  A Draft Final FMA is 10 
attached as Exhibit A to the Final HCP. 11 

The Department regrets any confusion caused by including the words 12 
“Implementing Agreement” in the title of the Federal Register notice. 13 

Defenders of Wildlife (DW), Environmental Defense, Grand Canyon Wildlands Council, 14 
Pacific Institute, Sierra Club, Yuma Audubon Society, August 18, 2004 15 

DW-1a The LCR MSCP participants believe that implementation of the conservation 16 
measures would achieve the Conservation Plan’s goal to avoid, minimize, and 17 
fully mitigate impacts on the covered species from the covered activities as well 18 
as contribute to the recovery of listed species.  As described in the Conservation 19 
Plan, the LCR MSCP provides comprehensive measures for the avoidance and 20 
mitigation of impacts, including replacing habitat of higher function and, for 21 
many covered species, more habitat (see HCP Table 5-11 and BA Table 2-56) than 22 
may be affected by implementing the covered activities.  23 

Also, see Responses to Comments CDFG-19 and CDFG-56. 24 

DW-1b The sufficiency of the measures provided in the Conservation Plan to avoid, 25 
minimize, and fully mitigate the impacts caused by the covered activities must 26 
be evaluated in light of the scope of those impacts.  As noted in the comment, the 27 
covered activities include the future changes in point of diversion of 1.574 maf of 28 
water on the lower Colorado River.  The impact analysis in Chapter 4 of the HCP 29 
and Chapter 5 of the BA explains and quantifies how the future changes in river 30 
flows will affect river surface levels and groundwater elevations, and the 31 
corresponding effects on the covered species.   32 

The analysis of the impacts includes evaluation of the changes in river flows, 33 
reservoir levels, and groundwater elevation that would occur when the future 34 
changes in point of diversion are implemented.  The results of this analysis are 35 
summarized in the HCP (section 4.2.2) and the BA (section 5.2.2).  A detailed 36 
description of the hydrology model used to calculate how the future changes in 37 
point of diversion would affect the river is included in Appendices J, K, L, and 38 
M.  Through this analysis, the impacts of future changes in point of diversion of 39 
1.574 maf of Colorado River water were fully considered in developing the 40 
Conservation Plan. 41 
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As described in Responses to Comments CDFG-8a and CDFG-44, a careful 1 
approach was used in analyzing the effects to covered species’ habitat that 2 
results from the changes in river flows, reservoir levels, and groundwater 3 
elevations.  The scope of the effects on the covered species is summarized in 4 
Table 4-5 in the Final HCP and Table 5-5 in the Final BA.  The LCR MSCP 5 
participants believe that the impact analysis overestimates the amount of impacts 6 
to covered species’ habitat.  Furthermore, participants believe that the creation of 7 
8,132 acres of native habitat, the fish augmentation program, the measures to 8 
protect existing habitat, and the species-specific avoidance and minimization 9 
measures are sufficient to fully mitigate the effects of implementing the ongoing 10 
and future covered activities. 11 

DW-1c  See Response to Comments AGFD-6 and AGFD-21. 12 

DW-2 See Response to Comment CDFG-2 for the scope of analysis of the NEPA/CEQA 13 
document.  The HCP (Chapter 4) and BA (Chapter 5) inform the reader of the 14 
impacts on covered species that would result from the covered activities.  They 15 
further describe the Conservation Plan that would be implemented to fully 16 
mitigate these impacts.  The LCR MSCP participants disagree with the 17 
commenter’s conclusion, and believe that the benefits of the Conservation Plan 18 
outweigh the effects of the covered activities. 19 

DW-3 Each of the elements in this summary of comments is addressed in the Responses 20 
to Comments immediately following.   21 

DW-4 The BA does contain a description of the proposed action (see Chapter 2 of the 22 
Final BA).  As noted in this comment, the agencies consulting with the Service 23 
were inconsistently identified among sections of the Draft BA and the Draft HCP.  24 
The Final BA and Final HCP have been revised to consistently indicate that 25 
Reclamation, Western Area Power Administration (Western), National Park 26 
Service (NPS), Bureau of Indian Affairs (BIA), the Service, and the Bureau of 27 
Land Management (BLM) are the Federal agencies seeking consultation under 28 
the LCR MSCP. 29 

DW-5 Western is seeking coverage under the LCR MSCP for ongoing operations.  30 
Ongoing operations and activities on the LCR for the generation of hydroelectric 31 
power at Hoover, Davis, and Parker dams are conducted pursuant to the Joint 32 
Operating Agreement (JOA) between Western and Reclamation dated February 33 
8, 1980, which was developed to implement section 302(a)(1)(E) of Public Law 95-34 
91.  Reclamation and Western also entered into a master agreement dated March 35 
26, 1980, to implement section 302(a)(1)(E) of Public Law 95-91, the principles 36 
agreed to by the Commissioner of Reclamation and the Administrator of 37 
Western, and to memorialize the intent to optimize power benefits while 38 
preserving other project benefits.  The JOA recognizes the requirement to 39 
maximize the economic value of such power generation within the constraints of 40 
the water release schedules. 41 
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Under the JOA, at any hour, if Western schedules power to fulfill its contractual 1 
commitments and water is on order to supply that power and capacity request, 2 
Reclamation is obliged to make the power resource available (i.e., put generator 3 
units online and release the water through them).  If Western requests power 4 
when water is not on order, Western is obligated to purchase power from other 5 
sources to satisfy the contractual agreements.  The generation of electricity is 6 
consistent with the operational parameters contained in Reclamation and 7 
Western’s JOA, and is a byproduct of Reclamation’s operation of the river in 8 
accordance with the priorities pertaining to the LCR which are established by 9 
statute.   10 

For purposes of the LCR MSCP BA, Reclamation assumes, and the hydrologic 11 
modeling is based upon, the assumption that current operating conditions and 12 
practices will continue throughout the 50-year period.  Thus, ongoing power 13 
operations for the term of the LCR MSCP are covered actions and any impacts 14 
have been fully analyzed in the impact analysis.   15 

Existing contracts, renewal of existing contracts, extended contracts, and new 16 
contracts do not change LCR operations and do not determine the availability of 17 
generation resources.  When hydropower generation is insufficient to fulfill 18 
contractual commitments, Western purchases power from other sources to meet 19 
contractual requirements.  Regardless of any contract activities undertaken by 20 
Western, all impacts associated with water releases (and associated power 21 
generation) have been fully analyzed for the full term of the LCR MSCP (50 22 
years) in the LCR MSCP documents. 23 

DW-6 The BA text cited in this comment is incorrect and has been revised to reflect that 24 
the BA will not be relied upon by the Service during intra service section 7 25 
consultation on the section 10(a)(1)(B) permit application.  The Service will use 26 
the BA in the evaluation of the Federal covered activities for which Reclamation 27 
is acting as the lead agency for the consultation. 28 

DW-7 The BA has been revised to incorporate information pertaining to previous 29 
programmatic consultations for BLM and the NPS. There are no existing 30 
consultations for BIA and Western in the programmatic LCR MSCP planning 31 
area. 32 

DW-8  Reclamation believes that the statements contained in the Draft BA are correct.   33 

The legal regime relevant to the delivery of water pursuant to the Supreme 34 
Court’s Decree, relevant provisions of Reclamation law, and other applicable 35 
Federal laws (commonly referred to as the “Law of The River”) simply cannot be 36 
condensed in their entirety in a BA or in this response in a manner that does not, 37 
in some way “oversimplify” the issue.  The relevant issue is whether 38 
Reclamation’s identified covered actions have been adequately identified, 39 
reviewed, and the potential impacts associated with such actions analyzed for 40 
the purpose of the prospective ESA coverage provided by the LCR MSCP.  41 
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Within the Lower Basin of the Colorado River, Reclamation’s actions delivering, 1 
in “normal” years, 7.5 maf to entitlement holders within the states of Arizona, 2 
California, and Nevada are non-discretionary pursuant to the decree in Arizona v. 3 
California.  With respect to the delivery to any particular entitlement holder, all 4 
entities are subject to the provisions of Reclamation law that limit use of project 5 
water to that required for beneficial use, in addition to other limitations imposed 6 
by other applicable Federal statutes, or individual water delivery contracts (such 7 
as maximum quantity of use, place of use, or type of use).  The annual process 8 
undertaken by Reclamation pursuant to 43 C.F.R. Pt. 417 implements these 9 
statutory and contractual provisions through a process that facilitates the 10 
Secretary’s water master functions pursuant to the Decree.  Reclamation’s 11 
detailed analysis pursuant to Pt. 417 of the Imperial Irrigation District’s use of 12 
Colorado River water in CY 2003, pursuant to court order, was based on the 13 
unique facts and circumstances applicable in that year.  Any water that is either 14 
unused by a water entitlement holder, or is not beneficially used by a water 15 
entitlement holder, becomes available to the next junior water entitlement holder 16 
in the relevant Lower Division State.  If senior water entitlement holder “A” has 17 
a beneficial use for its full entitlement, Reclamation’s delivery of water to that 18 
entity is nondiscretionary.  If senior water entitlement holder “A” is not using – 19 
or not beneficially using – a portion of its Lower Basin entitlement in any year, 20 
Reclamation’s subsequent delivery of the unused water to junior water 21 
entitlement holder “B” is also nondiscretionary.  As part of its duties pursuant to 22 
applicable Federal law, Reclamation makes annual determinations regarding use 23 
and delivery of mainstem Colorado River water.  Among the considerations 24 
relevant to these annual determinations is the volume of water available in that 25 
year, and the met (and unmet) demands of water entitlement holders in the 26 
relevant Lower Basin state. 27 

DW-9 Section 4.2.1 of the Final EIS/EIR has been modified to indicate that 28 
environmental compliance has been completed for this project.  A Categorical 29 
Exclusion was prepared for Repairs and Modifications to the Yuma Mesa Conduit 30 
Drainage System (YAO-CE No. 2001-02) on March 16, 2001.  On September 7, 31 
2003, the Categorical Exclusion was supplemented by an analysis entitled Effects 32 
on Riparian and Marsh Communities along the Colorado River Due to Water Table 33 
Reduction in the Yuma Valley. 34 

DW-10 On October 6, 2003 the Secretary of the Interior adopted the Inadvertent Overrun 35 
Policy (IOP) as part of the Colorado River Water Delivery Agreement Record of 36 
Decision.  See 69 Fed. Reg. 12202, 12208-09 (Mar. 15, 2004).  Upon its adoption, 37 
the IOP became applicable to all of the entitlement holders in the Lower Basin 38 
States, thus this comment’s statement that the IOP was “extended” to Arizona is 39 
incorrect.   40 

Arizona was included in the modeling analysis undertaken prior to adoption of 41 
the IOP.  In that analysis, future overruns within Arizona were considered 42 
negligible.  The magnitude of inadvertent overrun account balances were 43 
analyzed in total, regardless of which entities were projected to incur overruns 44 
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and paybacks.  This approach as part of the analysis of the LCR MSCP is 1 
consistent with the IOP analysis used for both the baseline and future flow 2 
modeling. 3 

DW-11 The Federal agencies intend to address all covered activities identified in Chapter 4 
2 of the BA through the programmatic section 7 consultation conducted through 5 
the LCR MSCP.  At the time any formal proposal is made to go forward with 6 
future covered activities, Reclamation (or other Federal agencies) would, in 7 
coordination with the Service, conduct project-specific review to ensure 8 
consistency with the impact analysis undertaken for adoption of the LCR MSCP.  9 
Reclamation committed to undertaking this future consistency analysis in the 10 
Draft BA; for example, in BA section 2.2.2.3 (future flow-related activities).  This 11 
issue has been clarified with a more general reference in BA section 1.4.2. 12 

DW-12  See Response to Comment NWF-2. 13 

DW-13  See Response to Comment NWF-3. 14 

DW-14 The action area is defined in BA section 1.4.1.  The BA has been revised to state 15 
that the action area is coterminous with the LCR MSCP planning area.  The 16 
coverage provided by the scope of the consultation is appropriate and consistent 17 
with the coverage anticipated in the 1997 BO, which required Reclamation to 18 
participate in a long-term species conservation approach on the LCR (e.g., 19 
participation in such as the LCR MSCP as described in the 1997 BO).  See 1997 20 
BO reasonable and prudent alternative (RPA) #12 at 163. 21 

Based on the analysis of effects, the action area and the planning area are the 22 
same.  The direct and indirect effects of implementing the covered activities 23 
within the LCR MSCP planning area are described in BA sections 5.5, 5.6, and 24 
5.7.  The potential for indirect effects of implementing the covered activities 25 
outside of the LCR MSCP planning area is described in BA section 5.10.  The ESA 26 
regulations define indirect effects as effects that are caused by a proposed action 27 
and are later in time, but still are reasonably certain to occur (50 C.F.R. 402.02).  28 
As described in BA section 5.10, the best available information indicates that the 29 
ongoing and future covered activities would not cause effects on listed or 30 
proposed species, nor would such potential for effects be reasonably certain to 31 
occur outside the planning area.   32 

With respect to future covered activities, the LCR MSCP provides programmatic 33 
ESA coverage for the mainstem of the Colorado River separate from any off-river 34 
non-mainstem complementary compliance activities.  This approach is consistent 35 
with previous consultations undertaken in the Colorado River Basin.  For 36 
example, in previous consultations, Reclamation addressed mainstem Colorado 37 
River compliance for a change in point of diversion separate from any off river 38 
non-mainstem impacts, which were addressed through complementary 39 
compliance activities (see e.g., 2001 BO).  To the extent covered projects 40 
materialize, the future areas that are not addressed in this action area may 41 
require subsequent ESA consultation.  Areas outside the LCR MSCP planning 42 



Comment Responses – Organizations 

Section V  LCR MSCP Comments and Responses – December 2004  
Page 64 

area may also be subject to independent ESA coverage (e.g., through regional 1 
conservation planning activities efforts such as the Clark County MSHCP, the 2 
San Diego County HCP or other appropriate programs’ planning activities). 3 

DW-15 See Response to Comment DW-14.  With respect to the comment’s reference to 4 
species outside of the territorial border of the United States, the Federal agencies 5 
have carefully developed the scope of the section 7 consultation for the LCR 6 
MSCP.  Based upon the unique circumstances involving other sovereign nations, 7 
the Federal agencies have included an express limitation on requested coverage, 8 
as provided in the Draft BA, at 2-1, for any potential consultation requirement for 9 
areas within the Republic of Mexico.  See Response to Comment CL-1.  To the 10 
extent that any such consultation is required for such prospective covered 11 
activities, the Federal agencies will address such compliance at the time any 12 
discretionary Federal actions are actually proposed.  In the future, if the activities 13 
are actually proposed for adoption, the Federal agencies would undertake 14 
specific reviews of the potential impacts of the actions at the time of the 15 
proposals, review the applicable provisions of Federal law, regulations and case 16 
law at that time, and review whether any additional section 7 consultations need 17 
to be undertaken prior to adoption of the proposed action.  In contrast with 18 
ongoing operations, such covered activities may never be proposed, or proposals 19 
for such activities may be decades in the future.  The Federal agencies believe 20 
that this approach will best address all appropriate foreign policy considerations 21 
at the time of any such proposed action. 22 

DW-16 The Federal agencies have carefully developed the scope of the section 7 23 
consultation for the LCR MSCP.  Based upon the unique circumstances involving 24 
other sovereign nations, the Federal agencies have included an express limitation 25 
on requested coverage, as provided in the Draft BA, at 2-1, for any potential 26 
consultation requirement for areas within the Republic of Mexico.  See Response 27 
to Comment CL-1.  To the extent that any such consultation is required for such 28 
prospective covered activities, the Federal agencies will address such compliance 29 
at the time any discretionary Federal actions are actually proposed.  In the future, 30 
if the actions are actually proposed for adoption, the Federal agencies would 31 
undertake specific reviews of the potential impacts of the actions at the time of 32 
the proposals, review the applicable provisions of Federal law, regulations and 33 
case law at that time, and review whether any additional section 7 consultations 34 
need to be undertaken prior to adoption of the proposed action.  In contrast with 35 
ongoing operations, such covered actions may never be proposed, or proposals 36 
for such actions may be decades in the future.  The Federal agencies believe that 37 
this approach will best address all appropriate foreign policy considerations at 38 
the time of any such proposed action. 39 

Subject to this express reservation, the Conservation Plan does, in fact, provide 40 
for the conservation of covered species to address all Federal actions along the 41 
LCR described in Chapter 2 of the LCR MSCP BA. 42 
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DW-17 Reclamation believes that the action area is correctly defined and that the effects 1 
analysis has been appropriately described.  See Response to Comments CL-1, 2 
DW-14, and DW-16. 3 

DW-18 Reclamation and the Service strongly disagree with assertions that the May 1997 4 
BO failed to meet the legal requirements of Federal law in any manner.  In fact, 5 
this particular BO has been reviewed by the U.S. District Court for the District of 6 
Arizona (Phoenix, Arizona, 1997), the U.S. Court of Appeals for the Ninth Circuit 7 
(1998), and the U.S. District Court for the District of Columbia (Washington, 8 
D.C., 2003) and all three Federal courts have found the referenced BO consistent 9 
with applicable provisions of Federal law.  Defenders of Wildlife participated in 10 
all three phases of Federal litigation. 11 

Reclamation notes that the status of certain covered species has improved at a 12 
faster rate than anticipated at the time of the issuance of the 1997 BO.  13 
Subsequent to issuance of the 1997 BO, the Service issued a BO in 2002 14 
(Reinitiation of Formal Section 7 Consultation on Lower Colorado River 15 
Operations and Maintenance – Lake Mead to Southerly International Boundary, 16 
Arizona, California, and Nevada, April 30, 2002) that found that the biological 17 
status of the bonytail, razorback sucker, and southwestern willow flycatcher had 18 
in fact, improved since 1997.  For example, since 1997, extensive annual surveys 19 
of over 130 sites resulted in identification of several populations of breeding 20 
flycatchers.  In the recent analysis it was determined that several populations 21 
show a stable and increasing trend (McKernan and Braden 2002).  The comment 22 
fails to note this important information on the current status of the covered 23 
species.   24 

It should be noted that the purpose of the 1997 BO was to provide interim 25 
coverage for the Reclamation actions under consultation while the LCR MSCP 26 
was being developed and was not intended to permanently address all of the 27 
needs of the affected listed species.  The RPAs in the 1997 BO were designed to 28 
improve the status of the bonytail, razorback sucker, and southwestern willow 29 
flycatcher during that interim period and, as described in the 2002 BO (page 19), 30 
were successful in doing so. 31 

DW-19 In their BA for the extension of the operations and maintenance consultation, 32 
Reclamation listed the status of all RPAs and reasonable and prudent measures 33 
(RPMs) required under the 1997 BO.  In the 2002 BO, the status of those RPAs 34 
and RPMs was confirmed.  All “continuing” RPAs and RPMs (those related to 35 
monitoring, research and reporting) had been accomplished through the term of 36 
the 1997 consultation, and provision for their implementation through the 37 
extension period was assured.  The two incomplete RPAs (razorback sucker 38 
stocking and construction of isolated backwater habitats) were not completed at 39 
the time of the re-initiation.  The Service agreed with Reclamation’s request to 40 
provide additional time to complete these two RPAs within the time period of 41 
the extension (to April 30, 2005).  Because these RPAs were not completed within 42 
the original term, Reclamation added a new conservation measure for the 43 
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razorback sucker to provide additional conservation to offset the incomplete 1 
RPAs.  This measure provided for a research study to assess movements and fate 2 
of stocked razorback suckers in the reach below Parker Dam.  Preliminary data 3 
from this research has documented movements and habitat uses by these stocked 4 
fish that would not have been known.  This additional conservation has 5 
benefited the ongoing conservation programs. 6 

The comment’s assertion that there has been “no significant improvement” to the 7 
biological status of the species is not consistent with the best available 8 
information and Reclamation’s 2002 BA, along with the Service’s 2002 BO on the 9 
Continued Discretionary Operations and Maintenance of the LCR.  Examples of 10 
this include the following:  11 

• Presence/absence surveys and life history studies for the southwestern 12 
willow flycatcher have been conducted annually since 1996 for 13 
approximately 130 sites and four major life history sites.  The life history 14 
studies have initially concluded that the population at these sites are 15 
steady and may be slightly increasing (McKernan and Braden 2002).  16 
Survey efforts have documented the LCR population more completely 17 
and provided new information on habitat use, nest parasitism, and 18 
predation than was known in 1997.  19 

• 1,400 acres of suitable southwestern willow flycatcher habitat have been 20 
acquired either in fee title or through conservation easements by 21 
Reclamation.  22 

• Interagency agreements with BLM were put in place to increase fire 23 
protection along the LCR to reduce the threat of fire to occupied 24 
southwestern willow flycatcher habitat.  25 

• Facilities (including Willow Beach hatchery and Bubbling Ponds 26 
hatchery) were upgraded to produce and stock 50,000 razorback suckers 27 
into the LCR below Parker Dam.  Restocking of the full 50,000 razorback 28 
suckers will be complete by April 30, 2005.  29 

• As of 2002, 300 acres of backwater have been modified for native fish 30 
habitats.  31 

• Reclamation has been involved in the ongoing razorback sucker study in 32 
Lake Mead since 1997.  Tagging studies of razorback suckers have taken 33 
place since 1997.  Significant new information on recruitment to the wild 34 
razorback sucker population in Lake Mead has been developed (Holden 35 
et al. 2000) that indicates some degree of successful recruitment is 36 
occurring. 37 

• Two demonstration sites for restoration of native cottonwood-willow 38 
riparian habitat have been completed.  Monitoring for riparian bird 39 
species including the southwestern willow flycatcher is currently being 40 
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conducted.  To date, migratory southwestern willow flycatchers have 1 
been found to utilize both sites.  2 

• A Yuma clapper rail management plan was completed for areas under 3 
Reclamation’s management authority, and clapper rail surveys have been 4 
conducted by Reclamation yearly since 1996.  These surveys, along with 5 
range-wide surveys, indicate the Yuma clapper rail may be expanding 6 
their range within the southwestern United States, including into areas 7 
such as the Las Vegas Wash and the Virgin River. 8 

DW-20 The effects of implementing the Federal and non-Federal covered activities and 9 
the LCR MSCP are described for each covered species, including designated 10 
critical habitat within the LCR MSCP planning area, in BA sections 5.5 and 5.6, 11 
respectively.  The effects determinations are summarized in BA Table 7-1.  BA 12 
sections 5.5.4.4 and 5.5.6.4 have been revised to clarify the potential for impacts 13 
on bonytail and razorback sucker critical habitat, respectively.   14 

The elements of the environmental baseline from which the potential effects of 15 
implementing the covered activities on covered species are assessed as 16 
summarized in BA section 4.3.  In this section, the potential effects of 17 
implementing the covered activities on the covered species are appropriately 18 
assessed relative to the environmental baseline. 19 

DW-21 Hydrologic modeling conducted for the Draft BA/HCP utilized the best 20 
available hydrologic information at that time.  The modeling was based on actual 21 
December 31, 2002 elevations of Colorado River reservoirs and the most up-to-22 
date, verified historic record of natural flow in the river system over the 85-year 23 
period from 1906 through 1990. 24 

In response to this comment, Reclamation conducted additional analyses based 25 
upon modeling that utilized updated hydrologic information.  The new model 26 
runs were based on the actual September 30, 2004 elevations of Colorado River 27 
reservoirs (including Lake Mead) and the most up-to-date, verified natural flow 28 
data (including years 1991 through 1995).  The evaluation is published in section 29 
III of this document, and is included as Attachment E to Appendix J of Volume 30 
IV, Appendices to Volumes I–III, of the Final LCR MSCP documents. 31 

The potential effects of the updated information on future LCR reservoir and 32 
river operations conditions were evaluated.  The evaluation is consistent with 33 
those previously conducted and is intended to provide an indication as to 34 
whether the updated hydrologic information has an effect on the previous 35 
impact analysis in the Draft BA/HCP.  In particular, this evaluation was 36 
conducted to determine the following: 37 

• effect on Lake Mead water surface elevations, 38 

• effect on the river corridor (Reaches 3–5), and 39 

• effect on flows to Reach 7. 40 
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For each of these three topic areas, the evaluation presents (1) a summary of the 1 
results from the previous hydrologic modeling, (2) a summary of the results from 2 
the new hydrologic modeling,(3) a comparison of the new to previous hydrologic 3 
modeling results, and (4) an analysis of the effect of the new hydrologic 4 
modeling on biological resources. 5 

The evaluation concluded that the inclusion of the updated hydrologic 6 
information does not identify any significant new impacts or change the 7 
conclusions of effect to covered species in the Draft BA/HCP, and that no 8 
changes are required to the Final BA, Final HCP, and Final EIS/EIR. 9 

DW-22 The analysis of the potential effects of OM&R activities was not deleted from the 10 
effects analysis.  The analysis of ongoing non-flow related OM&R activities was 11 
presented in section 5.3 of the Draft BA and the ongoing flow related impact 12 
mechanisms were discussed in section 5.2.2.  The analysis of the potential effects 13 
of ongoing OM&R activities has been expanded in the Final BA through the 14 
addition of section 5.2.2.3.  As discussed in section 5.2.2.3, it is difficult to 15 
disaggregate the potential effects of continuing operations from the past and 16 
continued effects of past actions in the baseline.  The LCR MSCP appropriately 17 
analyzes the potential effects of ongoing OM&R activities and provides 18 
comprehensive conservation measures that address the potential effects of 19 
ongoing OM&R activities as well as future covered actions. 20 

DW-23  Please refer to Response to Comment DW-22. 21 

DW-24  See Response to Comment NWF-4.  22 

DW-25 The determination of the likelihood of effects from implementing the covered 23 
activities and the LCR MSCP on each covered species and designated critical 24 
habitat is summarized in BA Table 7-1.  The overall potential effects from 25 
implementing the covered activities and the LCR MSCP on each of the covered 26 
species is described in the first paragraph of each species effects analysis, set 27 
forth in section 5.5 of the BA.  28 

BA Chapter 7 has been revised to clarify that, with implementation of the LCR 29 
MSCP Conservation Plan, any effects resulting from Reclamation’s proposed 30 
discretionary and nondiscretionary activities along with the Conservation Plan 31 
would not measurably affect covered species populations. 32 

DW-26 As described in BA Chapters 2 and 5 and HCP Chapter 4, the LCR MSCP 33 
Conservation Plan does not “double-dip” on conservation measures.  A portion 34 
of the 1.574 maf change in point of diversion was covered for four currently 35 
listed species in the January 2001 BO.  As part of the covered activities, under 36 
both the LCR MSCP BA and the HCP, the entire 1.574 maf change in point of 37 
diversion is included in the impact analysis for all covered species.  Accordingly, 38 
it is appropriate to include the mitigation associated with those impacts as part of 39 
the LCR MSCP conservation measures. 40 
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DW-27 Hydrologic modeling conducted for the Draft BA/HCP utilized the best 1 
available hydrologic information at that time.  The modeling was based on actual 2 
December 31, 2002 elevations of Colorado River reservoirs and the most up-to-3 
date, verified historic record of natural flow in the river system over the 85-year 4 
period from 1906 through 1990. 5 

In response to this comment, Reclamation conducted additional analyses based 6 
upon modeling that utilized updated hydrologic information.  The new model 7 
runs were based on the actual September 30, 2004 elevations of Colorado River 8 
reservoirs (including Lake Mead) and the most up-to-date, verified natural flow 9 
data (including years 1991 through 1995).  The evaluation is published in section 10 
III of this document, and is included as Attachment E to Appendix J of Volume 11 
IV, Appendices to Volumes I–III, of the Final LCR MSCP documents. 12 

The potential effects of the updated information on future LCR reservoir and 13 
river operations conditions were evaluated.  The evaluation is consistent with 14 
those previously conducted and is intended to provide an indication as to 15 
whether the updated hydrologic information has an effect on the previous 16 
impact analysis in the Draft BA/HCP.  In particular, this evaluation was 17 
conducted to determine the following: 18 

• effect on Lake Mead water surface elevations, 19 

• effect on the river corridor (Reaches 3–5), and 20 

• effect on flows to Reach 7. 21 

For each of these three topic areas, the evaluation presents (1) a summary of the 22 
results from the previous hydrologic modeling, (2) a summary of the results from 23 
the new hydrologic modeling, (3) a comparison of the new to previous 24 
hydrologic modeling results, and (4) an analysis of the effect of the new 25 
hydrologic modeling on biological resources. 26 

The evaluation concluded that the inclusion of the updated hydrologic 27 
information does not identify any significant new impacts or change the 28 
conclusions of effect to covered species in the Draft BA/HCP, and that no 29 
changes are required to the Final BA, Final HCP, and Final EIS/EIR. 30 

DW-28 Reclamation’s annual management actions on the Colorado River rely on 31 
modeling approaches that utilize recorded hydrological data compiled over the 32 
past century.  Reclamation believes that utilization of this actual hydrologic data 33 
provides the best basis for ongoing Colorado River management activities.  34 
Accordingly, Reclamation has utilized this approach as a foundation for the 35 
modeling assumptions in the LCR MSCP.  For Reclamation to use a different 36 
modeling approach in the LCR MSCP would conflict with all of the other 37 
Colorado River management actions that Reclamation has taken and is currently 38 
taking.  It is important to note that by periodically including additional 39 
hydrologic data, Reclamation will account for changes related to runoff patterns 40 
and or human demand.  While this particular comment focuses on potential 41 
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effects of climate change on inflows into the Colorado River, this is just one of 1 
many variables that may affect runoff and demand within the Colorado River 2 
Basin.  Attempting to predict global changes in climate, shifts in demographic 3 
patterns, and other factors affecting Colorado River hydrology are far more 4 
speculative than Reclamation’s reliance on actual annual hydrologic data. 5 

DW-29 Reclamation disagrees with the commenter’s conclusions.  Extension of the 6 
Interim Surplus Guidelines (ISG) through 2051 was included as a covered 7 
activity for the model for the purposes of future ESA coverage for any potential 8 
take associated with this identified future action.  No assumption of the 9 
likelihood of extending the ISG through 2051 was made.   10 

The inclusion or exclusion of a covered activity in the LCR MSCP does not 11 
provide any certainty regarding the likelihood of the DOI’s position in the future 12 
as to the proposal or adoption of the identified action.  The action’s inclusion 13 
merely indicates that the impacts of the identified action have been included 14 
within the impact analysis for the LCR MSCP, and therefore ESA coverage has 15 
been sought for the planning area of the LCR MSCP.  16 

Metropolitan’s deferral of surplus in Calendar Years 2003 and 2004 is irrelevant 17 
to the question of whether Reclamation is seeking coverage for a potential 18 
extension of the ISG.  Reclamation’s inclusion of the potential future extension of 19 
the ISG in its identified covered activities does not indicate any position by the 20 
DOI on whether future extension of the ISG beyond 2015 is either warranted or 21 
appropriate.  Likewise, inclusion of this (or any other) specific covered activity 22 
does not constitute any statement regarding the DOI’s views on what positions 23 
the seven Colorado River Basin States may take on this or any other Colorado 24 
River management issue. 25 

DW-30 This comment suggests that while the assumption of flows to the Cienega de 26 
Santa Clara is accurate, the modeling assumption should be rephrased “to 27 
remove any reference to operating the [Yuma Desalting] Plant; Reclamation may 28 
simply assume the bypass has been replaced without specifying how.”  29 
Comment Letter at p. 9.  If this suggestion were accepted, it would not change 30 
the technical analysis presented in Appendix J with respect to flows of the 31 
Colorado River below Hoover Dam or impacts to habitat of covered species; it 32 
would merely “assume” some unidentified future action reduced the bypass 33 
flows.  It is appropriate for Reclamation’s technical appendices to reference the 34 
possibility that utilization of the Yuma Desalting Plant could provide the 35 
mechanism to treat the water currently bypassed to the Cienega; this is the 36 
reason the plant was built, as provided in Minute No. 242 of the 1944 Water 37 
Treaty, and as authorized by Congress in the Colorado River Basin Salinity 38 
Control Act of 1974 (codified at 43 U.S.C. section 1571 note). 39 

By including this reference, Reclamation is not proposing to operate the Plant, 40 
nor does the LCR MSCP attempt to quantify impacts of operation of the Plant or 41 
provide coverage for any potential impacts of Plant operation on listed species.  42 
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The LCR MSCP BA need not consider the effects of potential future operation of 1 
the Plant merely because of this modeling reference.  As explained in the Draft 2 
BA at Chapter 5, page 5-4, a depletion of 120,000 afy from 2003–2020 was 3 
assumed in the model to represent the water that is currently bypassed to the 4 
Cienega de Santa Clara.  The model further assumes that this depletion will be 5 
reduced to 52,000 afy beginning in 2023.  As noted in Appendix J, this 6 
assumption is intended only to provide a thorough and comprehensive 7 
accounting of Lower Basin water supply and does not assume that operation of 8 
the Plant will occur.   9 

DW-31 This statement provides the commenter’s conclusions with respect to the specific 10 
comments that follow.  See Response to Comments DW-32 through DW-62.  For 11 
reasons including those summarized in the following responses, the 12 
participating agencies disagree with the legal conclusions embodied in this 13 
comment. 14 

DW-32 The purpose of the HCP is to provide a basis for the Service to issue a section 15 
10(a)(1)(B) permit for incidental take.  Such a permit may be issued to authorize 16 
take otherwise prohibited by section 9 of the ESA, however, section 9 only 17 
applies to take within the United States or the territorial sea of the United States.  18 
For that reason, the HCP does not include the Colorado River below the 19 
Southerly International Boundary.  20 

With the construction of dams to control flooding of the Colorado River, the 21 
Salton Sea basin is no longer fed by meanders and floods of the river and for that 22 
reason was not included in the HCP.  23 

See Responses to Comments EPA-3a, CL-1, DW-14, and DW-16 (addressing the 24 
geographic scope of the analysis in the BA). 25 

DW-33 As indicated in the LCR MSCP Conservation Plan, LCR MSCP conservation 26 
measures are not proposed for implementation in Mexico.  Draft EIS/EIR Figure 27 
2.1-7, HCP Figure 3-8, and BA Figure 4-8 correctly depict the LCR MSCP 28 
planning area boundary, but are overlaid on a U.S Geological Survey (USGS) 29 
base map from an earlier date.  A note has been added to these figures explaining 30 
that the U.S.-Mexico border is based on the centerline of the Colorado River 31 
channel, which has changed over time.  Thus, while the habitat appears to be 32 
located in Mexico, this is a function of overlaying a more current map on an 33 
older map. 34 

DW-34 All of the covered activities described in HCP Chapter 2 and BA Chapter 2 will 35 
be implemented within the LCR MSCP planning area.  The HCP has been 36 
revised to clarify that the drain and canal maintenance activities described in 37 
HCP Chapter 2 only include maintenance of drains and canals within the LCR 38 
MSCP planning area.  39 

DW-35 The Final EIS/EIR was revised to exclude the language regarding implementing 40 
conservation measures on tributaries to the mainstem Colorado River in 41 
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Alternative 1.  Potential effects of implementing Conservation Plan measures 1 
outside of the LCR MSCP planning area are described under the effects analysis 2 
for Alternative 4. 3 

DW-36 Section 3.4.2.1 in the Final EIS/EIR section has been revised to reflect that habitat 4 
loss is not the sole factor or basis for calculating take levels (see also HCP Table 5 
4-6).   6 

DW-37 This statement provides the commenter’s conclusions with respect to the specific 7 
comments that follow.  See responses to specific comments that follow this 8 
summary comment. 9 

DW-38a The avoidance and minimization measures described in HCP section 5.6.1 have 10 
been revised to include greater specificity regarding avoidance and minimization 11 
actions that would be implemented, as appropriate, for the types of activities 12 
covered under the HCP.  A summary of how the Conservation Plan would 13 
minimize and mitigate effects of covered activities to the maximum extent 14 
practicable is provided in HCP section 5.9.  15 

DW-38b The conservation measures do not rely on uncertain actions or inadequate water 16 
rights.  The LCR MSCP HCP intends to coordinate implementation of the 17 
Conservation Plan with all relevant recovery implementation programs to ensure 18 
that benefits of implementing the LCR MSCP and species recovery programs for 19 
covered species are maximized.  The LCR MSCP would implement the 20 
conservation measures using the adaptive management principles described in 21 
HCP section 5.12 in coordination with the Service.  Also see Responses to 22 
Comments AGFD-6, AGFD-21, CL-1, NWF-10, and DW-48. 23 

DW-39 The LCR MSCP correctly identifies a variety of mechanisms for creating and 24 
maintaining habitats in perpetuity.  The specific appropriate mechanism for 25 
securing permanent mitigation sites would depend primarily on landownership 26 
(e.g., establishing permanent mitigation on Federal lands would require a 27 
different mechanism than establishing permanent mitigation sites on private 28 
lands). 29 

As described in HCP section 5.10, the timing of implementing LCR MSCP 30 
covered activities and conservation measures cannot be specifically identified at 31 
this time because of uncertainties regarding when the need to implement a 32 
specific covered activity may materialize and the time required to collect detailed 33 
information necessary to ensure that created habitats are successfully 34 
established.  Although not required under the ESA, the LCR MSCP intends, as 35 
described in HCP section 5.10, to create habitat in advance of when impacts of 36 
future covered activities are incurred. 37 

HCP section 5.4.2 describes the process whereby the LCR MSCP would develop 38 
detailed criteria in conjunction with the Service and identifies a set of more 39 
general, broad-based criteria from which they would be developed.  The level of 40 
commitment to maintain existing habitat is established as the amount of habitat 41 
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that can be maintained by the $25 million LCR MSCP initial contribution within 1 
the first 10 years following HCP approval, plus the interest accrued on the initial 2 
contribution over the term of the LCR MSCP. 3 

This comment incorrectly states that the 37,526 acres of initially identified 4 
conservation areas described in HCP Table 5-6 and the additional 270,500 acres 5 
of agricultural lands represent nearly the entire 717,814-acre LCR MSCP 6 
planning area (HCP Table 3-8).  The 30 initially identified conservation areas 7 
identified in HCP Table 5-6 are lands for which sufficient information has been 8 
previously developed (both by the LCR MSCP and others) to indicate that site 9 
conditions suitable for creating habitat are likely present, but for which 10 
additional site analysis would be required to confirm their suitability.  Other 11 
lands in the LCR MSCP planning area for which preliminary site information is 12 
not available also are likely suitable for creation of habitats.  Most agricultural 13 
lands within the LCR MSCP planning area are presumed to support soils, water 14 
sources, and topography that would also be suitable for creating habitat.  HCP 15 
section 5.5.1 has been revised to indicate that, based on the best available 16 
information, there are sufficient lands available within the LCR MSCP planning 17 
area to ensure the creation of 8,132 acres under the LCR MSCP.  18 

Impacts of implementing the covered activities would occur in all river reaches.  19 
As described in Final HCP Table 5-5, however, LCR MSCP habitats that would 20 
be created for each species must be created within reaches of the river that are 21 
occupied by and accessible to the species.  The only exception to this tenet would 22 
be areas where backwaters would be created where the bonytail currently are not 23 
present, but would be stocked in the future under the LCR MSCP. 24 

In addition, habitats created for species with restricted ability to move among 25 
habitat patches (e.g., Colorado River cotton rat) must be located near known 26 
occupied habitat to facilitate the future occupancy of the created habitat.  27 
Consequently, we have not included a site selection criterion (HCP section 5.5.1) 28 
emphasizing the need to locate created habitats near impacted habitats, but 29 
instead have focused on proximity to occupied habitat. 30 

DW-40  See Response to Comment CDFG-56. 31 

DW-41 The only reason that the stocking targets identified in the Conservation Plan to 32 
benefit razorback suckers and bonytail would not be undertaken is if, over the 33 
term of LCR MSCP implementation, other approaches to conservation of these 34 
species are identified that would provide greater biological benefit to these 35 
species. 36 

As described in HCP section 5.12.2.2, the conservation measures to stock bonytail 37 
and razorback sucker are designed as adaptive management experiments.  A 38 
sufficient number of fish would be tagged and stocked early in LCR MSCP 39 
implementation to provide a statistically valid basis for conducting bonytail and 40 
razorback sucker monitoring and research studies.  Monitoring and research 41 
would be implemented to collect the information necessary to eliminate existing 42 
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uncertainties regarding the ecology and management needs for these species in 1 
the LCR including, as described in HCP section 5.12.2.2, determining the key 2 
environmental correlates affecting survival, growth, movement, and 3 
reproduction of the bonytail and razorback sucker (e.g., key habitat [e.g., depth, 4 
velocity, channel form, cover, substrate], continuity, water temperature, food, 5 
predation).  The number of bonytail and razorback suckers that would be 6 
stocked over the term of the LCR MSCP may change if results of monitoring and 7 
research indicate that the funds provided for rearing and stocking these species 8 
would make a greater contribution towards their recovery if they were redirected 9 
towards implementing other types of management actions (see HCP section 10 
5.12.2.2).  If results of monitoring and research indicate, however, that continued 11 
stocking of bonytail and razorback sucker is the most effective management 12 
action for contributing towards the recovery of these species, the full level of 13 
stocking described in HCP sections 5.7.4.2 and 5.7.6.2 would be undertaken.  See 14 
also Response to Comment CDFG-56. 15 

DW-42  See Response to Comment DW-38b. 16 

As described in Response to Comment CDFG-56, the most important measure 17 
that can be undertaken at this time to mitigate effects and help ensure the 18 
eventual recovery of bonytail and razorback sucker is to augment the existing 19 
populations to reverse the current downward trend in abundance.  The LCR 20 
MSCP would replace affected covered fish habitat with higher value habitat that 21 
would be managed to exclude nonnative fish predators/competitors.   Because 22 
these species are not currently habitat limited in the LCR (i.e., establishing more 23 
habitat would not increase species abundance), the LCR MSCP correctly 24 
emphasizes stocking bonytail and razorback sucker rather than creating 25 
additional habitat.  The conservation measures, therefore, are consistent with and 26 
complement reasonable and prudent measures included in previous BOs for 27 
activities on the LCR. 28 

DW-43 The minimum performance criteria for created yellow-billed cuckoo habitat is 29 
presented in HCP Table 5-3, and the initial design and management concepts for 30 
created yellow-billed cuckoo habitat are described in HCP section 5.7.14.2.  As 31 
described in HCP sections 5.6.2, 5.11, and 5.12, the LCR MSCP would undertake 32 
monitoring and research to better define the habitat requirements of and to refine 33 
habitat creation and management methods for covered species, including the 34 
yellow-billed cuckoo, through the LCR MSCP adaptive management process.  35 
Based on monitoring and research results, including relevant new information 36 
developed by others, the LCR MSCP is committed to adjusting habitat creation 37 
and management methods over the term of the LCR MSCP where such 38 
adjustments would improve the function of created habitats and are consistent 39 
with the adaptive management process described in HCP section 5.12. 40 

DW-44  See Response to Comment NWF-8. 41 

DW-45  See Response to Comment NWF-9. 42 
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DW-46 The LCR MSCP is intended to provide ESA incidental take coverage for covered 1 
activities for agencies within the states of Arizona and Nevada, along with 2 
covered activities of participating Federal entities (which include implementation 3 
of the Conservation Plan).  These aspects of the program are not subject to the 4 
California statutory provisions referenced in the comment.   5 

Issuance of an incidental take permit pursuant to 16 U.S.C. section 1538(a)(1) 6 
does not authorize a California permittee to violate California laws. 7 

DW-47 The Clark County MSHCP provides mitigation for the sticky buckwheat and 8 
threecorner milkvetch to achieve the following goals:  (1) no net unmitigated loss 9 
or fragmentation of habitat in Important Management Areas (IMAs) and Less 10 
Important Management Areas (LIMAs) and (2) maintain stable or increasing 11 
population numbers.  While this level of conservation adequately addresses the 12 
covered activities in the Clark County MSHCP, it does not provide for other 13 
types of conservation that may be identified as needed for the species.  The LCR 14 
MSCP contribution to the Rare Plant Work group would provide funding for 15 
conservation actions that would not be covered by the Clark County MSHCP. 16 

We have revised sections 5.7.26 and 5.7.27 of the HCP to make it clear that we are 17 
providing funding for conservation measures identified in the Clark County 18 
MSHCP that are beyond the permit requirements of that program.  The LCR 19 
MSCP agrees with the commenter that the $10,000 mitigation per year would not 20 
be counted as mitigation for the County MSHCP, but would instead be counted 21 
as mitigation for the LCR MSCP. 22 

DW-48 The LCR MSCP documents have assumed the use of Colorado River water for 23 
implementation of the Conservation Plan in order to fully evaluate the potential 24 
for effects within the planning area.  It was reasonable for the Draft EIS/EIR 25 
documents to assume the use of Colorado River water for a number of reasons, 26 
including proximity of likely conservation sites to the Colorado River, the 27 
available normal-year water supply of 7.5 maf, the presence of four National 28 
Wildlife Refuges with decreed water rights within the planning area, among 29 
other factors.  Information on the effects of water use for habitat creation and 30 
maintenance is contained in section 3.9.2.1 of the Final EIS/EIR.  The referenced 31 
information in Appendix N is not intended to indicate that the only potential 32 
source of water to accomplish the conservation measures in the LCR MSCP is 33 
mainstem Colorado River water.  Non-Colorado River water supplies (either 34 
groundwater or surface water) may also be available and used to implement the 35 
conservation measures of the LCR MSCP.    36 

The water supplies necessary to create and maintain the appropriate habitat 37 
function for the LCR MSCP conservation sites would be managed and utilized by 38 
Reclamation in its role as the implementing agency for the LCR MSCP.  The 39 
water needed for the creation and maintenance of the LCR MSCP conservation 40 
measures would be obtained and used consistent with applicable provisions of 41 
law and existing entitlements.  To the extent there are applicable limitations on 42 
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the availability of Colorado River water, there are a number of approaches that 1 
may be available to provide water necessary for the proposed conservation areas.  2 
For example, in prior circumstances, legal agreements have allowed the use of 3 
Colorado River supplies as part of an exchange of water from non-Colorado 4 
River sources (e.g., Colorado River Water Delivery Agreement, at Ex. B [Oct. 10, 5 
2003] [published at 69 FR 12202, March 2004]).  In this circumstance, while 6 
Colorado River water is in fact used for mitigation purposes by exchange, 7 
accounting of such water is consistent with applicable laws. 8 

Acquiring the necessary water supplies to establish the 8,132 acres of restored 9 
habitat is one of the critical functions of Reclamation and the Program Manager 10 
and staff.  First, the conservation area site selection criteria (described in HCP 11 
section 5.5.1) are intended to be utilized to aid in identification of sites that 12 
contain the following characteristics:  (1) are biologically or ecologically 13 
important; (2) contain suitable site conditions; (3) contain requisite infrastructure; 14 
(4) have feasible land acquisition mechanisms (e.g., leasing or purchase); (5) and 15 
are associated with an adequate and assured water supply, or feasible 16 
mechanisms are available to acquire water and transfer it to the restored site.  17 
Consequently, the availability of an adequate and assured water supply is an 18 
inherent part of the process for selecting the sites for conservation measures to be 19 
implemented. 20 

Prior to implementation of specific conservation measures, a site-specific 21 
assessment would be conducted to evaluate potential effects, including those 22 
related to water supply and water quality.  The site selection criteria utilized in 23 
identifying the conservation areas selected for restoration require a thorough 24 
evaluation of potential sources and adequacy of water supply to meet the 25 
biological and ecological goals and objectives.  The evaluation of the site selection 26 
criteria would include consideration of any acquired water supply. 27 

DW-49  See Response to Comment NWF-10. 28 

DW-50 The USIBWC’s Lower Colorado River Boundary and Capacity Preservation 29 
Project is not a covered activity for the LCR MSCP, nor does the LCR MSCP 30 
Conservation Plan provide mitigation for the USIBWC’s project. 31 

As discussed in section 4.1 of the LCR MSCP EIS/EIR, the cumulative impact 32 
analysis evaluates whether the implementation of the Conservation Plan would 33 
have cumulative impacts when combined with other projects.  The Conservation 34 
Plan would have long-term beneficial impacts on biological resources, and 35 
therefore, would not contribute to a long-term cumulative impact on biological 36 
resources regardless of the scope of biological impacts caused by other projects.  37 
For that reason, the following statement in the Final EIS/EIR is correct:  “The 38 
extent to which long-term impacts on biological resources would occur as a 39 
result of the USIBWC project is not known at this time, but the long-term impacts 40 
of the proposed action would be beneficial and would not contribute to a 41 
cumulative impact in combination with the development project.” 42 
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The LCR MSCP participants disagree with the comment that Reclamation’s 1 
Yuma Area Water Resources Management Group Drainage Project would have 2 
cumulative impacts on Reach 7 of the Colorado River for the reasons stated in 3 
Response to Comment DW-9. 4 

DW-51  See Response to Comment NWF-10. 5 

DW-52 The participating agencies respect the efforts of the Cocopah Indian Tribe to 6 
address the biological resources of their reservation lands.  As described in the 7 
Response to Comment NWF-10, LCR MSCP conservation areas would be 8 
selected through application of the site selection criteria described in the HCP 9 
section 5.5.1 and could include, on a voluntary basis, activities undertaken by 10 
others, such as the Cocopah Indian Tribe. 11 

DW-53  See Response to Comment NWF-11. 12 

DW-54  See Response to Comment NWF-12. 13 

DW-55  See Response to Comment NWF-13. 14 

DW-56 The LCR MSCP participants believe, as described in HCP section 5.9, that the 15 
Conservation Plan mitigates the effects of the covered activities and the 16 
Conservation Plan to the maximum extent practicable.  The LCR MSCP disagrees 17 
with the commenter’s legal conclusions regarding the standard “maximum 18 
extent practicable.” 19 

The HCP includes a discussion in Chapter 9 of other mitigation and 20 
minimization measures that were considered and rejected.  The commenter does 21 
not suggest any additional measures that could be undertaken, with the 22 
exception of burrowing owl, which is not a covered species.   23 

The Glen Canyon Dam Adaptive Management Program cannot provide funding 24 
for all potential conservation activities that would benefit the humpback chub in 25 
the Grand Canyon.  However, the Program scientists do look at the entire 26 
conservation need of the species, and can identify worthwhile projects that are 27 
outside of the scope of the Program that could be funded by the LCR MSCP.  28 
Provision of funds to the Program for implementation of these conservation 29 
projects will contribute to the conservation of the humpback chub.  The level of 30 
conservation provided by the LCR MSCP for the humpback chub is adequate to 31 
fully mitigate the amount of incidental take resulting from the covered activities. 32 

The comment correctly notes that there is not a specific finding that 33 
“conservation activities in the Colorado River delta [in the Republic of Mexico] 34 
are impracticable.”  It is not the role of agencies, or any entity, in the United 35 
States to make a determination of the practicability of conservation measures in 36 
the Republic of Mexico. 37 
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The United States and the Republic of Mexico undertake many bi-national 1 
conservation projects, and the United States remains committed to undertaking 2 
such activities when consistent with national policy.  The participating agencies 3 
do not, however, believe it would be appropriate for the LCR MSCP to rely on 4 
implementation of potential conservation measures in the Republic of Mexico as 5 
a basis for section 7 or section 10(a)(1)(B) compliance for covered activities within 6 
the United States (such as the ongoing operation of Hoover Dam and associated 7 
facilities). 8 

To the extent that the United States and the Republic of Mexico undertake bi-9 
national conservation activities in Mexico in the future, (whether in the Colorado 10 
River delta or elsewhere), such actions could complement the extensive 11 
conservation measures in Arizona, California and Nevada that are described in 12 
Chapter 5 of the HCP. 13 

See also Response to Comment DW-47 (regarding conservation measures for 14 
sticky buckwheat and threecorner milkvetch). 15 

DW-57 On August 17, 2004, during the public comment period, representatives of the 16 
States of Arizona, California, and Nevada submitted formal letters of financial 17 
commitment to the Secretary of the Interior in which they committed to “share 18 
the agreed upon LCR MSCP costs equally with the United States on a 50/50 19 
Federal/non-Federal basis.”  With final approvals from their respective boards 20 
and commissions, they agree to memorialize this commitment “in a manner that 21 
meets the Service requirements for firm and clear funding assurances to support 22 
implementation of the program.”  These letters are attached in section II of this 23 
volume.  The commitments memorialized in these letters have been incorporated 24 
into the relevant program agreements as described in the LCR MSCP HCP, and 25 
described below. 26 

The estimated cost of the LCR MSCP is $626 million in 2003 dollars over the 50-27 
year term of the program.  This cost includes funding for land and water 28 
acquisition, habitat creation and management, species-specific conservation 29 
measures, protection measures for existing habitat, monitoring and research, and 30 
program administration.  The funding commitments include increases in the 31 
funding support to match the effects of inflation on program costs and ensure 32 
full funding over the program’s term.  The funding would be provided by 33 
Federal, state, and local government agencies and entities that would receive 34 
incidental take authorizations under sections 7 and 10(a)(1)(B) of the ESA as part 35 
of the LCR MSCP. 36 

In the event that program costs exceed the estimated amounts, the FMA and IA 37 
address the responsibility for such increased costs.  A description of the funding 38 
assurances for the LCR MSCP is set forth in Chapter 7 of the HCP.  A Draft Final 39 
FMA is attached as Exhibit A to the HCP and a Draft Final IA is attached as 40 
Exhibit B to the HCP.   41 
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As described in Draft HCP section 5.4.3 (page 5-11) the Conservation Plan 1 
describes the LCR MSCP’s commitment for maintaining habitats created as 2 
mitigation for permanent impacts of covered activities, as appropriate, in 3 
perpetuity.  As described in HCP Chapter 7, the LCR MSCP provides funding 4 
and funding mechanisms sufficient to fully implement the conservation plan 5 
consistent with the regulations set forth 50 C.F.R. Part 17, thus assuring that the 6 
mitigation would be implemented. 7 

DW-58 Issuance of an incidental take permit pursuant to 16 U.S.C. section 1538(a)(1) 8 
does not authorize a permittee to violate other laws. 9 

CDFG reviewed the LCR MSCP in light of State fully protected species laws and 10 
State enacted legislation.  In a letter from Michael R. Valentine, General Counsel, 11 
California Department of Fish and Game to Steve L. Spangle, Field Supervisor, 12 
U.S. Fish and Wildlife Service, dated April 14, 2004, he concluded “In summary, 13 
the Department has the authority to authorize take of fully protected species 14 
under the LCR MSCP, because existing statutes, as well as non-codified 15 
legislative language, show that the Legislature intended to allow the Department 16 
broad discretion to authorize the take of fully protected species to help California 17 
meet its commitment to reduce its use of Colorado River water, and to allow take 18 
in and around the LCR, including activities under the LCR MSCP.” 19 

DW-59 See Response to Comment DW-58.  California Fish and Game Code section 20 
2081.7 requires a determination by the CDFG rather than the Service.  The 21 
determination would be required when the applicants to whom California law is 22 
applicable seek to obtain authorization from the CDFG for take under California 23 
law. 24 

DW-60 The LCR MSCP Final EIS/EIR section 7.1.3 has been revised to reference the 25 
California Endangered Species Act (CESA).  The LCR MSCP activities conducted 26 
by project participants from the states of Arizona and Nevada and the Federal 27 
participating agencies are not subject to California permitting requirements, 28 
including CESA.  California participating entities will evaluate their obligations 29 
under California law and will comply with those laws as applicable.  Issuance of 30 
an incidental take permit pursuant to 16 U.S.C. section1538(a)(1) does not 31 
authorize a California permittee to violate California laws. 32 

DW-61 When the Draft EIS/EIR was published, no Draft IA was available that 33 
represented the positions of the Federal and non-Federal entities participating in 34 
the LCR MSCP.  There is no legal (statutory or regulatory) requirement to 35 
publish the IA prior to issuance of a section 10 permit.  Aspects of the covered 36 
activities and the Conservation Plan relative to the section 10(a)(1)(B) permit 37 
requirements were made available for the comment period and were published 38 
in the Draft EIS/EIR, Draft BA, and Draft HCP.  Any approved HCP must meet 39 
the statutory and regulatory provisions regarding assurance of funding.   40 

On August 17, 2004, during the public comment period, representatives of the 41 
States of Arizona, California, and Nevada submitted formal letters of financial 42 
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commitment to the Secretary of the Interior in which they committed to “share 1 
the agreed upon LCR MSCP costs equally with the United States on a 50/50 2 
Federal/non-Federal basis.”  With final approvals from their respective boards 3 
and commissions, they agree to memorialize this commitment “in a manner that 4 
meets the Service requirements for firm and clear funding assurances to support 5 
implementation of the program.”  These letters are attached in section II of this 6 
volume.  The commitments memorialized in these letters have been incorporated 7 
into the relevant program agreements as described in the LCR MSCP HCP.   8 

A Draft Final IA is attached as Exhibit B to the Final HCP.  The JPA is now 9 
entitled the “Funding and Management Agreement.” A Draft Final FMA is 10 
attached as Exhibit A to the Final HCP.  11 

The Department regrets any confusion caused by including the words 12 
“Implementing Agreement” in the title of the Federal Register notice. 13 

DW-62 The Federal agencies consulting with the Service under section 7 of the ESA are 14 
not requesting and cannot be granted no surprises assurances.  In accordance 15 
with the ESA, Reclamation and other participating Federal agencies will be 16 
subject to reconsultation requirements, if warranted by future conditions. 17 

The section 10(a)(1)(B) permit applicants will request “No Surprises” assurances 18 
for covered species through submission of the section 10(a)(1)(B) permit 19 
application.  The Service will review the request and will provide or not provide 20 
the requested “No Surprises” assurances based on review of the LCR MSCP HCP 21 
and the Service’s policy for issuance of “No Surprises” assurances in effect 22 
during the permit application review period. 23 

The Service guidance for this post-court order period states that applicants may 24 
continue to prepare their HCP documents with requests for “No Surprises” 25 
assurances and submit them to the Service for processing.  Until such time as the 26 
new rulemaking on Permit Revocation Rules is complete, the Service is 27 
prohibited from approving new incidental take permits containing “No 28 
Surprises” assurances.  Language in the terms and conditions of the permit may 29 
reference “No Surprises” assurances requested, but specifically defines that they 30 
are not enforceable. 31 

DW-63  The Final BA has been modified as suggested. 32 

DW-64 The LCR MSCP documents were provided on the LCR MSCP website 33 
(www.lcrmscp.org), on CD and, in some instances, as paper copy for public 34 
review and comment.  Please refer to either the website or CD provided earlier to 35 
view the table inadvertently missing from your paper copy.   36 

DW-65 The reference to 915 above mean sea level (msl) is an error.  The modeling used 37 
for the draft program documents was based upon the correct shortage level of 38 
950 feet msl.  The Final BA has been revised to address this comment. 39 
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DW-66 The LCR MSCP documents were provided on the LCR MSCP website 1 
(www.lcrmscp.org), on CD and, in some instances, as paper copy for public 2 
review and comment.  Please refer to either the website or CD provided earlier to 3 
view the table inadvertently missing from your paper copy.   4 

DW-67 The LCR MSCP documents were provided on the LCR MSCP website 5 
(www.lcrmscp.org), on CD and, in some instances, as paper copy for public 6 
review and comment.  Please refer to either the website or CD provided earlier to 7 
view the table inadvertently missing from your paper copy.   8 

DW-68  The Final BA has been revised to address this comment. 9 

DW-69  The Final BA has been revised to address this comment. 10 

DW-70  The Final BA has been revised to address this comment. 11 

DW-71  The Final BA has been revised to address this comment. 12 

DW-72  The Final BA has been revised to address this comment. 13 

DW-73  See Response to Comment DW-33. 14 

DW-74 The LCR MSCP documents have been revised to ensure species names are 15 
correct. 16 

DW-75 The LCR MSCP documents have been revised to include the correct species 17 
conservation measure code designations. 18 

DW-76  The text has been updated. 19 

DW-77  See Response to Comment NWF-10.   20 

DW-78 Your comments have been addressed, as appropriate, in the Final LCR MSCP 21 
documents. 22 

Environmental Defense (Env. D), August 18, 2004 23 

Env. D-1 See Response to Comment NWF-10. 24 

Env. D-2 See Response to Comment NWF-11. 25 

Env. D-3 See Responses to Comments NWF-12 and NWF-13. 26 

Env. D-4 Comment noted. 27 
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Robert S. Lynch & Associates (RSLA), August 18, 2004 1 

RSLA-1 Your comment is noted.  The LCR MSCP is intended to be a comprehensive 2 
program by which the Federal agencies and the non-Federal parties are 3 
achieving all relevant ESA obligations for the covered species regarding the 4 
covered activities within the LCR MSCP planning area.  The DOI considers the 5 
comment’s reference to the nondiscretionary duty of the Secretary to capturing 6 
water in Lake Mead behind Hoover Dam to be a reference to the 7 
nondiscretionary injunction imposed by the U.S. Supreme Court in its Decree 8 
entered in Arizona v. California.  In addition, the DOI considers the comment’s 9 
reference to the release of water from Morelos Diversion Dam to refer to the 10 
United States nondiscretionary duties pursuant to the 1944 Water Treaty.  These 11 
issues have been directly addressed in Arizona v. California, 376 U.S. 340 (1964); 12 
Defenders of Wildlife v. Babbitt, 130 F.Supp. 2d 121 (2001); and Defenders of Wildlife 13 
v. Norton, 257 F.Supp. 2d 53 (2003).  14 

Inclusion of the full pool elevation of Lake Mead (Reach 1) is appropriate 15 
because some of the Federal and non-Federal covered activities (see BA Chapter 16 
2 and HCP Chapter 2) may affect reservoir elevations at Lake Mead.  Similarly, 17 
inclusion of Reach 7 is appropriate because Federal and non-Federal non-flow-18 
related covered activities would be implemented in this reach.  In addition, 19 
conservation areas could be established in Reach 7 as well.   20 

RSLA-2 Section 10(a)(1)(A) permits would not meet the purpose and need of the 21 
proposed action.  Based on guidance received from the Service, project 22 
Applicants elected to submit a section 10(a)(1)(B) permit application.  If a section 23 
10(a)(1)(B) permit is issued, the Service and the implementing entity will 24 
evaluate the need to issue section 10(a)(1)(A) permits for implementation of the 25 
monitoring and research component of the Conservation Plan. 26 

RSLA-3 Both NEPA and CEQA require the consideration of a “no action” or “no project” 27 
alternative (40 C.F.R. 1502.14[d]; 14 Cal. Code of Regs. 15126.6[e]).  The analysis 28 
must take into account the predictable actions by others if the proposed action is 29 
not implemented.  The lead agencies disagree with the commenter’s assertion 30 
that the true “no action” alternative would be to do nothing.  It is reasonable to 31 
expect that individual agencies would seek to comply with existing legal 32 
requirements on a case-by-case basis if the LCR MSCP is not implemented, as 33 
they have in the past.  It is also reasonable to expect that most of the actions 34 
proposed for incidental take authorizations will be implemented during the term 35 
of the LCR MSCP. 36 

Absent proceeding with the LCR MSCP, for the participating Federal agencies, it 37 
is expected that consultations will be initiated and concluded in accordance with 38 
section 7 of the ESA.  However, the text of section 2.1.2 of the Final EIS/EIR has 39 
been revised to include the reasonable possibility that potential non-Federal 40 
permittees would conclude that they do not require a section 10(a)(1)(B) permit 41 
for their actions, either because they choose not to implement those actions or 42 
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they determine that their actions do not cause incidental take of protected 1 
species. 2 

The LCR MSCP provides an alternative to the existing action-by-action approach 3 
to endangered species permitting.  It offers a comprehensive conservation 4 
program that will afford far greater benefits to covered species than the project-5 
by-project review for Federally listed species that would occur under the no 6 
action alternative. 7 

RSLA-4 See Response to Comment EPA-12. 8 

RSLA-5 Your name will be retained for the Final EIS/EIR mailing list. 9 

B. Sachau (BS), July 2, 2004 10 

BS-1 Cessation of diversion of water from the Colorado River is not reasonable, 11 
feasible, consistent with applicable law, or within the scope of the LCR MSCP.  12 
Please see Response to Comment CDFG-2. 13 

HCP section 5.6.1 includes avoidance and minimization measures to reduce the 14 
likelihood or impacts on the covered species.  EIS/EIR section 3.4.2 includes 15 
mitigation measures that would avoid and minimize impacts of implementing 16 
the LCR MSCP HCP on special status species, covered species, and other 17 
sensitive species. 18 

As indicated in Chapter 1 of the EIS/EIR, the LCR MSCP EIS/EIR does not 19 
revisit the authorization of any ongoing covered activity (including water 20 
diversions).  Rather, it is limited to assessing the impacts of the ESA take 21 
authorization being requested for the covered activities and the impacts that 22 
would result from implementation of the Conservation Plan.  Finding 23 
replacement water sources is outside the scope of the proposed action. 24 

Carey L. Ochs (CO), July 21, 2004 25 

CO-1 As described in HCP section 1.4.4, the LCR MSCP is seeking ESA compliance for 26 
the Federal and non-Federal covered activities described in BA Chapter 2 and 27 
HCP Chapter 2, respectively, for the next 50 years.  The 50-year term of the LCR 28 
MSCP was established to allow for the implementation of all the BA and HCP 29 
covered activities and the successful implementation of the LCR MSCP 30 
Conservation Plan (for example, full development of functions of created 31 
habitat).  In addition, HCP section 5.12 describes the adaptive management 32 
process under which the Conservation Plan will be implemented.  This section 33 
provides for periodic evaluation of its implementation, including the 34 
implementation schedule.  35 

The concerns regarding water sport impacts are noted.  Impacts to recreational 36 
activities are addressed in section 3.15.2 of the EIS/EIR.  As indicated in this 37 
section, developed and heavily used recreational areas would not be suitable for 38 
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habitat establishment and thus would not be directly affected by the proposed 1 
action.  Thus, no changes to currently established recreation areas would result 2 
from implementation of the Conservation Plan.  The section also notes that 3 
water-based recreation generally would not be affected by implementing the 4 
Conservation Plan because the water surface elevation of the Colorado River 5 
would not be changed, and the use of boating areas would not be restricted.   6 

CO-2  See Response to Comment CO-1. 7 

Dennis Bell (DB), June 26, 2004 8 

DB-1  We will notify you of the availability of the Final EIS/EIR when it is released. 9 

Common Letter (CL), August 11, 2004 10 

CL-1 The geographic scope of the LCR MSCP is appropriate.  It is possible to 11 
accomplish ESA conservation obligations through a conservation plan focused 12 
within the United States.  Implementation of the proposed Conservation Plan 13 
within the United States would benefit covered species, including those that are 14 
associated with riparian and marsh communities, that migrate or otherwise have 15 
the ability to move between Mexico and the United States.  16 

Extending the LCR MSCP to address habitat within the sovereign nation of 17 
Mexico is not consistent with the international relations between the United 18 
States and the Republic of Mexico or the relevant provisions of the ESA (see ESA 19 
section 8).  Numerous bi-national efforts for cooperation on environmental 20 
conservation programs between the United States and the Republic of Mexico 21 
have been undertaken between the two nations and are currently underway.  22 
The Federal agencies and the non-Federal parties are achieving all relevant ESA 23 
obligations for the covered species regarding the covered activities within the 24 
LCR between the full pool elevation of Lake Mead to the Southerly International 25 
Boundary with Mexico.  The United States has not ignored the existence of the 26 
Colorado River Delta within the Republic of Mexico; in fact the two nations are 27 
actively working on issues regarding the Mexican Delta pursuant to, among 28 
other processes, a binational agreement pursuant the 1944 Water Treaty (see 29 
Minute No. 306 of the 1944 Water Treaty, available at 30 
http://www.ibwc.state.gov).  A recent Federal court decision regarding this 31 
issue concluded that Reclamation does not have a duty to consult pursuant to 32 
section 7 of the ESA for its actions in delivering water within the Lower Basin of 33 
the Colorado River to Mexico pursuant to 1944 Water Treaty.  See Defenders of 34 
Wildlife v. Norton, 257 F.Supp. 2d 53 (2003).  The approaches embodied in the 35 
LCR MSCP are consistent with, and rely upon the findings of the court in this 36 
case. 37 

CL-2 The LCR MSCP is not a commitment to an undefined goal of restoration of 38 
historical conditions.  Rather, the LCR MSCP represents a comprehensive plan 39 
by which the Federal agencies and the non-Federal parties are achieving all 40 
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relevant ESA obligations for the covered species regarding the covered activities 1 
within the LCR MSCP planning area.  2 

Implementation of the LCR MSCP does protect and improve habitat for 3 
populations of the covered native species, as well as for other native species 4 
whose habitats would be provided by the created LCR MSCP land cover types.  5 
In this respect, the LCR MSCP is a commitment to, in part, the restoration of 6 
historic conditions in the LCR MSCP planning area (i.e., the presence of native 7 
species and native riparian, marsh, and backwater land cover types). 8 

The LCR MSCP must be undertaken in light of existing and applicable statutory 9 
obligations (e.g., operation of the Boulder Canyon Project and associated works 10 
on the LCR).  Federal law precludes undertaking many of the actions that would 11 
be required to return the LCR to predevelopment conditions, such as the removal 12 
of dams and appurtenant works.  13 

The LCR MSCP is designed to contribute to the recovery of listed species and 14 
reduce the likelihood for future listing of non-listed species, which includes 15 
restoration of some elements of the historical ecosystem.   16 

Implementation of the LCR MSCP does not preclude and, indeed, would 17 
complement, the development of other conservation programs in the future that 18 
would also restore portions of the historical LCR ecosystem.  Also see Response 19 
to Comment CDFG-56. 20 

CL-3 When the Draft EIS/EIR was published, no Draft IA was available that 21 
represented the positions of the Federal and non-Federal entities participating in 22 
the LCR MSCP.  There is no legal (statutory or regulatory) requirement to 23 
publish the IA prior to issuance of a section 10(a)(1)(B) permit.  Aspects of the 24 
covered activities and the Conservation Plan relative to the section 10(a)(1)(B) 25 
permit requirements were made available for the comment period and were 26 
published in the Draft EIS/EIR, Draft BA, and Draft HCP.  Any approved HCP 27 
must meet the statutory and regulatory provisions regarding assurance of 28 
funding.   29 

On August 17, 2004, during the public comment period, representatives of the 30 
States of Arizona, California, and Nevada submitted formal letters of financial 31 
commitment to the Secretary of the Interior in which they committed to “share 32 
the agreed upon LCR MSCP costs equally with the United States on a 50/50 33 
Federal/non-Federal basis.”  With final approvals from their respective boards 34 
and commissions, they agree to memorialize this commitment “in a manner that 35 
meets the Service requirements for firm and clear funding assurances to support 36 
implementation of the program.”  These letters are attached in section II of this 37 
volume.  The commitments memorialized in these letters have been incorporated 38 
into the relevant program agreements as described in the LCR MSCP HCP.   39 

A Draft Final IA is attached as Exhibit B to the Final HCP.  A Draft Final FMA is 40 
attached as Exhibit A to the Final HCP. 41 
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J.C. Martin I (JMI), August 16, 2004 1 

JM1-1  Comment noted. 2 

J.C. Martin II (JM2), August 16, 2004 3 

JM2-1  Comment noted. 4 

Mark Belles (MB), July 13, 2004 5 

MB-1  Your name will be retained for the Final EIS/EIR mailing list. 6 

MB-2 The portion of the LCR between the full pool elevation of Lake Mead and Glen 7 
Canyon Dam will not be affected by the covered activities.  Therefore, this reach 8 
of the LCR is not included as part of the LCR MSCP.  Aspects of conservation in 9 
this reach of the LCR are under the aegis of the Glen Canyon Dam Adaptive 10 
Management Program pursuant to the Grand Canyon Protection Act of 1992 (see 11 
Pub. L. No. 102-575, 106 Stat. 4600, Tit. XVIII, Oct. 30, 1992).  Implementation of 12 
covered activities within the LCR MSCP planning area will have no effects on the 13 
LCR reaches extending from Glen Canyon Dam to the full pool elevation of Lake 14 
Mead.  Also see Response to Comment EPA-3a. 15 

MB-3 The operation of Glen Canyon Dam is not a covered activity of the LCR MSCP.  16 
Its effects on downstream resources are covered by a separate series of NEPA 17 
documents and an ongoing adaptive management program pursuant to the 18 
Grand Canyon Protection Act of 1992 (see Pub. L. No. 102-575, 106 Stat. 4600, Tit. 19 
XVIII, Oct. 30, 1992).  20 

This comment and the following comments from this commenter provide 21 
information to support the commenter’s position to study removal of Glen 22 
Canyon Dam.  With respect to this issue, Congress has specifically required that 23 
”No funds appropriated for the Department of the Interior, by this Act or any 24 
other Act, shall be used to study or implement any plan to drain Lake Powell or 25 
to reduce the water level of the Lake below the range of water levels required for 26 
the operation of the Glen Canyon Dam” (PL 108-108 Sec. 132, signed 11/10/03). 27 

MB-4  See Response to Comment MB-3. 28 

MB-5  See Response to Comment MB-3. 29 

MB-6  See Response to Comment MB-3. 30 

MB-7  See Response to Comment MB-3. 31 

MB-8  See Response to Comment MB-3. 32 

MB-9  See Response to Comment MB-3. 33 

MB-10  See Response to Comment MB-3. 34 
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MB-11  See Response to Comment MB-3. 1 

MB-12  See Response to Comment MB-3. 2 

MB-13  See Response to Comment MB-3. 3 

MB-14  Comment noted.  See Response to Comment MB-3. 4 

MB-15  See Response to Comment MB-3. 5 

Margaret Adam (MA), August 11, 2004 6 

MA-1  See Response to Comment CL-1. 7 

MA-2  See Response to Comment CL-2. 8 

MA-3  See Response to Comment EPA-12. 9 

Bobbie Flowers (BF), August 12, 2004 10 

BF-1  See Response to Comment CL-1. 11 

BF-2  See Response to Comment CL–2. 12 

BF-3  See Response to Comment EPA-12. 13 

Donald Lipmanson (DL), August 15, 2004 14 

DL-1  See Response to Comment CL-1. 15 

DL-2  See Response to Comment CL-2. 16 

DL-3  See Response to Comment DW-61. 17 

Ann Pinkerton (AP), August 16, 2004 18 

AP-1  See Response to Comment CL-1. 19 

AP-2  See Response to Comment CL-2. 20 

AP-3  See Response to Comment DW-61. 21 

Diana Singleton (DS), August 15, 2004 22 

DS-1  See Response to Comment CL-1. 23 

DS-2  See Response to Comment CL-2. 24 

DS-3  See Response to Comment DW-61. 25 
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Alanna Louin (AL), August 16, 2004 1 

AL-1  See Response to Comment CL-1. 2 

AL-2  See Response to Comment CL-2. 3 

AL-3  See Response to Comment CL-2. 4 

AL-4  See Response to Comment DW-61. 5 

Christel Allacher (CA), August 16, 2004 6 

CA-1  See Response to Comment CL-2. 7 

Terry Woods (TW1), August 15, 2004 8 

TW1-1  Comment noted. 9 

Terry Woods (TW2), August 15, 2004 10 

TW2-1  See Response to Comment CL-1. 11 

TW2-2  See Response to Comment CL-2. 12 

TW2-3  See Response to Comment DW-61. 13 



Comment Responses – Individuals 

Section V  LCR MSCP Comments and Responses – December 2004  
Page 92 

 1 

 2 

 3 

 4 

 5 

 6 

This page intentionally left blank. 7 

 8 



 

 

PUBLIC HEARINGS 
Transcript Responses 



Comment Responses – Public Hearings 

LCR MSCP Comments and Responses – December 2004 Section V 
 Page 95 

Henderson, Nevada (Henderson), July 20, 2004 1 

Henderson-1 The LCR MSCP is designed to restore and improve conditions for 27 covered 2 
species through a combination of conservation measures that would be 3 
implemented by the participating agencies over the 50-year term of the program.  4 
The LCR MSCP, however, is not designed to modify conditions on the LCR to 5 
replicate those that existed prior to development of the infrastructure and 6 
facilities built over the past century.  As described in HCP and BA sections 1.2, 7 
the LCR MSCP goal is to achieve the following: 8 

• conserve habitat and work toward the recovery of threatened and 9 
endangered species, as well as reduce the likelihood of additional species 10 
being listed; 11 

• accommodate present water diversions and power production and optimize 12 
opportunities for future water and power development, to the extent 13 
consistent with the law; and 14 

• provide the basis for incidental take authorizations. 15 

The LCR MSCP Conservation Plan (HCP Chapter 5) describes the conservation 16 
measures that, when implemented, would achieve this goal.  The creation of the 17 
LCR MSCP habitats and other conservation measures would contribute towards 18 
improving the environmental condition of the LCR ecosystem, and 19 
implementation of the LCR MSCP would not preclude implementation of 20 
subsequent conservation programs that would seek to restore additional 21 
elements of the ecosystem and, indeed, would complement such programs.  As 22 
indicated in HCP section 5.10, all of the habitat would be created within 20 to 30 23 
years following HCP approval, rather than the 50 years cited in this comment. 24 

Henderson-2 Comment noted. 25 

Blythe, California (Blythe), July 21, 2004 26 

Blythe-1 Comment noted. 27 

Blythe-2 See Response to Comment AGFD-3. 28 

Blythe-3 Comment noted. 29 

Blythe-4 Please refer to the revised Chapter 7 of the HCP for information regarding 30 
funding. 31 

Blythe-5 As indicated in HCP section 5.5.2, the LCR MSCP would accord preference, to 32 
the extent consistent with the conservation area site selection criteria described in 33 
HCP section 5.5.1, to creating habitats on Federal, state, and tribal lands.  If 34 
sufficient suitable public lands are not available, private lands would be acquired 35 
on a voluntary basis from willing sellers or leasers.   The LCR MSCP anticipates 36 
that, should private lands be acquired for the purpose of creating habitats, they 37 
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would be acquired through lease or purchase based on the appraised fair market 1 
value. 2 

Blythe-6 See Response to Comment CO-1. 3 

Blythe-7 See Response to Comment CO-1. 4 

Blythe-8 Comment noted. 5 

Blythe-9 See Response to Comment CO-1. 6 

Blythe-10 Chapter 4 of the HCP and Chapter 5 of the BA discuss the impacts of covered 7 
activities on the covered species within the LCR MSCP planning area.   Chapter 5 8 
of the HCP describes the conservation plan that provides mitigation for the 9 
effects of these covered activities on covered species and their habitats. 10 

Blythe-11 The program is based on a maximum change in point of diversion of 1.574 mafy. 11 

Blythe-12 The public hearing transcript is included in the Final EIS/EIR.   12 

Blythe-13 Please refer to the revised Chapter 7 of the HCP for information regarding 13 
funding. 14 

Blythe-14 Impacts to agricultural resources are in section 3.2 of the Final EIS/EIR. 15 

Blythe-15 Please refer to section 2.1.1.6 of the Final EIS/EIR, “Timing of the 16 
Implementation of Conservation Measures.” 17 

Blythe-16 As indicated in section 2.1.1.4 of the Final EIS/EIR, site selection criteria include 18 
consideration of zoning and general plan designations, and as noted in section 19 
3.11.2.1, the zoning of each potential conservation site would be reviewed to 20 
minimize any potential conflicts with policies of local jurisdictions adopted for 21 
the purpose of avoiding or mitigating an environmental effect. 22 

Blythe-17 See Response to Comment CO-1. 23 

Blythe-18 Implementation of the Conservation Plan would result in the creation of new 24 
habitat. 25 

Blythe-19 See Response to Comment EPA-8. 26 

Blythe-20 See Response to Comment Blythe-19. 27 

Blythe-21 The purpose and need of the LCR MSCP are discussed in section 1.2 of the Final 28 
EIS/EIR. 29 

Blythe-22 See Response to Comment Blythe–19. 30 
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Blythe-23 See Response to Comment CO-1 regarding impacts to recreational resources.  1 
Other potential impacts to local communities are addressed in their respective 2 
sections of the Final EIS/EIR (e.g. sections 3.16, Socioeconomics and 3.3, Air 3 
Quality). 4 

Blythe-24 All project approvals at this time would be based on the development of 8,132 5 
acres of habitat consistent with the manner described in the EIS/EIR. 6 

Blythe-25 See Response to Comments CO-1 and Blythe-24. 7 

Blythe-26 Subsequent to the public hearings, the participating agencies have thoroughly 8 
reviewed all comments received on the Draft BA, HCP, and EIS/EIR and 9 
incorporated appropriate revisions into the Final BA, HCP, and EIS/EIR.  In 10 
addition, specific responses have been prepared for each public comment 11 
received as published in this volume of responses to public comments. 12 

Numerous opportunities for public input into the LCR MSCP have been 13 
provided.  Consultation and coordination efforts undertaken for the LCR MSCP 14 
are described in sections 1.5 and 7.2 of the Final EIS/EIR.  A total of eleven public 15 
scoping meetings were held in 1999 and 2000 to obtain public input into the 16 
scope of the LCR MSCP environmental review process.  Three public information 17 
meetings were held in 2003 to inform the public on the status of development of 18 
the LCR MSCP.  Three public hearings were held in 2004 to obtain public 19 
comments on the EIS/EIR.  All meetings were held in the evening to facilitate 20 
participation by members of the public.  Additionally, a website, 21 
www.lcrscp.org, was established to make information about the EIS/EIR process 22 
available to a wider audience.  The website includes a description of the LCR 23 
MSCP, current participants, files available to download, meeting schedule, past 24 
meeting notes, news and interest items, and links to other sites.  Reclamation also 25 
maintains LCR MSCP information and related documents at www.lc.usbr.gov.  26 
This website includes the entire Public Involvement Plan, notices, public scoping 27 
summaries, and other information intended to help keep the public informed 28 
about the LCR MSCP.  Each website has links to related websites.   29 

Prior to issuance of the Record of Decision by Reclamation and the Service, as the 30 
NEPA lead agencies, the Final EIS will be available for public review pursuant to 31 
notice published in the Federal Register.  No Record of Decision will be executed 32 
prior to 30 days after publication of the Federal Register notice.  With respect to 33 
CEQA compliance, as the CEQA lead agency, Metropolitan must certify the EIR 34 
at a public meeting of its Board of Directors. 35 

Blythe-27 See Response to Comment CO-1. 36 

Blythe-28 See Response to Comment CO-1. 37 

Blythe-29 See Response to Comment Blythe-26. 38 

Blythe-30 See Response to Comment Blythe-24. 39 
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Blythe-31 See Response to Comment CO-1. 1 

Blythe-32 See Response to Comment CO-1. 2 

Blythe-33 Impacts to biological resources from the implementation of the proposed action 3 
are addressed in section 3.4 of the Final EIS/EIR. 4 

Blythe-34 The EIS/EIR is a joint NEPA/CEQA document. 5 

Blythe-35 The purpose of and need for the proposed action are addressed in section 1.2 of 6 
the Final EIS/EIR, and its goals and objectives are summarized in Chapter 2.   7 

Blythe-36 The proposed action would not affect the water level of the LCR, as discussed in 8 
section 3. 9.2.   9 

Blythe-37 The program is based on a maximum change in point of diversion of 1.574 mafy. 10 

Blythe-38 Chapter 2 of the HCP and Chapter 2 of the BA describe the covered activities, 11 
including ongoing water diversions and future changes in point of diversion up 12 
to 1.574 mafy. 13 

Phoenix, Arizona (Phoenix), July 22, 2004 14 

Phoenix- 1 Comment noted. 15 

Phoenix -2 See Response to Comment AGFD-3 16 

Phoenix -3 Comment noted. 17 

Phoenix -4 See Response to Comment RSLA-1. 18 

Phoenix -5 See Response to Comment RSLA-2. 19 

Phoenix -6 See Response to Comment RSLA-3. 20 

Phoenix -7 See Response to Comment RSLA-4. 21 

Phoenix -8 The HCP and EIS/EIR consider the potential use of both publicly and privately 22 
owned land.  No specific sites have been identified.  All land acquisition would 23 
be conducted on a voluntary basis and in a manner consistent with regulatory 24 
requirements. When site-specific activities are identified, additional 25 
environmental compliance, as appropriate, would be performed analyzing 26 
impacts associated with use of those specific sites.  See also Response to 27 
Comment RSLA-2. 28 

Phoenix -9 Comment noted. 29 
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ACRONYMS USED IN THE RESPONSES TO COMMENTS 1 

af  acre-feet 2 

afy  acre-feet per year 3 

AGFD  Arizona Game and Fish Department 4 

BA  Biological Assessment 5 

BIA  Bureau of Indian Affairs 6 

BLM  Bureau of Land Management 7 

BO  Biological Opinion 8 

CDFG  California Department of Fish and Game 9 

CEQA  California Environmental Quality Act 10 

CESA  California Endangered Species Act 11 

cfs  cubic feet per second 12 

DOI  U.S. Department of the Interior 13 

DW  Defenders of Wildlife et al.  14 

EIR  Environmental Impact Report 15 

EIS  Environmental Impact Statement 16 

EPA  U.S. Environmental Protection Agency 17 

ESA  Federal Endangered Species Act 18 

FMA  Funding and Management Agreement 19 

FR  Federal Register 20 

HCP  Habitat Conservation Plan 21 

IA  Implementation Agreement 22 

IMA  Important Management Area 23 

IOP  Inadvertent Overrun Policy 24 

ISG  Interim Surplus Guidelines 25 

ITA  Indian Trust Asset 26 

JOA  Joint Operating Agreement 27 

JPA  Joint Participation Agreement 28 

LCR  Lower Colorado River 29 

LCR MSCP Lower Colorado River Multi-Species Conservation Program 30 

LIMA  Less Important Management Area 31 

maf  million acre-feet 32 
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mafy  million acre-feet per year 1 

mg/L  milligram per liter 2 

MODE  Main Outlet Drain Extension 3 

MSHCP Multi-Species Habitat Conservation Plan 4 

msl  mean sea level 5 

NCCP  Natural Community Conservation Plan 6 

NDO  Nevada Department of Wildlife 7 

NEPA  National Environmental Policy Act 8 

NPS  National Park Service 9 

NSC  State of Nevada, Department of Administration, State Clearinghouse 10 

NWF  National Wildlife Federation 11 

OM&R  operation, maintenance, and replacement 12 

PILT  Payments in Lieu of Taxes 13 

ppm  parts per million 14 

RM  river mile 15 

RPA  reasonable and prudent alternative 16 

RPM  reasonable and prudent measure 17 

U.S.  United States 18 

USBR  U.S. Bureau of Reclamation 19 

USFWS U.S. Fish and Wildlife Service 20 

USGS  U.S. Geological Survey 21 

USIBWC U.S. Section, International Boundary and Water Commission  22 
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NAME STREET CITY STATE ZIP DATE/TIME SENT
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Adams, Jessica 12246 Fox Hound Ln. Orlando Fl 32826 8/18/2004
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Adrianne, C. P.O. Box 2820 Carson City NV 89702 8/11/2004
Ahrens, Danielle 109 S Wyomissing Ave. Shillington PA 19607 8/16/2004
Aidnik, Janette 6130 French Creek Rd. Shingle Springs CA 95682 8/11/2004
Alasti, Isabella 5320 Monalee Ave. Sacramento CA 95819 8/16/2004
Albertson, Pat 6750 S. Surrey Ln. Pahrump NV 89048 8/11/2004
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Allain, Ann 12618 Mount Overlook Ave. Cleveland OH 44120 8/17/2004
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Anderson, Margaret 60 Mission Circle Sedona AZ 86336 8/11/2004
Anderson, Pat 2131 Alta St. Los Angeles CA 90031-3 8/17/2004
Anderson, Rebecca 2311 4th St., Apt 304 Santa Monica CA 90405 8/11/2004
Anglemyer, Tami 707 Redbud Tr., Apt. 9 Buchanan MI 49107 8/22/2004
Anglum, Sherry 8298 Loma Vista Rd. Ventura CA 93004 8/16/2004
Antillon, Rick 1507 SE 14th St. Fort Lauderdale FL 33316 8/18/2004
Antuna, Martin 309-A Oregon Ave. Petaluma CA 94952 8/11/2004
Aranibar, Michael P.O. Box 1923 McKinney TX 75070 8/21/2004
Armani, Debra 5136 Varna Ave. Sherman Oaks CA 91423 8/11/2004
Armens, Karl 740 Juniper Dr. Iowa City IA 52245 8/18/2004
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Greenbank, Debbie 8932 La Serena Dr. Fair Oaks CA 95628 8/17/2004
Gregerson, Gary P.O. Box 421912 San Francisco CA 94142 8/11/2004
Griggs, Brenda 202 Arnold Blvd. Trlr 116A Abilene TX 79605 8/21/2004
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Gullette, Alan 3620 Rhoda Ave. Oakland CA 94602 8/11/2004
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Habib, Shahnoor 1401 Meadow Vista Dr. Carrollton TX 75007 8/15/2004
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Haner, Lu 9 Sherman Rd. Millis MA 02054 8/20/2004
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Haugsten, Christian 204 Albertz St. Cloverdale CA 95425 8/11/2004
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Hayes, Sara 3705 Country Club Dr., Unit 9 Long Beach CA 90807 8/11/2004
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Hill, Cheyrl 23314 Summer Pine Dr. Spring TX 77373 8/11/2004
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Hise, Diane 6068 Clay Spur Ct. Centreville VA 20121 8/21/2004
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Hockwalt, Megan 20223 Rhapsody Rd. Walnut CA 91789 8/16/2004
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Hoff, William 114 Pappy Hunt Lane Hot Springs AR 71913 8/21/2004
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Horlick, Susan 8496 Yashuntafun Rd. Tallahassee Fl 32311 8/18/2004
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Huskey, Marylin 4333 E. Angela Dr. Phoenix AZ 85032 8/15/2004
Hutchinson, Jill 103 Merrimac Ct. Lexington SC 29072 8/21/2004
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Huth, Peggy 1817 Island View Dr. Mesquite TX 75149 8/22/2004
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Inouye, Keri 206 E. Chilton Dr. Tempe AZ 85283 8/15/2004
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Iyer, Lisa 3018 Corte Hermosa Newport Beach CA 92660 8/11/2004
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Jamvold, Shunko 340 Acadia Ln. San Rafael CA 94903 8/17/2004
Janousek, Jennifer 9657 Inver Grove Trail Inver Grove Heights MN 55076 8/16/2004
Janowitz-Price, Beverly 796 N. Sunset Rd. Apache Junction AZ 85219 8/11/2004
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List of Signatories to the Common Letter
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Jeffs, Michelle 8330 N. 19th Ave. #3125 Phoenix AZ 85021 8/19/2004
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Jo, Pamela Box 8347 Incline Village NV 89452 8/16/2004
Joffe, Gary 1260 Napoli Dr. Pacific Palisades CA 90272 8/20/2004
Johanson, Karen 1720 Sky Mountain Way Henderson NV 89014 8/17/2004
Johns, Kathy 2261 S. Williams Rd. Greenbrier TN 37073 8/19/2004
Johnson, Beverly 6142 E. Port Bay Rd. Wolcott NY 14590 8/21/2004
Johnson, Janet 175 S. Main St. Manchester CT 06040 8/20/2004
Johnson, Jill 463 Springwood Dr. Joliet IL 60431 8/20/2004
Johnson, Kathryn 261 Meadow Dr. Genoa City WI 53128 8/11/2004
Johnson, Lizabeth 21705 52nd Ave. West Mountlake Terrace WA 98043 8/18/2004
Johnson, Michelle 916 Divisadero St. Fresno CA 93721 8/16/2004
Johnson, Nancy 73465 315th St. Collins IA 50055 8/19/2004
Johnson, Terry Floyd 1327 E. 4th St., Ste. D Long Beach CA 90802 8/11/2004
Johnson, Tim P.O. Box 2188 Seward AK 99664 8/19/2004
Johnston, Steve 1543 N. Plaza De Lirios Tucson AZ 85745 8/11/2004
Johnston, Timothy 3094 Lake Dr., Apt. F7 Marina CA 93933 8/11/2004
Jones, Linda 1349 Hollowell St. Ontario CA 91762 8/11/2004
Jones-Napier, Pennye 236 Walnut St. NW Washington D.C. 20012 8/17/2004
Jordan, Diana 201 N. 67th Ave. Hollywood FL 33024 8/16/2004
Jorgenson, James 1121 Top O' Hollow Rd. Ames IA 50010 8/18/2004
Judah, Debe 125 S. Kalanchoe Ave. Broken Arrow OK 74012 8/16/2004
Jurgens, Barbara 13005 NE 71st St. Kirkland WA 98033 8/19/2004
Justice, Mark 1940 Fullerton Rd., Apt. 57 Rowland Heights CA 91748 8/12/2004
Kadletz, David 2778 Worden St. San Diego CA 92110 8/22/2004
Kaitlin, N. 104 SE 6th St. Battle Ground WA 98604 8/16/2004
Kalina, Matt 8342 E. Weldon Ave. Scottsdale AZ 85251 8/11/2004
Kalman, Janet 901 NW 4th Ave. Boca Raton FL 33432 8/15/2004
Kalmar, Angie 9552 Via Venezia Burbank CA 91504 8/17/2004
Kane, Caroline 4664 Vantage Ave. Valley Village CA 91607 8/11/2004
Kaneko, Sabine 674 Via Santa Ynez Pacific Palisades CA 90272 8/11/2004
Karlsvik, Sandra P.O. Box 32 Fox Island WA 98333 8/15/2004
Kashanian, Nematolah 170 Prospect Ave. Hackensack NJ 07601 8/21/2004
Kato, Masashi 440-1-212 Kamiyabe-Cho Totsuka-Ku Yokohama Ch 8/21/2004
Katz, Alissa Lanikaula Hilo HI 96720 8/17/2004
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Kawa, Sandra 1620 SE Green Acres Ci. N101 West Warwick RI 02893 8/12/2004
Kegelman, B. 665 S. Wawaset Rd. West Chester PA 19382 8/11/2004
Kehn, Phillip 9 Poplar Ave.- Elsemere Wilmington DE 19805 8/11/2004
Kelly, Rebecca 421 Chisolm Trl. Hurst TX 76054 8/19/2004
Kennedy, Barbara 3009 Beach Ave. Venice CA 90291 8/11/2004
Kennedy, Heather 220 Sonora Dr. SE Calhoun GA 30701 8/22/2004
Kennedy, Jean 5001 Robinsong Rd. Sarasota FL 34233 8/21/2004
Kenny, Joseph 3770 Ruette San Raphael San Diego CA 92130 8/11/2004
Kerby, Katherine 4612 W. Hayward Pl. Denver CO 80212 8/15/2004
Kerwell, Cherie 417 N. Durkee St. Appleton WI 54911 8/20/2004
Kesselman, Barry 45 Crocked Rd. Medford MA 02155 8/20/2004
Kessler, Kresta 212 Bibb Ave. Beckley WV 25801 8/21/2004
Ketterer, Marcia 2102 W. Dahlia Dr. Phoenix AZ 85029 8/11/2004
Kieffer, Ramsay 622 Adams Dr. Milford DE 19963 8/11/2004
Kilgore, Darlene 723 W 101st Ave. Tampa FL 33612 8/21/2004
Kindred, Loretta 212 Prospect St. Shreveport LA 71104 8/16/2004
King, Marcia 11350 Chenault St. Los Angeles CA 90049 8/17/2004
Kirby, Lynn 4148 Maybelle Ave. Oakland CA 94619 8/11/2004
Kirby, Rya 231 Moran St. Reno NV 89501 8/11/2004
Kirkpatrick, Jennifer 28555 Melling Dr. Scappoose OR 97056 8/21/2004
Kirshner, Nicole 60 E. 8th St., Apt 17 E New York City NY 10003 8/20/2004
Kisluk, Jan 1914 Eaton Rd., P.O. Box 1325 North Conway NH 03860 8/22/2004
Kisor, Dave 1970 7th St., #112 Riverside CA 92507 8/12/2004
Kistler, Lousie 3645 W 46th Ave. Denver CO 80211 8/21/2004
Kistner, Carrie 186 Chesnut St. Manchester CT 06040 8/19/2004
Kitchens, Elizabeth 2201 Virginia St., Apt 5 Berkley CA 94709 8/16/2004
Klein, Emily 1436 Missouri St. San Diego CA 92109 8/17/2004
Klein, Laura 1519 Virginia St. Berkley CA 94703 8/16/2004
Kogan, Susan 209 Belmont Pl. #209 Boynton Beach FL 33436 8/22/2004
Kondreck, Janine 799 Dahlia St. Apt 201 Denver CO 80220 8/19/2004
Konie, Lisa 13446 Alvarado Ct. Saratoga CA 95070 8/16/2004
Koplik, Elaine 20 Stonehenge Ln. Apt. 10 A Albany NY 12203 8/20/2004
Koplik, Mary 20 Stonehenge Ln. Apt. 10 A Albany NY 12203 8/20/2004
Kosinski, Cindy 104 Mary St. Binghamton NY 13903 8/11/2004
Kovacs, Natalie 23592 Windsong Apt #51-G Aliso Viejo CA 92656 8/11/2004
Kozak, Fred 19 Waters Edge Marston Mills MA 02648 8/21/2004
Kral, Suzanne 13208 Chillicothe Rd. Chesterland OH 44026 8/19/2004
Krampert, Melissa 24 Cabot St. Apt. 1 Salem MA 01970 8/20/2004
Kreider, Ben 228 W. Main St., Apt #2 Mountville PA 17554 8/15/2004
Krenelka, Jo 10157 Jett Dr. St. Louis MO 63136 8/18/2004
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Kritzer, Sherry P.O. Box 938 Moss Beach CA 94038 8/15/2004
Kropf, Joseph 48 Everett St. Kensington CT 06037 8/15/2004
Krueger, D. 5280 Little Mountain Dr., Apt. H3 San Bernardino CA 92407 8/16/2004
Krug-Foster, Christa P.O. Box 208 Visalia CA 93279 8/19/2004
Krupitiski, Daniel 2135 Beverwil Dr. Los Angeles CA 90034 8/11/2004
Kuhn, Rosie Marie 1655 W. Tenaya Way Fresno CA 93711 8/11/2004
Kuiper, Amy 5220 Osceola Denver CO 80212 8/21/2004
Kuo, Stephanie 5032 Amberwood Dr. Fremont CA 94539 8/11/2004
Kushner, Barry 343 Penn St. Burlington NJ 08016 8/20/2004
La Mar, Diana 3647 Jennifer St. San Diego CA 92117 8/22/2004
La Spada, Erica 830 Woodfield Ct. Kissammee FL 34744 8/20/2004
Lacobucci, Maryann 177 N. Madison Ave. Upper Darby PA 19082 8/11/2004
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Landowne, Deborah 108 Belle Ave. San Rafael CA 94901 8/11/2004
Langlitz, Linda 22710 John Rolfe Ln. Katy TX 77449 8/11/2004
Langsam, Raphael 11250 78th Ave., Apt 1 D Flushing NY 11375 8/18/2004
Langston, Diane P.O. Box 628 Buchanan Dam TX 78609 8/19/2004
Lanning, Kathryn 3417 S. Heritage St. Visalia CA 93277 8/11/2004
Lanning, Michalyn 603 Woodlake Cir. Sugar Land TX 77478 8/22/2004
Lanoir, Bridget 12 Lake Placid Club Dr. Lake Placid NY 12946 8/15/2004
Lanteri, Pete 75 Chenango Dr. Bay Shore NY 11706 8/21/2004
Lantz, Carol Ann 27494 S Boundary Rd. Corvallis OR 97330 8/21/2004
Larosa, Gary John 34-24 82nd Street Apt 4-L Jackson Heights NY 11372 8/11/2004
Larson, Anissa 2398 N Keystone Dr. Flagstaff AZ 86004 8/15/2004
Lauder, David 322 Hambletonian Dr. Oak Brook IL 60523 8/19/2004
Lavin, Jennifer 1618 Cherry Lake Way Heathrow FL 32746 8/17/2004
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Lemieux, Jean 3074 Cascade Ct. Camino CA 95709 8/11/2004
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Loveall, Kristie P.O. Box 378 Lodi CA 95241 8/11/2004
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Lowe, Lewis 5860 Lynn St. San Diego CA 92105 8/21/2004
Lubovich, Suzanne 7351 Sportsman Club Rd NE Bainbridge Island WA 98110 8/11/2004
Lucas, Diane 1330 Airport Rd. Morris IL 60450 8/11/2004
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Mackrell, Thomas 3116 Peach St., Apt. 2 Erie PA 16508 8/17/2004
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McKinney, Laura 12707 Mitchell Ave. #201 Los Angeles CA 90066 8/11/2004
McLellan, Tawny 222 Avd De La Vereda Ojai CA 93023 8/15/2004
McMillan, Laurie 125 Tambec Trce NW Lilburn GA 30047 8/21/2004
McNally, Maurine 4023 North Pontiac Avenue Chicago IL 60634 8/21/2004
McNamara, Vivian 401 B Richmond St. El Segundo CA 90245 8/19/2004
McNaughton, Patricia Rr #3 Desoto KS 66018 8/11/2004
McNeil, Daniel 7815 A Timber Commons Ln. Charlotte NC 28212 8/18/2004
McNiff, Claudia 1623 E. Candlestick Dr. Tempe AZ 85283 8/11/2004
McNitt, Ruth 1752 S. Rogers Cir. Mesa AZ 85202 8/11/2004
McPherson, Ray P.O. Box 1155 Aberdeen WA 98520 8/22/2004
McRae, Lyle, G. 716 NE 10th St. North Bend WA 98045 8/15/2004
Meacham, Meribeth 2810 Franklin St., Apt. 32 San Francisco CA 94123 8/17/2004
Medanic, Rachel 265 Vernon St., #109 Oakland CA 94610 8/15/2004
Medeiros, Mary 2799 Castle Hill Ct., Apt 2 Sacramento CA 95821 8/20/2004
Meeker, Jim 2712 Onate Rd. Roswell NM 88201 8/21/2004
Meglashen, Ann 1384 Rio Santa Cruz Green Valley AZ 85614 8/22/2003
Melendez, Chris 4633 Bountiful Way Las Vegas NV 89121 8/20/2004
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Mercury, Rhyann 7409 Yarmouth Ave. Reseda CA 91335 8/15/2004
Merrill, Deborah 653 Partridge Ave. Menlo Park CA 94025 8/11/2004
Merrill, Susanne 1874 Castle Rock Road Afton VA 22920 8/11/2004
Messina, Matthew 104 Hempstead Ave. Lynbrook NY 11563 8/18/2004
Meyers, Mandy 120 S. Delsea Dr. Clayton NJ 08312 8/11/2004
Meyert, Suzanne 152 Branchbrook Dr. Henrietta NY 14467 8/19/2004
Miceli, Susan P.O. Box 177 Streamwood IL 60107 8/19/2004
Michaels, Shirley 4849 E. Palo Brea Ln. Cave Creek AZ 85331 8/11/2004
Michalski, Misty 32383 Corydon St. Lake Elsinore CA 92530 8/16/2004
Mies, Charles 13n258 Wedgewood Dr. Elgin IL 60123 8/21/2004
Mikkelson, Bernadette 188 Walter Ave. Hauppauge NY 11788 8/21/2004
Miles, Charlie 3830 E. Windsong Dr. Phoenix AZ 85048 8/11/2004
Miller, Edmund 488 University Ave., Apt 619 Palo Alto CA 94301 8/11/2004
Miller, Gloria P.O. Box 1130 Springville CA 93265 8/16/2004
Miller, Jean 1023 New Dawn Lane Odenton MD 21113 8/20/2004
Miller, Leslie 10022 Reseda Blvd., Unit 8 Northridge CA 91324 8/11/2004
Miller, Meshell 3636 Jenny Lind Ave. North Highlands CA 95660 8/11/2004
Miller, Michael 3973 Greasewood St. Yucca Valley CA 92284 8/17/2004
Mink, Erin 500 W. 11th St. #300 E Lawrence KS 66044 8/19/2004
Mishka, Erica 4179 N. Bloomington Ave., Apt. 203 Arlington Heights IL 60004 8/15/2004
Mishodek, Sandy P.O. Box 1614 Running Springs CA 92382 8/16/2004
Mitchell, Denise 2149 Savoy St. Corpus Christi TX 78414 8/19/2004
Mitrou, Gina 25023 Peachland Ave. Apt. 152 Newhall CA 91321 8/11/2004
Mizerany, Catherin 2365 Virginia Ct. Arnold MO 63010 8/22/2004
Mollen, Phyllis 205 W. 91st St., Apt. 3B New York NY 10024 8/23/2004
Montelli, Patricia 118 Richards Glen Dr. Franklin TN 37067 8/15/2004
Montgomery, Douglas 707 Haight St., Apt. 2 San Francisco CA 94117 8/11/2004
Mooberry, Jane 1917 Sea Gull Dr. El Paso TX 79936 8/21/2004
Moody, Kristel 536 Deer Creek Ct. Jackson NJ 08527 8/20/2004
Moon, Rachel 6311 Bach Dr. West Chester OH 45069 8/19/2004
Moore, Whitney 144 Skyland Dr. Lakeland FL 33813 8/19/2004
Morasca, Alithea 2130 Ash St. Palo Alto CA 94306 8/17/2004
Moreno, Christine 6251 Palm Trace Landings Dr. Apt 119 Davie FL 33314 8/11/2004
Morford, Carrie 119 Vivian Dr. Pleasant Hill CA 94523 8/16/2004
Morgan, Amy P.O. Box 247 Rivesville WV 26588 8/17/2004
Morgan, Michelle 1760 Avenida Del Mundo Unit 201 Coronado CA 92118 8/11/2004
Morris, Caren 2604 Spearpoint Dr. Reno NV 89509 8/11/2004
Morris, Marion 36482 Rodgers Ln. Yucaipa CA 92399 8/11/2004
Morris, Marion 36482 Rodgers Ln. Yucaipa CA 92399 8/11/2004
Morris, Sharon 23693 Glenbrook Ln. Hayward CA 94541 8/11/2004
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Morrison, Fran 17875 La Rosa Ln. Fountain Valley CA 92708 8/16/2004
Morse, Debbie 3700 Lyon Rd., Apt. 260 Fairfield CA 94534 8/11/2004
Mortellito, Nina 401 East 88th St. New York NY 10128 8/20/2004
Mortellito, Nina 401 East 88th St. New York City NY 10128 8/20/2004
Moryusef, Alberto 17890 W Dixie Hwy., Apt 305 North Miami Beach FL 33160 8/21/2004
Mosher, Monique 14 Sylvia Ln. Corrales NM 87048 8/11/2004
Moshier, Deborah 5 Sea Meadows Lane Waterford CT 06385 8/19/2004
Mueller, Marianne 345 Forest Ave, Apt. 111 Palo Alto CA 94301 8/15/2004
Muenter, Andrea 1755 Partridge Dr. San Luis Obispo CA 93405 8/11/2004
Mufalli, Sam 709 Church Rd. Cherry Hill NJ 08002 8/17/2004
Mullan, Terry 16237 N 57th St. Scottsdale AZ 85254 8/12/2004
Mullins, Veneita 280 Grant Ave. Satellite Beach FL 32937 8/18/2004
Munn, Sharon 432 158th St. SE Bothell WA 98012 8/20/2004
Murphy, Barbara P.O. Box 695 Somers NY 10589 8/15/2004
Murphy, Liz 9560 White Meadow Rd. Pollack Pines CA 95726 8/11/2004
Murphy, Michele 3707 Brooklyn Ave. Brooklyn MD 21225 8/18/2004
Murphy, Penny 8480 Gulf Beach Highway Pensacola FL 32516 8/20/2004
Murray, Joel 1507 E West Hwy. Apt. 173 Silver Spring MD 20910 8/21/2004
Myers, Jim 4038 E. Hayhurst Ln. Tucson AZ 85712 8/11/2004
Naftaly, Stanley 521 N. La Cumbre Rd., Apt. 52 Santa Barbara CA 93110 8/11/2004
Namisnik, Wendy 3138 Prince Henry Dr. Sacramento CA 95833 8/11/2004
Nance, O. P.O. Box 255 Carlotta CA 95528 8/11/2004
Navas, Mary Ellen 743 A Walker Ave. Oakland CA 94610 8/11/2004
Navon, Gina 46 1st St. Rumson NJ 07760 8/22/2004
Neidhammer Jr., William. 1127 Canadochly Rd. York PA 17406 8/16/2004
Nelson, Barbara 462 Esplanade Pelham NY 10803-2646 8/11/2004
Nelson, Frances 1651 Cumberland St. St. Paul MN 55117 8/16/2004
Nelson, Jeanne 5017 Stonehedge Dr. Santa Rosa CA 95405 8/11/2004
Nelson, Louise 8992 Edcliff Ct. SE Aumsville OR 97325 8/11/2004
Nelson, Lynnze 1875 Orange Grove Dr. San Jose CA 95124 8/16/2004
Nemour, Stacey 527 S. Hobart Blvd #503 Los Angeles CA 90020 8/11/2004
Nestler, Diane 227 S. San Gabriel Ave. Azusa CA 91702 8/11/2004
Neveux, Dominique 1820 Simpson Ave. Reno NV 89503 8/15/2004
Niccoli, Arthur 2 Nakomo Dr. Litchfield NH 03052 8/11/2004
Nicholls, Valerie 1000 SW 130th #104 Seattle WA 98146 8/20/2004
Nicholson-Schenk, Marguerite 6626 McCallum St. Philadelphia PA 19119 8/16/2004
Ninneman, Douglas 414 E Cedar Ave. Apt. 4 Burbank CA 91501 8/21/2004
Nittinger, Donna P.O. Box 1543 Sebastopol CA 95473 8/19/2004
Nobbe, Nancy 11187 Chase Way Wesminister CO 80020 8/22/2004
Noll, Sharon 1660 E Crimson Canyon Pl. Tucson AZ 85737 8/16/2004
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Norman, Gina 738 W. Valley View Dr. Fullerton CA 92835 8/20/2004
Norwine, Judith 323 E. 11th St. Port Clinton OH 43452 8/11/2004
Novak, Judy 21073 Foothill Trail Akeley MN 56433 8/17/2004
O., Nance P.O. Box 255 Carlotta CA 95528 8/12/2004
Obuckley, Todd 881 Airport Rd. Chapel Hill NC 27514 8/18/2004
Obudzinski, Dirk 710 N. Hummingbird Ln. Sedona AZ 86336 8/17/2004
Ochoa, Zenobia 900 W. Zeering Rd. Turlock CA 95382 8/11/2004
Oden, Carroll 13218 N 76th Pl. Scottsdale AZ 85260 8/15/2004
O'Donnell, Matt 2340 Lemur St. Santa Rosa CA 95401 8/11/2004
Ohanian, Diane 7890 Hemphill Dr. San Diego CA 92126 8/16/2004
Oldham, Danielle 12 W. 2nd Ave., Apt D Conshohocken PA 19428 8/17/2004
Oliver, Ardis 8851 Gothic Ave. North Hills CA 91343 8/17/2004
Oliver, Jennifer 408 Sansom St. Upper darby PA 19082 8/11/2004
Olson, Sandra 1819 Elm St. Alameda CA 94501 8/11/2004
Oman, Gilda 415 Miramar St. Upland CA 91784 8/11/2004
Orcholski, Gerald 2400 Brigden Rd. Pasadena CA 91104 8/11/2004
Ortiz, Rachel 14347 Huntingfield Ct. Orlando FL 32824 8/18/2004
Osborn, Kellie 6377 Rouget Rd. Palmyra MI 49268 8/21/2004
Osborn, Kristin 850 Beech St. #102 San Diego CA 92101 8/11/2004
Oster, Carol 86 Bonnie St. Glasgow MT 59230 8/23/2004
Ostrowski, Marcia 3850 N. Fanning Dr., Unit C-4 Flagstaff AZ 86004 8/11/2004
Ourusoff, Peter 3833 Ross Rd. Sebastopol CA 95472 8/15/2004
Outler, D. 4862 N.E. 4th Ave. Fort Lauderdale FL 33334 8/18/2004
Overton, Paul 6810 Dilusso Dr. #276 Elk Grove CA 95758 8/16/2004
Owen, Aledajeanne P.O. Box 61 Oak Harbor WA 98277 8/21/2004
Owen, Betty 1190 Pismo Ave. Los Osos CA 93402 8/11/2004
Paddock, Kathryn 5386 Jed Smith Rd. Hidden Hills CA 91302 8/22/2004
Paddock, Margaret 1790 W. Desert Willow Dr. Cottonwood AZ 86326 8/11/2004
Paige, Stacey 621 S. Gramercy Pl. Apt 310 Los Angeles CA 90005 8/16/2004
Pak, Phyllis 8987 Roosevelt Hwy Warm Springs GA 31830 8/11/2004
Pakradooni, Jennie 81 Surrey Street Brighton MA 02135 8/20/2004
Paley, Jane 11133 Rose Ave., Apt. 8 Los Angeles CA 90034 8/11/2004
Palladine, Michelle A. 777 E. Tahquitz Canyon Way, Ste. 200 Palm Springs CA 92262 8/16/2004
Palmer, Geri 248 Bernick Dr. Langhorne PA 19047 8/21/2004
Palmer, Richard P.O. Box 576864 Modesto CA 95357 8/11/2004
Palozola, Rosemarie 9199 Sunshine Blvd. New Port Richey FL 34654-4 8/18/2004
Panjabi, Arvind 5501 Continental Dr. Fort Collins CO 80526 8/19/2004
Panzica, Marguerite 12528 Stillman St. Lakewood CA 90715 8/16/2004
Parham, Glenda P.O. Box 146 Humphrey AR 72073 8/19/2004
Parke, Elizabeth 1212 E. 7th St. Pittsburgh KS 66762 8/21/2004
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Parker, Erika Carriage Hills Conroe TX 77384 8/20/2004
Parker, Judson 917 Shabbona Trl Batavia IL 60510 8/18/2004
Parker, Nicole 8411 Hunting Saddle Dr. Hudson FL 34667 8/22/2004
Parker, Rodney Carriage Hills Conroe TX 77384 8/20/2004
Parnell, Barbara 5301 SW 19th St. Plantation FL 33317 8/11/2004
Patterson, Donna 4474 Viadelesbrisas Scottsdale AZ 85258 8/11/2004
Peak, Matthew 708 35th Ave. San Francisco CA 94121 8/11/2004
Pealer, Renate 3421 Dawn Dr. Hamilton OH 45011 8/15/2004
Pedone, Chris 2131 Gilpin St. Denver CO 80205 8/17/2004
Peeplez, Kelle P.O. Box 1649 Perris CA 92572 8/11/2004
Peltier, Michelle 13107 E. Button Rd. Elk WA 99009 8/20/2004
Pendry, Joseph P.O. Box 3346 Freedom CA 95019 8/11/2004
Perkins, Guy 220 Carville Cir. Carson City NV 89703 8/11/2004
Perlman, Eileen 9810 Zelzah Avenue Ste 112 Northridge CA 91325 8/11/2004
Perrault, Claire 1185 20th St. #103 Key West FL 33040 8/21/2004
Perry, Lisa 37117 Royal Oak Rd. Fruitland Park FL 34731 8/18/2004
Persico Lettiere, Paula 181 Powers St. Bsmt. Brooklyn NY 11211 8/20/2004
Perykasz, John 172 Read Ave. Yonkers NY 10707 8/15/2004
Pesteanu, Loretta 331 16th St., Apt. 1 Brooklyn NY 11215 8/15/2004
Peters, John 3841 4th Ave. San Diego CA 92103 8/11/2004
Peterson-Hosto, Audrey 10350 Cyclone Ave. Yuma AZ 85365 8/21/2004
Phillips, Janice 5380 Brittainywood Rd. Kernersville NC 27284 8/20/2004
Phillips, Patricia 487 Wolcott Ave. Kent OH 44240 8/16/2004
Philp, Hilary 10809 Blix St., Unit 2 North Hollywood CA 91602 8/11/2004
Piani, James 9485 Pinedale Cir. Sandy UT 84092 8/21/2004
Picken, Libby 15 East Eager St., Apt. 1F Baltimore MD 21202 8/17/2004
Pier, Italia 1914 Corinth Ave., Apt. 101 Los Angeles CA 90025 8/11/2004
Pierce, Deborah 9182 Generations Dr. Elk Grove CA 95758 8/11/2004
Pierce, Sharon 120 Rosina Ave. Modesto CA 95354 8/15/2004
Pietrocarlo, Paul 18248 N 6th Dr. Phoenix AZ 85023 8/11/2004
Pike, Nancie 8435 Geyser Ave. Northridge CA 91324 8/11/2004
Pilgrim, Doug 2299 NE Goldenrod Cir. Bremerton WA 98311 8/21/2004
Pirkhl, Mike 8566 Calabash Ave. Fontana CA 92335 8/11/2004
Pitkin, Peter 1411 Enchanted Way San Mateo CA 94402 8/19/2004
Pitt, Terry 5726 NE Detroit Ave. Kansas City MO 64119 8/17/2004
Pizano, Luis 1939 Senate St. St. Louis MO 63118 8/17/2004
Pohorylo, Erast 2134 Haven Rd., Apt F Wilmington DE 19809 8/15/2004
Polacsek, Alyssa 224 E. 21st. St. New York City NY 10010 8/18/2004
Polesky, Alice 890 Kansas St. Apt. 4 San Francisco CA 94107 8/11/2004
Pollack, Jerry 10438 Las Lunitas Tujunga CA 91042 8/11/2004
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Pollan, Jeffrey 32 Wildwood Gardens Apt. G2 Port Washington NY 11050 8/15/2004
Pollock, Michele 107 Vesey Street Brockton MA 02301 8/16/2004
Polsky, David 1102 Rosario Dr. Topanga CA 90290 8/11/2004
Porter, Candice 13419 W. 126th Pl. Overland Park KS 66213 8/22/2004
Porter, Dereck 9261 Lime Circle Cypress CA 90630 8/11/2004
Porter, Sandra 4320 5th Ave. N Saint Petersburg FL 33713 8/18/2004
Potter, Diane 1905 Laurel Park Highway Hendersonville NC 28739 8/18/2004
Powdrell, Laura L. 332 Jessica Way Northbridge MA 01534-2101 8/22/2004
Powers, Michael 5601 E. Holmes St. Tucson AZ 85711 8/11/2004
Powers, Regina 3309 Sollers Point Road Baltimore MD 21222 8/17/2004
Preece, Shawna P.O. Box 353  Brandenton FL 34206 8/21/2004
Preuss, G. 405 Ruth St. Bridgeport CT 06606 8/19/2004
Price, David P.O. Box 163 Bryn Mawr CA 92318 8/11/2004
Prive, Melissa 13 N. Main St. Apt. 2 Waterbury VT 05676 8/20/2004
Proe, Steve P.O. Box 94 Greenwood CA 95635 8/11/2004
Proksch, Veronica 104 W Lowe Ave. Fairfield IA 52556 8/15/2004
Quaid, Kerey 37703 2nd St. Fremont CA 94536 8/16/2004
Quaid, Nicole 1551 Echo Park Ave. #301 Los Angeles CA 90026 8/11/2004
Quandt, Cathleen 2413 C 5th St. Berkley CA 94710 8/11/2004
Quartararo, Lisa 159 Archangela Ave. Colonia NJ 07067 8/15/2004
Quig, Alec 60580 Gentle Run Ct. South Bend IN 46614 8/19/2004
Quijano, Sigfrido 185 Rue Berlioz Montreal PQ 8/17/2004
Raba, Eric 4225 Inglewood Blvd., Apt. 306 Los Angeles CA 90066 8/11/2004
Racine, Bob 1643 W. 5th St. Mesa AZ 85201 8/12/2004
Racz, Andrew Box H183 Lehigh University Bethlehem PA 18015 8/18/2004
Raich, Katie 5700 N. Tamiami Trail Box 238 Sarasota FL 34243 8/18/2004
Rakotz, Jenelle 1022 Summit Avenue South St. Paul MN 55075 8/20/2004
Ramirez, Julie 19264 Lowell Ave. Hayward CA 94541 8/17/2004
Rao, Sharon 8622 W. Davis Rd. Peoria AZ 85382 8/11/2004
Raper, Connie 2614 Woodmont Dr. Durham NC 27705 8/19/2004
Rasche, Sandra P.O. Box 116 Ruth CA 95526 8/11/2004
Rasey, Karen 426 W. Cottonwood Ln., Lot 9 Casa Grande AZ 85222 8/11/2004
Rashkind, Jennifer 39010304 Keys Complex Gainesville FL 32612 8/21/2004
Ratliff, Jeremy 1465 West 78th Circle Denver CO 80221 8/22/2004
Ray, Michelle 7507 Moredale Rd. Louisville KY 40222 8/21/2004
Redenbach, Christy 718 Springlake Rd. Lawrenceville GA 30045 8/21/2004
Reed, Lisa P.O. Box 295 Green Valley AZ 85622 8/16/2004
Reese, Jameala 603 Brentwood Pl. Brandon FL 33511 8/22/2004
Reese, Marianne 42870 Via Oporto Fremont CA 94539 8/17/2004
Reese, Rebecca 2512 Custer Ave. Odessa TX 79761 8/19/2004
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Reeves, Connie P.O. Box 7724 Lakeland FL 33807 8/21/2004
Reeves, Kathleen 3593 Asperwood Circle Coconut Creek FL 33073 8/21/2004
Refsell, Nadine 5960 Stoneridge Dr., Ste 206 Pleasanton CA 94588 8/11/2004
Regan, John 11 russell Rd. Winchester MA 01890 8/20/2004
Regenery, Lynn 1957 Prestwick Ln. Wilmington NC 28405 8/21/2004
Regrave, Denise 3310 Longleaf Ct. Tallahassee FL 32310 8/17/2004
Rehfuss, Tom 706 Wellington Sts. Sparta Wi 54656 8/19/2004
Reich, Heather 21980 Victory Dr. Hayward CA 94541 8/17/2004
Reilly, Peter 1555 Mill Race Lane West Chester PA 19380 8/21/2004
Reinbold, Gary 1301 N. Dearborn #604 Chicago IL 60610 8/18/2004
Reisert, James 7 Charlemonte Court North Chelmsford MA 01863 8/21/2004
Rentschler, Dennis P.O. Box 2168 West Dover VT 05356 8/15/2004
Reynolds, Janet 7435 Walling Ln. Dallas TX 75231 8/20/2004
Ricci, Scott 588 E. San Lorenzo Rd. # 202 Palm Springs CA 92264 8/11/2004
Ricciardi, H. Woodview Dr. Brookfield CT 06804 8/23/2004
Rice, Jan P.O. Box 454 Cazadero CA 95421 8/21/2004
Rich, Dana 3425 19th St., Apt. 8 San Francisco CA 94110 8/16/2004
Rich, Ruth 1733 South Holt Los Angeles CA 90035 8/11/2004
Richards, Loretta 25431 N 63rd Dr. Glendale AZ 85310 8/11/2004
Richardson, Colleen 405 Leibrandt Ave., Apt 1 Santa Cruz CA 95060 8/11/2004
Richman, Heather 333 Castle Dr. Santa Cruz CA 95065 8/11/2004
Rickard, James 12341 Colinstone Pl. Glen Allen VA 23059 8/15/2004
Rickert, Odette 18311 Las Cumbres Rd. Los Gatos CA 95033 8/11/2004
Rico, Carmen 185 Rue Berlioz Montreal H3E1C1 8/11/2004
Ridolfi, Paula 380 Rector Pl. Apt. 24b New York NY 10280 8/21/2004
Rini, Thomas 7018 E. Elbow Bay Dr. Tucson AZ 85710 8/11/2004
Riordian, Kim 650 Mt. Vernon Pl. Batavia IL 60510 8/21/2004
Rivera, Jason 11277 Sardis Ave. Los Angeles CA 90064 8/11/2004
Roberts, Jan 804 E Clubhouse Ln. Queen Creek AZ 85242 8/15/2004
Robison, Anne 14633 McCormick St. Sherman Oaks CA 91411 8/11/2004
Roche, Lauretta 265 S. Main St. Flemington NJ 08822 8/16/2004
Roche, Robert 16 Newton Ln. Trumbull CT 06611 8/21/2004
Rodgers, Julie 7406 NE 145th Pl. Kenmore WA 98028 8/15/2004
Rodriguez, Carol 22798 Av. San Luis Woodland Hills CA 91364 8/17/2004
Roed, Ingrid 3964 20th St. San Francisco CA 94114 8/11/2004
Roeder, Carol 2928 Peach Tree Rd. Fallon NV 89406 8/11/2004
Rogers, Charlotte 513 E. Abriendo Ave. Pueblo CO 81004 8/11/2004
Rogers, Margaret 15420 La Miranda Blvd., Unit 204 La Miranda CA 90638 8/11/2004
Rogers, Susan 129 N. Swall Dr. Los Angeles CA 90048 8/21/2004
Roka, Rutham 648 Circlewood Dr. Venice FL 34293 8/18/2004
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Rolsky, Robert 9940 E. Mariposa Grande Dr. Scottsdale AZ 85255 8/11/2004
Romenro, Dottie 23644 Via Delicia Valencia CA 91355 8/11/2004
Romesburg, Denise 7326 N. 21st. Ave. Phoenix AZ 85021 8/11/2004
Root, Charlene 8634 Friends Ave. Whittier CA 90602 8/11/2004
Root, William 2022 E 5th St. Tucson AZ 85719 8/15/2004
Rorke-Davis, Shawn 303 E. Orange Dr. Phoenix AZ 85012 8/11/2004
Rose, Pandora 434 Creelman Ln. Ramona CA 92065 8/11/2004
Rosellini, Sandy 645 Maybell Ave. Palo Alto CA 94306 8/19/2004
Rosenberg, Jeanne 1844 Harbinson Canyon Rd. El Cajon CA 92019 8/16/2004
Rosenblum, Michael 651 west 70th st. Kansas City MO 64113 8/21/2004
Rosenkrantz, Stewart 2319 SE 9th St. Pompano Beach FL 33062 8/15/2004
Rosenthal, Ann 1138 Alice St. Davis CA 95616 8/11/2004
Rosenthal, Carol 6248 Morella Ave. North Hollywood CA 91606 8/11/2004
Ross, Claudia 3135 Redcoat Ln. Sacramento CA 95827 8/11/2004
Ross, Margaret 705 E. Park Dr. Payson AZ 85541 8/11/2004
Ross, William 1111 N. Crabtree Ln. Mount Prospect IL 60056 8/11/2004
Rothman, Marisa 701 Ocean Ave. #201 Santa Monica CA 90402 8/11/2004
Routson, Diane P.O. Box 140006 Toledo OH 43614 8/22/2004
Rowe, Vicki 3132 Auburn Rd. Bloomington IL 61704 8/21/2004
Rowley, Sean P.O. Box 94 Fabius NY 13063 8/21/2004
Rowley, Sean P.O. Box 94 Fabius NY 13063 8/21/2004
Royce-Wilder, Carol 445 28th Ave. Venice CA 90291 8/11/2004
Rueda, Kristy 109 Endicott St. Boston MA 02113 8/18/2004
Ruggles, Suzanne P.O. Box 546 Westhampton NY 11977 8/20/2004
Rumple, Pamela 9743 W. 85th St., Apt A Overland Park KS 66212 8/15/2004
Rush, Charlene 100 Anderson St., Apt 541 Pittsburgh PA 15212 8/11/2004
Rush, George 8260 Via Urner Way Bonsall CA 92003 8/16/2004
Rushing, Laura 11160 Jollyville Rd., #2-438 Austin TX 78759 8/21/2004
Russell, Dorothy P.O. Box 908 Lamar CO 81052 8/16/2004
Ryan, Amy 24 Crossings Circle, Apt. D Boynton Beach FL 33435 8/18/2004
Sabroso, Maryann 9671 Hawaiian Summer St. Las Vegas NV 89123 8/18/2004
Sacks, Ivy 11525 SW 212th Pl. Vashon WA 98070 8/11/2004
Sadowski, Joan 11 Wilton Dr. Wilmington MA 01887-2 8/15/2004
Sakamoto, Diane 98-2061 Kaahumnu St. Apt C Aiea HI 96701 8/18/2004
Sakoda, Fumiko P.O. Box 104 Rosston OK 73855 8/20/2004
Saltanis, Peter 326 Moose Hill Rd. Monroe CA 06468 8/11/2004
Samide, Brenda 160-55 99th St. Howard Beach NY 11414 8/15/2004
Samuels, Harold 5659 Ramara Ave. Woodland Hills CA 91367 8/11/2004
Sander, Erik 1856 W. North Ave., Apt. 3 F Chicago IL 60622 8/18/2004
Sanders, Gary 3980 Bibbits Dr. Palo Alto CA 94303 8/11/2004
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Sanders, Richard 2022 Driftstone Dr. Glendora CA 91740 8/16/2004
Sandle, Susanna 5719 Dalton Dr. Farminton NY 14425 8/19/2004
Sanner, Michele 4868 Bruges Ave. Woodland Hills CA 91364 8/11/2004
Santangelo, Elaine 8470 E. Foothill St. Anaheim CA 92808 8/11/2004
Santivong, Richard 628 W. Newmark Ave. Monterey Park CA 91754 8/11/2004
Saravanan, Bhavani 455 Hope St., #3F Stamford CT 06906 8/19/2004
Sargent, Robert 320 Main St. Salem NH 03079 8/21/2004
Sario, Terry 4666 N. 19th Ave. Phoenix AZ 85015 8/11/2004
Savage, Robin P.O. Box 1523 Exmore VA 23350 8/19/2004
Sawicki, Jeannine 11026 Jordan Ct. Parker CO 80134 8/16/2004
Sayer, Kyeann 2274 Hidalgo Ave. Los Angeles CA 90039 8/11/2004
Schaefer, Erica 739 21st. St. Hermosa Beach CA 90254 8/21/2004
Schaeffer, Dieter 1106 W. Circulo Del Sur Green Valley AZ 85614 8/18/2004
Schaffel, Susan 11105 Bexley Ln. Austin TX 78739 8/19/2004
Schechter, Andy 4 Tunison Close Hillsborough NJ 08844 8/23/2004
Scheffler, Ann Marie P.O. Box 4730 Crestline CA 92325 8/11/2004
Scheppler, Trisha 1415 Palm Dr. Burlingame CA 94010 8/17/2004
Schneider, Gregory 540 Edgar Rd. Westfield NJ 07090 8/15/2004
Schoenberg, Leslie 208 April Ave. Vernon Hills IL 60061 8/19/2004
Schoene, Clare 1519 Oak St. Santa Monica CA 90405 8/18/2004
Schoene, Elizabeth 1519 Oak St. Santa Monica CA 90405 8/16/2004
Schou, Per 8907 Sommerland Way Austin TX 78749 8/18/2004
Schubert, Amanda P.O. Box 135 Farmington WA 99128 8/11/2004
Schuessler, Gail 2025 E 3rd St. Tucson AZ 85719 8/17/2004
Schulte, Peggy 6034 N. Marmora Ave. Chicago IL 60646 8/20/2004
Schultz, Kenneth 6161 E 4th St. Tucson AZ 85711 8/11/2004
Schulze, Carolyn 35840 Los Coyotes Rd. Lake Elsinore CA 92530 8/11/2004
Schwab, Diana 1027 9th St., Apt 5 Santa Monica CA 90403 8/11/2004
Schwager, Kathy 14 Weidner Ln. Patchogue NY 11772 8/22/2004
Sciacca, Barbara P.O. Box 4853 Cave Creek AZ 85327 8/11/2004
Scrivner, Paul 6433 W. 82nd Street Los Angeles CA 90045 8/15/2004
Sears, Michael 404 N. 2nd, St. #1 San Jose CA 95112 8/11/2004
Seider, John 21 Grand St. Oneonta NY 13820 8/11/2004
Seki, Leslie 2680 Butler Ave. Los Angeles CA 90064 8/11/2004
Semel, John 200 E. 66th Street # A 303 New York City NY 10021 8/20/2004
Shafer, Shana 1200 Jeanette Ave. Union NJ 07083 8/15/2004
Shapiro, Sid 10957 Elderwood Ln. San Diego CA 92131 8/11/2004
Sharer, Deborah 3907 Giboz Rd. Marshville NC 28103 8/18/2004
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The Final Programmatic Environmental Impact Statement/Environmental Impact Report 
(EIS/EIR) for the Lower Colorado River Multi-Species Conservation Program (LCR MSCP) 
evaluated the impacts of implementing the LCR MSCP Conservation Plan (Conservation Plan) 
and issuing a section 10(a)(1)(B) (incidental take) permit based on this plan.  The habitat-based 
Conservation Plan is intended to avoid, minimize, and fully mitigate the incidental take of the 
covered species from the implementation of the covered activities to the maximum extent 
practicable.  The Conservation Plan also is intended to contribute to the recovery of species 
listed as threatened or endangered under the Endangered Species Act of 1973, as amended 
(ESA) (16 United States Code [U.S.C.] 1531-1544), and reduce the likelihood for future listing of 
unlisted covered species along the LCR.  The U.S. Bureau of Reclamation (Reclamation) and the 
U.S. Fish and Wildlife Service (Service) are the lead agencies for compliance with the National 
Environmental Policy Act (NEPA), and The Metropolitan Water District of Southern California 
(Metropolitan) is the lead agency for compliance with the California Environmental Quality Act 
(CEQA).  Because it is a joint NEPA/CEQA document, the EIS/EIR analyzes a number of 
resources required by NEPA, but not by CEQA:  environmental justice, Indian Trust Assets, 
socioeconomics, and transboundary impacts.  These NEPA resources are not considered in the 
following discussions. 

2 PROJECT DESCRIPTION  

Project Location 

The proposed project would be implemented in the LCR MSCP planning area, which is the 
historic floodplain of the LCR, from Lake Mead to the Southerly International Boundary 
between the United States and Mexico and areas with elevations up to and including the full 
pool elevations of Lake Mead, Lake Mohave, and Lake Havasu.  The historic floodplain 
includes all lands that are or have been affected by the meandering or regulated flows of the 
Colorado River, which historically have been confined by the change in elevation that forms the 
adjoining uplands.  The full pool elevation of Lake Mead is defined by water surface elevation 
1,229 feet National Geodetic Vertical Datum (NGVD).  The full pool elevation of Lake Mohave 
is defined by surface water elevation 647 feet NGVD.  The full pool elevation of Lake Havasu is 
defined by surface water elevation 450 feet NGVD.  These reservoir full pool surface elevations 
correspond to the top of the respective spillway gates.   

The planning area is located within seven counties in the states of Arizona, California, and 
Nevada:  La Paz, Mohave, and Yuma counties in Arizona; Imperial, Riverside and San 
Bernardino counties in California; and Clark County in Nevada.  It comprises approximately 
720,000 acres, including open water, and consists of Federal, state, tribal, and privately owned 
lands. 

Proposed Project  

The proposed project includes two primary components:  
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1. Implementation of a Conservation Plan by Federal and non-Federal participants that 
would meet the LCR MSCP goals and objectives. 
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2. Issuance of an ESA section 10(a)(1)(B) permit by the Service based on the proposed 
Conservation Plan for non-Federal covered activities.    

The Conservation Plan is a comprehensive, habitat-based approach developed to provide ESA 
compliance for a suite of species that are currently listed under the ESA or that may become 
listed in the future.  It was designed to meet ESA requirements for the issuance of a permit 
under section 10(a)(1)(B), and it includes specific conservation measures for species and habitats 
that would avoid, minimize, and fully mitigate the incidental take of the covered species to the 
maximum extent practicable and contribute to the listed species’ recovery.  It also would reduce 
the likelihood for future listing of unlisted covered species.  Because the LCR MSCP is seeking 
compliance for a 50-year period, the Conservation Plan includes minimization and mitigation 
measures for species not currently listed under the ESA that may become listed within the term 
of the permit.  The Conservation Plan was developed in accordance with the laws and 
regulations that govern the operation of the LCR.  Collectively, these are referred to as the “Law 
of the River” and include, but are not limited to, Federal and state laws, interstate compacts, an 
international treaty, court decisions, Federal contracts, Federal and state regulations, and multi-
party agreements.  

Species proposed for coverage are those that meet one of the following selection criteria: 

• Species that are listed or that are proposed or candidates for listing under the ESA or 
species that are protected under Arizona, California, or Nevada law that could be 
affected by covered activities and would require take authorization. 

• Species that could become listed during the term of the LCR MSCP Conservation Plan 
under the ESA or species that could become protected under Arizona, California, or 
Nevada law that could be affected by covered activities and could require future take 
authorization.  

The Conservation Plan includes a full range of conservation measures for all covered species.  
Based on application of the selection criteria, 27 of the species considered are proposed for 
coverage under the ESA section 10(a)(1)(B) permit.  The LCR MSCP Habitat Conservation Plan 
(HCP) also includes four “evaluation species.”   Evaluation species are species that could 
become listed in future years and that could be added to the covered species list during the 
term of the LCR MSCP, but for which sufficient information is not available at this time to 
determine their status in the planning area, the potential effects of covered activities, or to 
develop specific conservation measures for the species.  The Conservation Plan includes 
research studies and pilot management studies for the evaluation species to determine their 
status in the planning area and to determine appropriate conservation measures.  None of the 
four evaluation species is presently protected under the ESA. 

The Conservation Plan includes the following types of conservation measures that, in 
combination, would achieve program objectives for regulatory compliance and contribute to 
species’ recovery: 
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• Establishment of a $25 million fund to support projects implemented by land use 
managers in the planning area that maintain existing habitat for listed species that 
would be covered by the Conservation Plan under this alternative; 
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• Creation of native land cover types (5,940 acres of cottonwood-willow, 1,320 acres of 
honey mesquite type III, 512 acres of marsh, and 360 acres of backwaters) to provide 
covered species habitats; 

• Avoidance and minimization of impacts on covered species and their habitat resulting 
from covered activities and Conservation Plan implementation; 

• Population enhancement measures that directly or indirectly increase abundance of 
covered species;  

• Monitoring and research necessary to assess and improve conservation measure 
effectiveness and adaptively manage implementation of the Conservation Plan over 
time; and 

• Other conservation measures relating to the covered species and the strategies for 
implementing them. 

The Conservation Plan is designed to fully mitigate adverse effects on all covered species 
resulting from covered activities and to meet ESA section 10 and California Fish and Game 
Code section 2081 standards to minimize and mitigate the impacts of the covered activities on 
covered species.   

3 PROPOSED PROJECT ENVIRONMENTAL PROCEEDINGS 

The following environmental documentation was previously prepared for the proposed project: 

1. A Notice of Intent (NOI)/Notice of Preparation (NOP) was published in the Federal 
Register (Volume 64, Number 95, pages 27000-27002) on May 18, 1999.  A 
supplemental NOI/NOP was published in the Federal Register (Volume 65, Number 
134, pages 43031-43034) on July 12, 2000.  A Revised NOP of a draft EIR was issued 
by Metropolitan on July 25, 2000, and an additional NOP was issued on October 17, 
2003.   

2. Approximately 360 copies of the draft EIS/EIR were distributed to agencies, public 
libraries, Indian tribes, organizations, and individuals for review during a 60-day 
period ending on August 18, 2004.  Additionally, three public hearings were held in 
Henderson, Nevada; Blythe, California; and Phoenix, Arizona on July 20-22, 2004, in 
order to receive public comments on the Draft EIS/EIR. 

3. A Notice of Availability (NOA) and a Notice of Completion (NOC) were prepared as 
a combined notice and distributed to all parties on the LCR MSCP mailing list.  The 
NOA/NOC also was sent to cooperating, responsible, and trustee agencies, 
published in the Federal Register, published in local newspapers in the affected 
areas, and posted on the website.  The NOA/NOC was filed with the California 
Office of Planning and Research, as required by CEQA.  The NOA/NOC was also 
filed with the Office of the Clerk for the counties of Imperial, Riverside, and San 
Bernardino. 
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For the purposes of CEQA and the findings set forth herein, the custodian of the documents 
comprising the record of proceedings is The Metropolitan Water District of Southern California, 
700 North Alameda Street, Los Angeles, California  90012. 
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4 FINDINGS REQUIRED UNDER CEQA 

Under CEQA, for each significant environmental effect identified in an EIR for a proposed 
project, the approving agency must issue a written finding reaching one or more of three 
allowable conclusions.  The first allowable finding is that "[c]hanges or alterations have been 
required in, or incorporated into, the project which avoid or substantially lessen the significant 
environmental effect as identified in the final EIR."  (State CEQA Guidelines, § 15091, subd. 
(a)(1)).  The second allowable finding is that "[s]uch changes or alterations are within the 
responsibility and jurisdiction of another public agency and not the agency making the finding.  
Such changes have been adopted by such other agency or can and should be adopted by such 
other agency."  (State CEQA Guidelines, § 15091, subd. (a)(2)).  The third allowable conclusion is 
that "[s]pecific economic, legal, social, technological, or other considerations, including 
provision of employment opportunities for highly trained worker, make infeasible the 
mitigation measures or project alternatives identified in the final EIR."  (State CEQA Guidelines, 
§ 15091, subd. (a)(3)).  CEQA requires that the lead agency adopt mitigation measures or 
alternatives, where feasible, to avoid or substantially reduce significant environmental effects 
that would otherwise occur.  Project modification or alternatives are not required, however, 
where they are infeasible or where the responsibility for modifying the project lies with some 
other agency. ).  Public Resources Code section 21061.1 defines "feasible" to mean "capable of 
being accomplished in a successful manner within a reasonable period of time, taking into 
account economic, environmental, social and technological factors."  State CEQA Guidelines 
section 15364 adds another factor:  "legal" considerations.  (See also Citizens of Goleta Valley v. 
Board of Supervisors ("Goleta II") (1990) 52 Cal.3d 553, 565 [276 Cal. Rptr. 410].) 

The State CEQA Guidelines do not define the difference between "avoiding" a significant 
environmental effect and merely "substantially lessening" such an effect.  Metropolitan must 
therefore glean the meaning of these terms from the other contexts in which the terms are used.  
Public Resources Code section 21081, on which State CEQA Guidelines section 15091 is based, 
uses the term "mitigate" rather than "substantially lessen." The State CEQA Guidelines therefore 
equate "mitigating" with "substantially lessening." Such an understanding of the statutory term 
is consistent with the policies underlying CEQA, which include the policy that "public agencies 
should not approve projects as proposed if there are feasible alternatives or feasible mitigation 
measures available which would substantially lessen the significant environmental effects of 
such projects." (Pub. Resources Code, § 21002.) 

For purposes of these findings, the term "avoid" refers to the effectiveness of one or more 
mitigation measures to eliminate an otherwise significant effect.  In contrast, the term 
"substantially lessen" refers to the effectiveness of such measure or measures to substantially 
reduce the severity of a significant effect to a less-than-significant level.  Moreover, although 
section 15091, read literally, does not require findings to address environmental effects that an 
EIR identifies as merely "potentially significant," these findings will nevertheless fully account 
for all such effects identified in the Final EIR. 
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Only after fully complying with the findings requirement can an agency adopt a statement of 
overriding considerations. (Citizens for Quality Growth v. City of Mount Shasta (1988) 198 
Cal.App.3d 433, 442, 445 [243 Cal.  Rptr. 727].) 
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In cases in which significant effects are not at least "substantially lessened," the agency, after 
adopting the findings, may approve the project if it first adopts a statement of overriding 
considerations setting forth the specific reasons why the agency found that the project's 
"benefits" rendered "acceptable" its "unavoidable significant adverse environmental effects."  
(State CEQA Guidelines, §§ 15093, 15043, subd. (b)).  The California Supreme Court has stated 
that, "[t]he wisdom of approving…any development project, a delicate task which requires a 
balancing of interests, is necessarily left to the sound discretion of the local officials and their 
constituents who are responsible for such decisions.  The law as we interpret and apply it 
simply requires that those decisions be informed, and therefore balanced." (Goleta II, 52 Cal.3d 
553, 576 [276 Cal.Rptr. 401].) 

This document presents Metropolitan’s findings as required by CEQA, cites substantial 
evidence in the record in support of each of these findings, and presents an explanation to 
supply the logical step between the finding and the facts in the record.  (State CEQA Guidelines, 
§ 15091.) 

5 LEGAL EFFECTS OF FINDINGS 

Reclamation in its role as LCR MSCP Program Manager will be responsible for implementation 
of the adopted mitigation measures, to the extent that these findings conclude that various 
proposed mitigation measures outlined in the Final EIS/EIR are feasible and have not been 
modified, superseded or withdrawn.  These findings are not merely informational, but rather 
constitute a binding set of obligations that will come into effect when Metropolitan adopts a 
resolution approving the project. 

The mitigation measures are referenced in the Mitigation Monitoring and Reporting Program 
(MMRP) adopted concurrently with these findings and will be effectuated through the process 
of constructing and implementing the project.   

6 MITIGATION MONITORING AND REPORTING PROGRAM 

An MMRP has been prepared for the project and is provided elsewhere in this document.  (See 
Pub. Resources Code, § 21081.6.)  .  Metropolitan’s Board of Directors will consider the MMRP 
during the certification hearing for the Final EIS/EIR. 

7 SIGNIFICANT EFFECTS, MITIGATION MEASURES, AND FINDINGS 

The Final EIS/EIR identified four environmental categories that may result in significant or 
potentially significant environmental impacts.  Almost all of these significant impacts can be 
avoided through the adoption of feasible mitigation measures.  Potentially significant impacts 
in one resource category, Air Quality, cannot be avoided by the adoption of feasible mitigation 
measures or alternatives; however, air quality impacts can be substantially lessened by the 
adoption of feasible mitigation measures, and the potential effects are outweighed by 
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overriding considerations discussed in the Statement of Overriding Considerations in section 10 
below. 
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This section presents in detail Metropolitan’s findings with respect to the environmental effects 
of the project.  It also summarizes the evidence relied upon by Metropolitan in making these 
findings.  This evidence is drawn from the Final EIS/EIR, the comments and responses to 
comments on the Draft EIS/EIR, and other evidence presented to Metropolitan, including all 
other information in the administrative record.  

7.1 Significant Effects  

7.1.1 Agricultural Resources 

One potentially significant impact to agricultural resources was identified and is discussed 
below. 

Impact:  AG-3:  Runoff from established conservation areas could alter the slopes of adjoining 
laser-leveled fields.  

Mitigation Measure:  AG-1:  Grading plans shall be developed for newly established 
conservation areas that direct runoff away from adjacent agricultural lands to ensure that flow 
rates from the conservation area do not exceed existing discharge rates.  

With Mitigation the Effects Are Found to Be: 

( ) Significant (X) Not Significant 

Finding(s) per State CEQA Guidelines Section 15091: 

(X) Changes or alterations have been required in, or incorporated into, the project which 
avoid or substantially lessen the significant environmental effect as identified in the final 
EIR. (Subd. (a)(1)). 

( ) Such changes or alterations are within the responsibility and jurisdiction of another 
public agency and not the agency making the finding.  Such changes have been adopted 
by such other agency or can and should be adopted by such other agency. (Subd.(a)(2)). 

( ) Specific economic, legal, social, technological, or other considerations, including 
provision of employment opportunities for highly trained workers, make infeasible the 
mitigation measures or project alternatives identified in the final EIR. (Subd,(a)(3)). 

Rationale:  With implementation of mitigation measure AG-1, flow rates will not exceed 
existing discharge rates.  Therefore, the impact of the proposed project would be mitigated to 
below a level of significance. 

Reference:  EIS/EIR, pages 3.2-10 - 3.2-11. 

7.1.2 Air Quality 

Three potentially significant air quality impacts were identified and are discussed below. 

Findings-6 Lower Colorado River Multi-Species Conservation Program 



Findings of Fact and Statement of Overriding Considerations 

7.1.2.1 Fugitive Dust Emissions – Development of Projects 1 
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Impact:  AQ-2:  The development of the largest projects would produce fugitive dust emissions 
that could exceed an ambient 24-hour PM10 standard.   

Mitigation Measure:  AQ-1:  One or more of the following measures shall be implemented as 
standard operating practices to minimize fugitive dust (PM10) emissions during 
construction activities.   

1. Comply with applicable local and state rules that regulate proposed sources of fugitive 
dust. 

2. Apply water or other dust palliatives to areas where vehicles and equipment perform 
ground-disturbing activities on dry soil.  Effective application of water would reduce 
fugitive dust emissions by at least 50 percent from these areas.   

3. Reduce dust from dirt roads used by project equipment with the use of pavement, 
gravel, water, or non-toxic soil stabilizers. 

4. Increase water applications or reduce ground-disturbing activities as wind speeds 
increase.  Curtail ground-disturbing activities when sustained wind speeds exceed 25 
miles per hour.   

5. Minimize the amount of disturbed area. 

6. Cover inactive soil stockpiles or treat them with soil binders, such as crusting agents or 
water them to keep moist. 

7. Cover trucks that haul soils or fine aggregate materials. 

8. Clean dirt from construction vehicle tires and undercarriages when leaving the 
construction site and before entering local roadways. 

9. Sweep streets near the construction area at the end of the day if soil track-out occurs on 
these roadways. 

10. Designate personnel to monitor dust control program activities to ensure that they 
effectively minimize fugitive dust emissions. 

With Mitigation the Effects Are Found to Be: 

(X) Significant ( ) Not Significant 

Finding(s) per State CEQA Guidelines Section 15091: 

(X) Changes or alterations have been required in, or incorporated into, the project which 
avoid or substantially lessen the significant environmental effect as identified in the final 
EIR. (Subd. (a)(1)). 

( ) Such changes or alterations are within the responsibility and jurisdiction of another 
public agency and not the agency making the finding.  Such changes have been adopted 
by such other agency or can and should be adopted by such other agency. 
(Subd.(a)(2)).() Specific economic, legal, social, technological, or other considerations, 
including provision of employment opportunities for highly trained workers, make 
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infeasible the mitigation measures or project alternatives identified in the final EIR 
(Subd. (a)(3)).   
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Rationale:  Mitigation measure AQ-1 will substantially lessen  fugitive dust emissions from 
project activities.  However, since the exact site sizes and locations and construction methods 
are not known, even with mitigation, the emissions from the development of the largest projects 
may still exceed an ambient 24-hour PM10 standard.   Therefore, a statement of overriding 
consideration is required (refer to section 10). 

Reference:  EIS/EIR, pages 3.3-5 and 3.37. 

7.1.2.2 PM10 Emissions – Prescribed Burns 

Impact:  AQ-3:  Emissions from the largest prescribed burns during terrestrial vegetation 
establishment or maintenance activities would produce emissions that could contribute to an 
exceedance of an ambient 24-hour PM10 standard.   

Mitigation Measure:  AQ-2:  A smoke management plan shall be implemented for all 
construction and maintenance activities involving the use of fire.  This plan shall include, as a 
minimum, the following components:  

1. Obtain local or state air permits prior to each burn event, if applicable.   

2. Perform burns when conditions minimize burn emissions, such as low fuel moisture, 
warm temperatures, and adequate wind speeds. 

3. Avoid periods of stagnant atmospheric conditions that inhibit smoke dispersion, such as 
early morning hours during the presence of a strong surface-based inversion.   

4. Review the most recent National Weather Service weather predictions that apply during 
the time of the burn event as a means to estimate the direction of smoke transport 
during the burn period.  Postpone the burn event if weather predictions show that 
winds would transport smoke in the direction of nearby residences or sensitive 
receptors.   

5. Prior to each burn event, clear the burn area of any combustible non-vegetative 
materials, such as plastics or chemicals.   

6. Do not conduct burns if a non-project burn is proposed to occur simultaneously in 
proximity to the project burn.   

7. When feasible, do not conduct burns in proximity to residents, sensitive receptors, or 
gatherings of a substantial number of people. 

8. Consider the use of measures to minimize burn emissions, such as forced air or air 
curtain ventilation techniques. 

9. Direct personnel to monitor proposed burns to ensure that this plan will effectively 
minimize burn emissions.   

10. Include burn suppression contingency strategies.  

With Mitigation the Effects Are Found to Be: 
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(X) Significant ( ) Not Significant 1 
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Finding(s) per State CEQA Guidelines Section 15091: 

(X) Changes or alterations have been required in, or incorporated into, the project which 
avoid or substantially lessen the significant environmental effect as identified in the final 
EIR. (Subd. (a)(1)). 

( ) Such changes or alterations are within the responsibility and jurisdiction of another 
public agency and not the agency making the finding.  Such changes have been adopted 
by such other agency or can and should be adopted by such other agency. (Subd.(a)(2)). 

( ) Specific economic, legal, social, technological, or other considerations, including 
provision of employment opportunities for highly trained workers, make infeasible the 
mitigation measures or project alternatives identified in the final EIR (Subd. (a)(3)).   

Rationale:  Mitigation measure AQ-2 will substantially lessen combustive emissions from 
prescribed burns.  However, mitigated burn emissions could be sufficiently substantial to 
contribute to an exceedance of an ambient 24-hour PM10 standard.  Thus, even with the 
application of Mitigation Measure AQ-2, air quality impacts from prescribed burns remain 
potentially significant, thereby requiring a statement of overriding consideration (refer to 
section 10). 

Reference:  EIS/EIR, pages 3.3-5 and 3.3-7 - 3.3-8.  

7.1.2.3 NOx or PM10 Emissions – Conservation Area Establishment and Facility Construction 

Impact:  AQ-4:  Air emissions from proposed conservation area establishment activities and 
facility construction could exceed the MDAQMD daily NOx or PM10 emission significance 
thresholds, which would result in a cumulatively considerable net increase of a nonattainment 
pollutant.   

Mitigation Measure:  AQ-1:  One or more of the following standard operating practices will be 
implemented to minimize fugitive dust (PM10) emissions during construction activities.   

1. Comply with applicable local and state rules that regulate proposed sources of fugitive 
dust. 

2. Apply water or other dust palliatives to areas where vehicles and equipment perform 
ground-disturbing activities on dry soil.  Effective application of water would reduce 
fugitive dust emissions by at least 50 percent from these areas.   

3. Reduce dust from dirt roads used by project equipment with the use of pavement, 
gravel, water, or non-toxic soil stabilizers. 

4. Increase water applications or reduce ground-disturbing activities as wind speeds 
increase.  Curtail ground-disturbing activities when sustained wind speeds exceed 25 
miles per hour.   

5. Minimize the amount of disturbed area. 

6. Cover inactive soil stockpiles or treat them with soil binders, such as crusting agents or 
water them to keep moist. 
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7. Cover trucks that haul soils or fine aggregate materials. 1 
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8. Clean dirt from construction vehicle tires and undercarriages when leaving the 
construction site and before entering local roadways. 

9. Sweep streets near the construction area at the end of the day if soil track-out occurs on 
these roadways. 

10. Designate personnel to monitor dust control program activities to ensure that  they 
effectively minimize fugitive dust emissions.  

With Mitigation the Effects Are Found to Be: 

(X) Significant ( ) Not Significant 

Finding(s) per State CEQA Guidelines Section 15091: 

(X) Changes or alterations have been required in, or incorporated into, the project which 
avoid or substantially lessen the significant environmental effect as identified in the final 
EIR. (Subd. (a)(1)). 

( ) Such changes or alterations are within the responsibility and jurisdiction of another 
public agency and not the agency making the finding.  Such changes have been adopted 
by such other agency or can and should be adopted by such other agency. (Subd.(a)(2)). 

 ( ) Specific economic, legal, social, technological, or other considerations, including 
provision of employment opportunities for highly trained workers, make infeasible the 
mitigation measures or project alternatives identified in the final EIR (Subd. (a)(3)).   

Rationale:  Mitigation measure AQ-1 will substantially lessen fugitive dust emissions from 
project activities.  However, since the exact site sizes and locations and construction methods 
are not known, even with mitigation, the emissions from the development of the largest projects 
may still exceed the MDAQMD daily NOx or PM10 emission significance thresholds.  Therefore, 
a statement of overriding consideration is required (refer to section 10). 

Reference:  EIS/EIR, pages 3.3-6 and 3.3-8. 

7.1.3 Biological Resources 

One potentially significant impact to biological resources was identified as discussed below. 

Impact:  BIO-6:  Clearing, grading, and site maintenance during establishment of backwaters 
would result in the long-term elimination of existing vegetation and the habitat it provides for 
wildlife, alteration of habitat conditions through changes in local hydrology and exposure of 
soil to erosion, and elimination or displacement of resident wildlife.  

Mitigation Measure:  BIO-1:  Conduct site-specific surveys for non-covered sensitive species 
during selection of land cover type establishment or enhancement (e.g., existing backwaters) 
areas and, if any are found, then implement measures appropriate for the specific site and 
species to avoid or minimize impacts to the extent feasible without causing impacts on covered 
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species.  These may include measures specified in the Conservation Plan to avoid or minimize 
potential effects on covered species (e.g., scheduling to avoid breeding times).   
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With Mitigation the Effects Are Found to Be: 

( ) Significant (X) Not Significant 

Finding(s) per State CEQA Guidelines Section 15091: 

(X) Changes or alterations have been required in, or incorporated into, the project which 
avoid or substantially lessen the significant environmental effect as identified in the final 
EIR. (Subd. (a)(1)). 

( ) Such changes or alterations are within the responsibility and jurisdiction of another 
public agency and not the agency making the finding.  Such changes have been adopted 
by such other agency or can and should be adopted by such other agency. (Subd.(a)(2)). 

( ) Specific economic, legal, social, technological, or other considerations, including 
provision of employment opportunities for highly trained workers, make infeasible the 
mitigation measures or project alternatives identified in the final EIR (Subd. (a)(3)).   

Rationale:  Site-specific surveys will determine whether any non-covered sensitive species are 
present at conservation sites, and the Conservation Plan contains adequate measures to avoid or 
minimize impacts on non-covered sensitive species, as well as covered species.  With 
implementation of the mitigation measures and adherence to the Conservation Plan, impacts to 
biological resources are reduced to below a level of significance. 

Reference:  EIS/EIR, pages 3.4-37 and 3.4-43. 

7.1.4 Cultural Resources 

Two potentially significant cultural resources impacts were identified and are discussed below. 

7.1.4.1 Ground Disturbance 

Impact:  CULT-1:  Disturbance of the ground surface could directly or indirectly disturb or 
destroy significant archaeological or historical resources, particularly in undeveloped or 
previously undisturbed areas.   

Mitigation Measure:  CULT-1:  One or more of the following mitigation measures shall be 
implemented: 

1. Consult with the appropriate State Historic Preservation Officer(s) (SHPO), tribes, and 
other interested parties, perform archival research, interview informants, and conduct 
cultural resource inventories during site-specific environmental review to identify any 
cultural resources that may be affected.  Consult with geologists, geomorphologists, 
and/or geophysicists to determine if there are areas that may contain buried cultural 
deposits and to determine the appropriate methods/techniques for locating these.  
Implement subsurface exploration activities as a part of the inventory and identification 
program. 
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2. Evaluate all identified cultural resources for potential listing on the National Register of 
Historic Places (NRHP) or state or local registers with respect to applicable criteria and 
appropriate historic themes, research questions, and data requirements as identified in 
regional, local, and/or project specific historic contexts. 
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3. Modify project design, if feasible, to avoid cultural resources found eligible for listing on 
the national, state, or local registers. 

4. When required (i.e., in California), consult with the SHPO, tribes, and other interested 
parties to develop and implement, prior to construction, a “Testing and Evaluation 
Plan” if “potentially significant” archaeological sites cannot be avoided through project 
redesign. 

5.  If an archaeological site eligible for listing on the national, state, or local registers of 
historic places cannot be avoided through project redesign, in consultation with the 
appropriate SHPO, tribes, and other interested parties, develop and implement a Data 
Recovery Plan.  If the eligible property is a building or structure, consult with the 
appropriate SHPO and other interested parties, and document the resource to the agreed 
to standards. 

 6. Develop a Cultural Resources Construction Monitoring Plan prior to construction if 
ground disturbance would occur within any areas of potential archaeological sensitivity. 

 7. In the event of an unanticipated cultural resource discovery during construction, re-
direct construction to other areas until the discovery has been documented by a 
qualified archaeologist and its potential significance evaluated in terms of applicable 
criteria.  Resources considered significant would be avoided or subject to a testing and 
evaluation program and/or a data recovery program as described above. 

8. If the project has the potential to discover or otherwise result in the excavation of Native 
American cultural items on Federal or tribal lands, then the appropriate Federal agency 
or agencies will initiate consultation with any known lineal descendants and relevant 
Indian tribes as per the Native American Graves Protection and Repatriation Act 
(NAGPRA).  Consultation would identify, among other things, procedures that would 
be followed in the event that project-related activities resulted in the excavation or 
discovery of Native American human remains on Federal or tribal lands.  If cultural 
resources or human remains were discovered on non-Federal or non-tribal lands, state 
and local laws would be followed. 

9. Procedures that would be identified under item 8, above, would be incorporated into all 
archaeological testing and date recovery plans and the Cultural Resources Construction 
Monitoring Plan as appropriate. 

With Mitigation the Effects Are Found to Be: 

( ) Significant (X) Not Significant 

Finding(s) per State CEQA Guidelines Section 15091: 

(X) Changes or alterations have been required in, or incorporated into, the project which 
avoid or substantially lessen the significant environmental effect as identified in the final 
EIR. (Subd. (a)(1)). 
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( ) Such changes or alterations are within the responsibility and jurisdiction of another 
public agency and not the agency making the finding.  Such changes have been adopted 
by such other agency or can and should be adopted by such other agency. (Subd.(a)(2)). 
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( ) Specific economic, legal, social, technological, or other considerations, including 
provision of employment opportunities for highly trained workers, make infeasible the 
mitigation measures or project alternatives identified in the final EIR (Subd. (a)(3)).   

Rationale:  Implementation of the measures noted above in mitigation measure CULT-1 will 
ensure compliance with all regulatory requirements and the avoidance or recovery of 
significant cultural resources.  Potentially significant impacts to known and unknown cultural 
resource materials will be reduced to below a level of significance with implementation of 
mitigation measure CULT-1. 

Reference:  EIS/EIR, pages 3.5-17- 3.5-18. 

7.1.4.2 Artifact Collection or Unintentional Damage 

Impact:  CULT-2:  Cultural resources may be affected by unauthorized artifact collection during 
construction or by a lack of awareness of cultural resource mitigation measures on the part of 
construction personnel.  

Mitigation Measure:  CULT-1:  One or more of the following mitigation measures shall be 
implemented: 

1. Consult with the appropriate SHPO(s), tribes, and other interested parties, perform 
archival research, interview informants, and conduct cultural resource inventories 
during site-specific environmental review to identify any cultural resources that may be 
affected.  Consult with geologists, geomorphologists, and/or geophysicists to determine 
if there are areas that may contain buried cultural deposits and to determine the 
appropriate methods/techniques for locating these.  Implement subsurface exploration 
activities as a part of the inventory and identification program. 

2. Evaluate all identified cultural resources for potential listing on the NRHP or state or 
local registers with respect to applicable criteria and appropriate historic themes, 
research questions, and data requirements as identified in regional, local, and/or project 
specific historic contexts. 

3. Modify project design, if feasible, to avoid cultural resources found eligible for listing on 
the national, state, or local registers. 

4. When required (i.e., in California), consult with the SHPO, tribes, and other interested 
parties to develop and implement, prior to construction, a “Testing and Evaluation 
Plan” if “potentially significant” archaeological sites cannot be avoided through project 
redesign. 

5.  If an archaeological site eligible for listing on the national, state, or local registers of 
historic places cannot be avoided through project redesign, in consultation with the 
appropriate SHPO, tribes, and other interested parties, develop and implement a Data 
Recovery Plan.  If the eligible property is a building or structure, consult with the 
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appropriate SHPO and other interested parties, and document the resource to the agreed 
to standards. 
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 6. Develop a Cultural Resources Construction Monitoring Plan prior to construction if 
ground disturbance would occur within any areas of potential archaeological sensitivity.   

 7. In the event of an unanticipated cultural resource discovery during construction, re-
direct construction to other areas until the discovery has been documented by a 
qualified archaeologist and its potential significance evaluated in terms of applicable 
criteria.  Resources considered significant would be avoided or subject to a testing and 
evaluation program and/or a data recovery program as described above. 

8. If the project has the potential to discover or otherwise result in the excavation of Native 
American cultural items on Federal or tribal lands, then the appropriate Federal agency 
or agencies will initiate consultation with any known lineal descendants and relevant 
Indian tribes as per NAGPRA.  Consultation would identify, among other things, 
procedures that would be followed in the event that project-related activities resulted in 
the excavation or discovery of Native American human remains on Federal or tribal 
lands.  If cultural resources or human remains were discovered on non-Federal or non-
tribal lands, state and local laws would be followed. 

 9. Procedures that would be identified under item 8, above, would be incorporated into all 
archaeological testing and date recovery plans and the Cultural Resources Construction 
Monitoring Plan as appropriate. 

With Mitigation the Effects Are Found to Be: 

( ) Significant (X) Not Significant 

Finding(s) per State CEQA Guidelines Section 15091: 

(X) Changes or alterations have been required in, or incorporated into, the project which 
avoid or substantially lessen the significant environmental effect as identified in the final 
EIR. (Subd. (a)(1)).  

( ) Such changes or alterations are within the responsibility and jurisdiction of another 
public agency and not the agency making the finding.  Such changes have been adopted 
by such other agency or can and should be adopted by such other agency. (Subd.(a)(2)). 

( ) Specific economic, legal, social, technological, or other considerations, including 
provision of employment opportunities for highly trained workers, make infeasible the 
mitigation measures or project alternatives identified in the final EIR (Subd. (a)(3)).   

 

Rationale:  Implementation of the mitigation measures noted above will ensure compliance 
with all regulatory requirements and the avoidance or recovery of significant cultural resources.  
Potentially significant impacts to cultural resource materials will be mitigated to below a level 
of significance. 

Reference:  EIS/EIR, pages 3.5-17- 3.5-18. 
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7.1.5 Noise 1 
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Two potentially significant noise-related impacts were identified and are discussed below. 

7.1.5.1 Construction Noise 

Impact:  NOI-1:  Construction activities could cause a temporary, substantial increase in 
ambient noise levels that could exceed local standards if construction occurred in proximity to 
noise-sensitive receptors.  

Mitigation Measure:  NOI-1:  When construction occurs sufficiently close to noise-sensitive 
receptors so that noise from construction activities exceeds local regulatory standards or causes 
a substantial increase in ambient noise levels, one or more of the following measures shall be 
implemented.  This list does not preclude the use of additional mitigation measures if 
appropriate.  

• Use hydraulically or electrically powered impact tools when possible.  If the use of 
pneumatically powered tools is unavoidable, use an exhaust muffler on the 
compressed air exhaust. 

• Install manufacturer’s standard noise control devices, such as mufflers, on 
construction equipment. 

• Locate stationary equipment as far as possible from noise-sensitive receptors. 

• Notify nearby property users whenever extremely noisy work might occur.   

• Use stockpiles as noise barriers when feasible. 

• Keep idling of construction equipment to a minimum (no more than 30 minutes) 
when not in use. 

• Install temporary or portable acoustic barriers around stationary construction 
noise sources. 

• As appropriate, modify noise enclosures with acoustical louvers, baffle walls, 
and/or acoustical panels. 

• Whenever possible, limit construction activities to non-mating, non-nesting 
seasons of noise-sensitive species. 

With Mitigation the Effects Are Found to Be: 

( ) Significant (X) Not Significant 

Finding(s) per State CEQA Guidelines Section 15091: 

(X) Changes or alterations have been required in, or incorporated into, the project which 
avoid or substantially lessen the significant environmental effect as identified in the final 
EIR. (Subd. (a)(1)). 

( ) Such changes or alterations are within the responsibility and jurisdiction of another 
public agency and not the agency making the finding.  Such changes have been adopted 
by such other agency or can and should be adopted by such other agency. (Subd.(a)(2)). 
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( ) Specific economic, legal, social, technological, or other considerations, including 
provision of employment opportunities for highly trained workers, make infeasible the 
mitigation measures or project alternatives identified in the final EIR (Subd. (a)(3)). 
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Rationale:  Noise impacts will be reduced to meet regulatory standards or to avoid substantially 
increasing the ambient noise levels.  With implementation of mitigation measure NOI-1, 
potentially significant impacts will be reduced to below a level of significance. 

Reference:  EIS/EIR, pages 3.12-7 - 3.12-9. 

7.1.5.2 Operational Noise 

Impact:  NOI-2:  Pumps located near noise-sensitive receptors could cause a substantial increase 
in ambient noise levels or exceed regulatory thresholds.   
 
Mitigation Measure:  NOI-2:  If pumps cannot be located at sufficient distances from sensitive 
receptors to avoid the exceedance of a local noise standard or a substantial increase in the 
ambient noise level at the sensitive receptors, barriers or enclosures will be constructed to 
ensure adherence to local standards.   
 
With Mitigation the Effects Are Found to Be: 

( ) Significant (X) Not Significant 

Finding(s) per State CEQA Guidelines Section 15091: 

(X) Changes or alterations have been required in, or incorporated into, the project which 
avoid or substantially lessen the significant environmental effect as identified in the final 
EIR. (Subd. (a)(1)). 

( ) Such changes or alterations are within the responsibility and jurisdiction of another 
public agency and not the agency making the finding.  Such changes have been adopted 
by such other agency or can and should be adopted by such other agency. (Subd.(a)(2)). 

( ) Specific economic, legal, social, technological, or other considerations, including 
provision of employment opportunities for highly trained workers, make infeasible the 
mitigation measures or project alternatives identified in the final EIR (Subd. (a)(3)). 

Rationale:  Noise impacts will be reduced to meet regulatory standards or to avoid substantially 
increasing the ambient noise levels.  Thus, with implementation of mitigation measure NOI-2, 
potentially significant impacts will be reduced to below a level of significance 

Reference:  EIS/EIR, pages 3.12-8 – 3.12-9. 
 

7.2 Cumulative Impacts  

7.2.1 Air Quality 

Impact:  Cumulatively significant impacts associated with PM10 and NOx emissions could occur 
if the proposed project were implemented at the same time and in the same general location as 
other projects requiring construction or controlled burns.   
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Mitigation Measures:   1 
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C-AQ-1 One or more of the following measures shall be implemented as standard operating 
practices to minimize fugitive dust (PM10) emissions during construction activities.   

1. Comply with applicable local and state rules that regulate proposed sources of fugitive 
dust. 

2. Apply water or other dust palliatives to areas where vehicles and equipment perform 
ground-disturbing activities on dry soil.   

3. Reduce dust from dirt roads used by project equipment with the use of pavement, 
gravel, water, or non-toxic soil stabilizers. 

4. Increase water applications or reduce ground-disturbing activities as wind speeds 
increase.  Curtail ground-disturbing activities when sustained wind speeds exceed 25 
miles per hour.   

5. Minimize the amount of disturbed area. 

6. Cover inactive soil stockpiles or treat them with soil binders, such as crusting agents or 
water them to keep moist. 

7. Cover trucks that haul soils or fine aggregate materials. 

8. Clean dirt from construction vehicle tires and undercarriages when leaving the 
construction site and before entering local roadways. 

9. Sweep streets near the construction area at the end of the day if soil track-out occurs on 
these roadways. 

10. Designate personnel to monitor dust control program activities to ensure that they 
effectively minimize fugitive dust emissions.   

C-AQ-2 A smoke management plan shall be implemented for all construction and 
maintenance activities involving the use of fire. 

C-AQ-3 Implementation of Best Available Control Technology measures will be 
implemented to minimize operational impacts from the Southpoint Power Plant 
project.    

With Mitigation the Effects Are Found to Be: 

(X) Significant ( ) Not Significant 

Finding(s) per State CEQA Guidelines Section 15091: 

(X)  Changes or alterations have been required in, or incorporated into, the project which 
avoid or substantially lessen the significant environmental effect as identified in the final 
EIR. (Subd. (a)(1)). 

(X) Such changes or alterations are within the responsibility and jurisdiction of another public 
agency and not the agency making the finding.  Such changes have been adopted by such 
other agency or can and should be adopted by such other agency. (Subd. (a)(2)). 
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( ) Specific economic, legal, social, technological, or other considerations, including 
provision of employment opportunities for highly trained workers, make infeasible the 
mitigation measures or project alternatives identified in the final EIR (Subd. (a)(3)).   
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Rationale:  Cumulative impacts will be at least partially mitigated through the implementation 
of the mitigation measures identified in the EIS/EIR; however, residual, cumulatively 
significant and unavoidable impacts could occur since these measures may not adequately 
reduce impacts below the significance thresholds identified in the EIS/EIR.   

Reference:  EIS/EIR, pages 4-32 – 4-33. 

7.2.3 Cultural Resources 

Impact:  The proposed project could result in significant impacts on cultural resources, as could 
other related projects.   

Mitigation Measures: C-CULT-1:  One or more of the following mitigation measures shall be 
implemented:  

1. Consult with the appropriate SHPO(s), tribes, and other interested parties, perform 
archival research, interview informants, and conduct cultural resource inventories 
during site-specific environmental review to identify any cultural resources that may be 
affected.  Consult with geologists, geomorphologists, and/or geophysicists to determine 
if there are areas that may contain buried cultural deposits and to determine the 
appropriate methods/techniques for locating these.  Implement subsurface exploration 
activities as a part of the inventory and identification program. 

2. Evaluate all identified cultural resources for potential listing on the NRHP or state or 
local registers with respect to applicable criteria and appropriate historic themes, 
research questions, and data requirements as identified in regional, local, and/or project 
specific historic contexts. 

3. Modify project design, if feasible, to avoid cultural resources found eligible for listing on 
the national, state, or local registers. 

4. When required (i.e., in California), consult with the SHPO, tribes, and other interested 
parties to develop and implement, prior to construction, a “Testing and Evaluation 
Plan” if “potentially significant” archaeological sites cannot be avoided through project 
redesign. 

5.  If an archaeological site eligible for listing on the national, state, or local registers of 
historic places cannot be avoided through project redesign, in consultation with the 
appropriate SHPO, tribes, and other interested parties, develop and implement a Data 
Recovery Plan.  If the eligible property is a building or structure, consult with the 
appropriate SHPO and other interested parties, and document the resource to the agreed 
to standards. 

 6. Develop a Cultural Resources Construction Monitoring Plan prior to construction if 
ground disturbance would occur within any areas of potential archaeological sensitivity.   

 7. In the event of an unanticipated cultural resource discovery during construction, re-
direct construction to other areas until the discovery has been documented by a 
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qualified archaeologist and its potential significance evaluated in terms of applicable 
criteria.  Resources considered significant would be avoided or subject to a testing and 
evaluation program and/or a data recovery program as described above. 
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8. If the project has the potential to discover or otherwise result in the excavation of Native 
American cultural items on Federal or tribal lands, then the appropriate Federal agency 
or agencies will initiate consultation with any known lineal descendants and relevant 
Indian tribes as per NAGPRA.  Consultation would identify, among other things, 
procedures that would be followed in the event that project-related activities resulted in 
the excavation or discovery of Native American human remains on Federal or tribal 
lands.  If cultural resources or human remains were discovered on non-Federal or non-
tribal lands, state and local laws would be followed. 

9. Procedures that would be identified under item 8, above, would be incorporated into all 
archaeological testing and date recovery plans and the Cultural Resources Construction 
Monitoring Plan as appropriate. 

 
With Mitigation the Effects Are Found to Be: 

( ) Significant (X) Not Significant 

Finding(s) per State CEQA Guidelines Section 15091: 

(X) Changes or alterations have been required in, or incorporated into, the project which 
avoid or substantially lessen the significant environmental effect as identified in the final 
EIR. (Subd. (a)(1)).  

(X) Such changes or alterations are within the responsibility and jurisdiction of another public 
agency and not the agency making the finding.  Such changes have been adopted by such 
other agency or can and should be adopted by such other agency. (Subd. (a)(2)).  

( ) Specific economic, legal, social, technological, or other considerations, including 
provision of employment opportunities for highly trained workers, make infeasible the 
mitigation measures or project alternatives identified in the final EIR (Subd. (a)(3)).   

Rationale:  Implementation of the mitigation measures noted above will ensure compliance 
with all regulatory requirements and the avoidance or recovery of significant cultural resources. 

Reference:  EIS/EIR, pages 4-34 – 4-35. 

8 FEASIBILITY OF PROJECT ALTERNATIVES 

Because the project will potentially cause unavoidable, significant environmental effects, as 
outlined above, Metropolitan must consider the feasibility of alternatives to the project, as 
proposed.  Metropolitan must evaluate whether one or more of these alternatives could avoid 
or substantially lessen the project's unavoidable significant environmental effects. (Citizens for 
Quality Growth v. City of Mount Shasta (1988) 198 Cal.App.3d 433, 443-445 [243 Cal.Rptr. 727]; see 
also Pub. Resources Code, § 21002.) 
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In preparing and adopting findings, a lead agency need not necessarily address the feasibility of 
both mitigation measures and environmentally superior alternatives when contemplating 
approval of a proposed project with significant impacts.  Where a significant impact can be 
mitigated to an acceptable level solely by the adoption of mitigation measures, the agency, in 
drafting its findings, has no obligation to consider the feasibility of environmentally superior 
alternatives, even if their impacts would be less severe than those of the proposed project as 
mitigated. (Laurel Hills Homeowners Association v. City Council (1978) 83 Cal.App.3d 515,521 [147 
Cal.Rptr. 842]; see also Kings County Farm Bureau v. City of Hanford (1990) 221 Cal.App.3d 692, 
730-731 [270 Cal.Rptr. 650]; and Laurel Heights Improvement Association v. Regents of the University 
of California (1988) 47 Cal.3d 376, 400-403 [253 Cal.Rptr. 426].)  . 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 

15 

16 
17 

18 
19 

20 
21 

22 

23 
24 

25 
26 
27 
28 
29 
30 

31 
32 
33 
34 

                                                     

The EIS/EIR (Chapter 2) examined a reasonable range of alternatives to the proposed project 
(Alternative 1) to determine whether any of these alternatives could meet the project's 
objectives, while avoiding or substantially lessening its significant, unavoidable impacts. The 
following alternatives were examined: 

• Alternative 2:  No Action Alternative1 

• Alternative 3:  Implementation of a Conservation Plan Addressing ESA-Listed Species 
Only and Issuance of a Section 10(a)(1)(B) Permit (ESA-Listed Species Only) 

• Alternative 4:  Off-Site Conservation and Issuance of a Section 10(a)(1)(B) Permit (Off-
Site Conservation) 

These findings examine these alternatives to the extent they lessen or avoid the 
project's significant environmental effects.   

8.1 Alternative 2, No Action Alternative  

In addressing Alternative 2 (no action), Metropolitan followed the direction of the State CEQA 
Guidelines that: 

“The “no project” analysis shall discuss the existing conditions at the at the time the Notice of 
Preparation is published, or if no notice of preparation is published, at the time environmental 
analysis is commenced, as well as what would be reasonably expected to occur in the 
foreseeable future if the project were not approved, based on current plans and consistent with 
available infrastructure and community services." (State CEQA Guidelines, §15126.6, subd. 
(e)(2)). 

The no action alternative describes a reasonable assumption of the expected future situation 
that would result if the Conservation Plan were not implemented as proposed and the section 
10(a)(1)(B) permit were not issued.  This alternative is based on the following assumptions 
regarding the actions that would be taken in the absence of the LCR MSCP. 

 
1 The LCR MSCP EIS/EIR is a joint NEPA/CEQA document.  While CEQA uses the term “proposed project” to refer to the 

subject of the document, NEPA uses the term “proposed action.”  In the LCR MSCP EIS/EIR, the term used is “proposed 
action.”   
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• A comprehensive, regional multi-species conservation plan would not be implemented 
by non-Federal and Federal entities.   

• The Service would not issue a comprehensive section 10(a)(1)(B) permit to the states of 
Arizona, California, and Nevada for incidental take resulting from the covered activities. 

• The covered activities described in the LCR MSCP Biological Assessment and LCR 
MSCP HCP would likely be implemented, but regulatory compliance would be required 
and applied on a case-by-case basis as each activity is considered and approved.  The 
types of conservation measures and strategies described for the proposed Conservation 
Plan would likely be adopted to offset the impacts of each activity, but would be 
planned and implemented independently for each activity.  Conservation could occur in 
the planning area as well as in the off-site conservation areas described below under 
Alternative 4.  These include the lower reaches of the Virgin and Muddy rivers, Bill 
Williams River, and Gila River.  In the absence of a comprehensive, coordinated 
conservation program, the following would be expected:   

− It is unlikely that funding would be provided to maintain existing habitat that is not 
impacted by the individual projects. 

− The individual project mitigation programs likely would not provide the regional 
wildfire suppression and law enforcement funding proposed in the Conservation 
Plan. 

− Coordinated monitoring and adaptive management programs would not be 
implemented. 

− Since each individual project would establish its own mitigation sites, it is likely that 
more maintenance and storage facilities would be required. 

− More, smaller mitigation sites would be established, requiring more infrastructure 
(access roads and irrigation pipelines/canals and pump facilities). 

− To the extent that the agencies undertaking the covered activities proceed with ESA 
compliance, there may be a reduced number of covered species because unlisted 
species likely would not be included.  This would result in a reduction in the amount 
of habitat required. 

Federal Regulatory Compliance Actions 

• All Reasonable Prudent Measures (RPMs) and Reasonable Prudent Alternatives (RPAs) 
for the 1997 and 2002 Biological Opinions (BO) must be completed by April 30, 2005, 
when the current BO expires.  Reclamation would need to reinitiate consultation with 
the Service on LCR operations and maintenance activities, and the Service would issue a 
new BO, which may contain conservation measures or requirements not in the original 
1997 BO or the 2002 extension.  It is likely that Reclamation’s consultation with the 
Service regarding ongoing operations and maintenance activities would incorporate the 
future actions for which coverage is provided by the proposed Conservation Plan.   

Lower Colorado River Multi-Species Conservation Program Findings-21 



Findings of Fact and Statement of Overriding Considerations 

• The provisions of the 2001 BO regarding the change in point of diversion of up to 
400,000 acre-feet from Imperial Dam to Lake Havasu would remain in effect, assuming 
that the exchange is accomplished, until the time limits set in the BO expire.   
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• Future Federal actions would be required to comply with NEPA, the ESA, and other 
laws and regulations; compliance and permit requirements would be implemented on a 
case-by-case basis.   

• It is likely that conservation measures similar to those of the proposed action would be 
implemented to comply with regulatory requirements, with the exceptions described 
above under “Assumptions.”   

Non-Federal Regulatory Compliance Actions 

• Ongoing and future actions in Arizona, California, and Nevada would be required to 
comply with permit requirements, where appropriate, and all applicable laws and 
regulations.  There is a reasonable possibility that potential non-Federal permittees 
would conclude that they do not require a section 10(a)(1)(B) permit for their activities, 
either because they choose not to implement those activities or they determine that their 
activities do not cause incidental take of protected species. 

Ongoing Conservation Actions 

• Conservation actions by Federal agencies that are tied to section 7 consultations under 
section 7(a)(2) would continue to be implemented as part of that proposed action or 
under the requirements of the BO.  Implementation would cease only under the terms of 
the BO. 

• Voluntary conservation actions initiated by Federal agencies under section 7(a)(1) would 
continue to be implemented at the discretion of the Federal agency. 

• Voluntary conservation actions initiated by state agencies, tribes, or private groups 
would continue to be implemented at the discretion of the funding entity. 

• Implementation of existing recovery plans for listed species would continue as Federal 
and non-Federal partners provide funding for specific projects relevant to the planning 
area.  

The no action alternative (Alternative 2) is assumed to include many of the same conservation 
measures as the proposed project.  These measures would be implemented on a case-by-case 
basis as required to mitigate the effects of covered actions that are undertaken by the various 
agencies.  Although the construction, maintenance, and operation of these individual 
conservation projects have the potential to cause impacts that are similar to those of the 
proposed project, there would be differences in the scope of those impacts.  In the absence of a 
coordinated conservation program, the individual conservation projects are likely to be smaller 
and more widely scattered.  It also is likely that conservation would focus only on listed species, 
thus reducing the total amount of conservation area that would be created.   

These factors may reduce the effects on agricultural resources and land use below those caused 
by the proposed project.  However, there would likely be similar levels of impacts to aesthetics, 
air quality, cultural resources, and transportation.  The potential for significant air quality 
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impacts would still exist, even with adoption of mitigation measures, depending on the location 
and size of the conservation projects.  Although less than significant, impacts would likely be 
greater than those caused by the proposed project for hazards and hazardous materials and 
noise because of the increased number of individual projects involved and the greater 
likelihood that the conservation sites would be located closer to developed areas near existing 
facilities used in implementing the covered actions.   
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More importantly, the no action alternative would provide fewer benefits to biological 
resources, along with reduced benefits to aesthetics and water quality.  In the absence of a 
coordinated program with the capacity to develop large blocks of conservation area, the 
multiple individual mitigation sites that would be developed under this alternative would be 
smaller, with greater edge areas proportionate to their size, and are less likely to be located in 
proximity to existing occupied habitat.  These factors would reduce the effectiveness of the 
mitigation sites as compared to the conservation measures in the proposed project.  
Furthermore, the absence of a coordinated monitoring and adaptive management program for 
the individual projects would reduce their likelihood of success in providing the benefits for the 
biological resources that would result from the program proposed for the LCR MSCP.  Impacts 
to native fish species along the Virgin and Muddy rivers also could occur under this alternative, 
however, which would represent a greater impact to biological resources than identified for the 
proposed project.   

Overall, under the no action alternative, the short-term, construction-related impacts are 
potentially greater, while the permanent agricultural impacts and biological, aesthetic, and 
water quality benefits are potentially less than those of the proposed project.  The no action 
alternative would generally meet project objectives, because it is assumed to include many of 
the same conservation measures as the proposed project.  In the absence of a coordinated 
conservation program, however, the individual conservation projects are likely to be smaller 
and more widely scattered.  It also is likely that conservation would focus only on listed species, 
thus reducing the total amount of conservation area that would be created and the amount of 
regulatory assurances that would be provided.  For these reasons, the no action alternative 
would be less preferred than the proposed project. 

8.2 Alternative 3:  Implementation of a Conservation Plan Addressing ESA-Listed 
Species Only and Issuance of a Section 10(a)(1)(B) Permit (ESA-Listed Species 
Only) 

This alternative would provide coverage only for those species listed under the ESA, and it 
would result in the issuance of a section 10(a)(1)(B) permit by the Service.  Covered species 
would be the Yuma clapper rail, southwestern willow flycatcher, desert tortoise, bonytail, 
humpback chub, and razorback sucker.  The amount of take authorized would be as shown on 
Tables 2.1-2 and 2.1-3 of the EIS/EIR for these species.  This alternative would differ from the 
proposed project primarily in that no honey mesquite and less cottonwood-willow and marsh 
land cover would need to be established.  Additionally, no take permit would be issued for 
unlisted species, and specific benefits for those species would not occur.  Under this alternative, 
the Conservation Plan would be implemented in the same geographic area as the proposed 
project and would include: 
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• Establishment of a $25 million fund to support projects implemented by land use 
managers in the planning area that maintain existing habitat for listed species that 
would be covered by the Conservation Plan under this alternative;  
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• Creation of native habitat in the planning area (4,050 acres of cottonwood-willow, 382 
acres of marsh, and 360 acres of backwaters); 

• Long-term management of established habitat to maintain and preserve ecological 
functions; 

• Avoidance and minimization of impacts resulting from covered activities and 
Conservation Plan implementation on listed species and their habitat; 

• Population enhancement measures intended to directly or indirectly increase abundance 
of listed species; and 

• Adaptive management measures, including monitoring and research necessary to assess 
and improve conservation measure effectiveness. 

• Other conservation measures relating to the listed species and the strategies for 
implementing them, as discussed in section 2.1.1 of the EIS/EIR. 

The listed species only alternative (Alternative 3) would require the construction of a smaller 
amount of conservation area, reducing the short-term, construction-related impacts from the 
levels that would be caused by the proposed project.  Unlike the no action alternative, the 
construction of the conservation projects would still be a coordinated effort, focusing on 
creating large size patches of integrated mosaics of vegetation.  This approach would likely 
involve fewer construction sites than would be required under the proposed project, but there 
would still be the potential for significant unmitigable impacts to air quality, depending on the 
location and size of the sites.  Other construction-related, short-term impacts would likely be 
less than those identified for the proposed project.  Effects on agricultural resources and land 
use would also likely be less since fewer acres of existing agricultural land would be subject to 
conversion for conservation area use.  As with the proposed project, these effects would be less 
than significant.  However, this alternative would not provide the same level of long-term, 
beneficial impacts to biological and aesthetic resources and water quality that are provided by 
the proposed project.   

Given that Alternative 3 would not substantially reduce or avoid the proposed project’s 
potentially significant and unavoidable impact (i.e., air quality) and that other environmental 
categories would result in the same or reduced beneficial impacts to that of the proposed project 
Metropolitan rejects this alternative because it would not be demonstrably environmentally 
superior to the proposed project.  

8.3 Alternative 4:  Off-Site Conservation and Issuance of a Section 10(a)(1)(B) Permit 
(Off-Site Conservation) 

The off-site conservation alternative would involve the application for and issuance of a section 
10(a)(1)(B) permit for the same covered activities and covered species as the proposed project.  
The level of impacts to covered species, including the amount of authorized take that is 
requested, is the same for this alternative as for the proposed project, and therefore, the same 
level of conservation measures would be proposed to mitigate the impacts, including: 
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• Establishing a $25 million fund to support projects implemented by land use managers 
in the planning area that maintain existing covered species’ habitat; 
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• Creation of native habitat (5,940 acres of cottonwood-willow, 1,320 acres of honey 
mesquite type III, 512 acres of marsh, and 360 acres of backwaters); 

• Long-term management of created habitat to maintain and preserve ecological 
functions; 

• Avoidance and minimization of impacts resulting from covered activities and 
Conservation Plan implementation on covered species and their habitat; 

• Population enhancement measures intended to directly or indirectly increase abundance 
of covered species;  

• Adaptive management measures, including monitoring and research necessary to assess 
and improve conservation measure effectiveness; and 

• Other conservation measures relating to the covered species and the strategies for 
implementing them, as discussed in section 2.1.1 of the EIS/EIR. 

The only difference between this alternative and the proposed project is that habitat generally 
would be created along tributaries to the LCR.  Fish conservation, including the creation of 360 
acres of backwaters and fish augmentation strategies, would continue to take place in the 
mainstem, reservoirs, and backwaters of the LCR.  For purposes of analysis, it is assumed that 
created habitat would be equally distributed between the three off-site conservation areas.   

Potential off-site locations for implementing the Conservation Plan elements are:  (1) the lower 
reaches of the Muddy River/Moapa Valley and Virgin River, proceeding upstream from the 
confluences with Lake Mead and overlapping the Nevada Department of Wildlife’s Overton 
Wildlife Management Area; (2) the lower reach of the Bill Williams River, proceeding upstream 
from the confluence with the LCR and overlapping the Bill Williams National Wildlife Refuge, 
to Alamo Dam; and/or (3) lower Gila River Valley, proceeding upstream from the LCR 
planning area and extending approximately ten miles east of Mohawk Valley.   

The off-site conservation alternative (Alternative 4) differs from the proposed project in the 
location, but not the quantity, of the riparian and mesquite habitat that would be created.  As a 
result, the scope of short-term, construction-related impacts would be similar to those identified 
for the proposed project, and long-term impacts associated with noise would be greatly 
lessened.  The potential for significant, unmitigable impacts to air quality remains, although the 
California air quality standards would not be applicable to this alternative since none of the 
conservation areas for riparian or marsh land cover types would be created in California.  
Effects to agricultural resources and land use would be similar to the proposed project, and less 
than significant.   

This alternative would provide the same long-term benefits to biological resources, aesthetic 
resources, and water quality as the proposed project, but it has the potential to cause significant 
unavoidable short- and long-term impacts to biological resources that are present at off-site 
conservation areas (native common and sensitive fish inhabiting the Virgin and Muddy rivers) 
that are not present in the planning area.  These potential short- and long-term impacts to 
biological resources offset the difference between this alternative and the proposed project with 
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respect to short-term air quality, as well as environmental impacts associated with noise since 
this impact would be feasibly mitigable.   
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Given that Alternative 4 would not substantially reduce or avoid the proposed project’s 
potentially significant and unavoidable impact (i.e., air quality) and that other environmental 
categories would result in the same or reduced beneficial impacts to that of the proposed project 
Metropolitan rejects this alternative because it would not be demonstrably environmentally 
superior to the proposed project. 

8.4 Environmentally Superior Alternative 

CEQA requires that an EIR identify the environmentally superior alternative.  As discussed 
above, each of the alternatives would have the potential to cause short-term, construction-
related impacts to many of the resources analyzed in this EIS/EIR.  Although these potential 
impacts may be less for Alternatives 2 (no action), and 3 (listed species only), they can be 
mitigated to below a level of significance for all of the alternatives, except for the potential 
impacts to air quality.  Depending on the location and size of conservation project sites, there 
may be significant air quality impacts that cannot be mitigated to below a level of  significance, 
and this potential exists for each alternative. 

Similarly, each of the alternatives could cause long-term impacts through ongoing maintenance 
of created habitat.  These impacts would be below a level of significance for each alternative, 
with the exception of air quality impacts from prescribed burns, which could be unavoidable for 
the largest burns.  The effects to agricultural resources and land use would be less for 
Alternatives 2 and 3.  Alternative 4, like Alternative 2, would potentially cause greater 
biological impacts than the proposed project, which would offset the equal benefit that it would 
provide to these resources.   

Overall, most of the short-term, construction-related impacts that would potentially occur 
under each alternative can be mitigated to below a level of significance.  The potentially 
significant air quality impacts would exist for all the alternatives and do not provide a basis for 
distinguishing between them.  The long-term impacts, with the implementation of the 
mitigation measures identified in the EIS/EIR, would similarly be below a level of significance 
for all the alternatives.  The primary difference between the alternatives lies with the level of 
benefit that is provided to the biological resources.  Both Alternatives 1 and 4 provide the same 
level of benefit, but Alternative 4 poses the potential for short- and long-term impacts to 
endangered fish species that inhabit the Virgin and Muddy rivers where the off-site 
conservation projects would be sited.  Therefore, Alternative 1 is the environmentally superior 
alternative. 

9 NARROWING THE RANGE OF ALTERNATIVES 

An EIR should provide some discussion of how the lead agency or project proponent, in 
determining the scope of an EIR, narrowed the range of alternatives discussed in detail within the 
"range of reasonable alternatives" required by the State CEQA Guidelines section 15126.6, 
subdivision (c).  The preliminary discussion of how the range was focused need not be as 
extensive as the full "alternatives analysis" required by the Guidelines. (See Goleta II, 52 Cal.3d 
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553, 569 [276 Cal.Rptr. 410]; “Laurel Heights Improvement Association v. Regents of the University of 
California” (1988) 47 Cal.3d 376, 404-405 [253 Cal.Rptr. 4261.) 

1 
2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

34 
35 

36 

37 
38 
39 
40 
41 
42 

In Goleta II (52 Cal.3d 553, 564-566 [276 Cal.Rptr. 410]), the California Supreme Court emphasized 
that the range of alternatives to be included in an EIR should focus on those that could "feasibly" 
attain the basic objectives of the project.  In that case, viewing the record as a whole, the Supreme 
Court concluded that the respondent county was justified in not treating as "feasible" (and thus 
not including in the challenged draft EIR) various alternatives that "would impede to some degree 
the attainment of project objectives, or would be more costly." (State CEQA Guidelines, § 15126.6, 
subd. (b)).  The State CEQA Guidelines also state that:  “Among the factors that may be used to 
eliminate alternatives from detailed consideration in an EIR are: (i) failure to meet most of the 
basic project objectives, (ii) infeasibility, or (iii) inability to avoid significant environmental 
impacts (State CEQA Guidelines  § 15126.6 (c)).”  A lead agency need not address alternatives that 
are so plainly infeasible as to render detailed analysis a waste of time and resources.   

Comments provided during the 1999 and 2000 scoping sessions identified a number of 
measures that would result in potential changes to the current environment along the LCR 
intended to reduce or eliminate the impacts to sensitive species from existing structural 
modifications and ongoing operational practices.  These are not alternatives to the proposed 
project (implementation of a Conservation Plan and issuance of a section 10(a)(1)(B) permit), but 
they were included for discussion because they were raised during scoping.  The suggested 
measures include re-establishing the historic hydrograph and sediment regime of the LCR; 
removing, relocating, or destabilizing many of the existing banklines, levees, and other 
structures along the river; removing one or more of the major dams on the mainstem of the 
river; requiring more water conservation, and developing alternative water sources in coastal 
Southern California in order to divert less water from the Colorado River system.  These 
measures were combined into four alternatives:  (A) re-operation of the LCR without 
modifications to existing structures, (B) removal of dams on the LCR, (C) removal or 
modification of banklines and levees on the LCR, and (D) reducing demand for Colorado River 
water and dedicating the conserved Colorado River water to environmental uses along the 
river.  During the development of the proposed Conservation Plan and the public scoping 
process, several concepts were proposed as potential alternatives to the proposed project.  These 
alternatives were eliminated from detailed analysis because they did not substantially meet the 
goals and objectives of the LCR MSCP, did not provide a basis for issuance of incidental take 
authorizations pursuant, or they resulted in potentially greater environmental consequences.   

In summary, Metropolitan believes that the alternative analysis presented in the EIS/EIR 
satisfies the legal requirements as mandated by CEQA and the State CEQA Guidelines. 

10 STATEMENT OF OVERRIDING CONSIDERATIONS 

When a project results in significant unavoidable adverse effects, CEQA requires the decision- 
making body of the lead agency to balance the benefits of the project against its unavoidable 
adverse effects in determining whether to approve the project.  If the benefits of the project 
outweigh the unavoidable adverse environmental effects, the adverse effects may be considered 
"acceptable."  CEQA requires the lead agency to state in writing the specific reasons to support 
its action based on the final EIR and/or information in the record.  This written statement is 
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known as the statement of overriding considerations.  (State CEQA Guidelines, § 15093.)  The 
statement of overriding considerations for the proposed project is presented below. 
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10.1 Significant Unavoidable Adverse Impacts 

The Final EIS/EIR identified several temporary LCR MSCP air quality impacts that were 
significant and unavoidable.  These are: 

• The development of the largest projects would produce fugitive dust emissions that 
could exceed an ambient 24-hour PM10 standard.   

• Emissions from the largest prescribed burns during terrestrial vegetation establishment 
or maintenance activities would produce emissions that could contribute to an 
exceedance of an ambient 24-hour PM10 standard.   

• Air emissions from proposed conservation area establishment activities and facility 
construction could exceed the MDAQMD daily NOx or PM10 emission significance 
thresholds, which would result in a cumulatively considerable net increase of a 
nonattainment pollutant.   

Metropolitan has adopted all feasible mitigation measures for air quality (AQ-1 and AQ-2) with 
respect to the impacts identified above.  Although these mitigation measures may substantially 
lessen the impact, they would not reduce the potential impact to below a level of significance. 

10.2 Overriding Considerations 

As a result of the unavoidable adverse impact to air quality, to approve the project, 
Metropolitan must adopt a statement of overriding considerations pursuant to State CEQA 
Guidelines sections 15043 and 15093.  The statement of overriding consideration permits a lead 
agency to cite a project’s general economic, social, technological, or other benefits (e.g., public 
health or other environmental benefits) as a justification for choosing to allow the occurrence of 
specified significant environmental effects that have not been at least substantially mitigated.  
The statement explains why, in the agency’s judgment, the project’s benefits outweigh its 
unavoidable significant effects. 

Metropolitan finds that the following benefits of the proposed project outweigh the above 
significant unavoidable effects: 

1. The Conservation Plan includes the following types of conservation measures:  

− Establishment of a $25 million fund to support projects implemented by land use 
managers in the planning area that maintain existing habitat for listed species that 
would be covered by the Conservation Plan under this alternative; 

− Creation of native land cover types (5,940 acres of cottonwood-willow, 1,320 acres of 
honey mesquite type III, 512 acres of marsh, and 360 acres of backwaters) to provide 
covered species habitats; 

− Avoidance and minimization of impacts on covered species and their habitat 
resulting from covered activities and Conservation Plan implementation; 
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− Population enhancement measures that directly or indirectly increase abundance of 
covered species;  
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− Monitoring and research necessary to assess and improve conservation measure 
effectiveness and adaptively manage implementation of the Conservation Plan over 
time; and 

− Other conservation measures relating to the covered species and the strategies for 
implementing them. 

The LCR MSCP has been developed to improve environmental conditions that maintain 
the ecological functions of the lower Colorado River for 27 sensitive species.  One of the 
principal goals of the LCR MSCP is to contribute to the recovery of listed species and to 
minimize the potential for future listings.  To this end, the Conservation Program has 
been sized to more than offset regulatory compliance needs.  Implementation of the LCR 
MSCP would provide a substantial net benefit to biological resources throughout the 
lower Colorado River region that is not likely to occur independently of the proposed 
project.  

2. Approval of this program will provide endangered species regulatory compliance that 
will ensure continued operation of critical water and power activities along the lower 
Colorado River.  The water and power operations covered under this program are vital 
to residential, industrial, and agricultural interests in the states of Arizona, California, 
and Nevada.  The proposed project provides substantial social, economic, and public 
benefits associated with the continued supply of water and power to approximately 30 
million people. 

11 INDEPENDENT REVIEW AND ANALYSIS 

Under CEQA, the lead agency must (1) independently review and analyze the EIR, (2) circulate 
draft documents that reflect its independent judgment; and (3) as part of the certification of an 
EIR, find that the report or declaration reflects the independent judgment of the lead agency.  
(Pub. Resources Code, § 21082.1, subd. (c)). 

Metropolitan independently reviewed and analyzed the Final EIS/EIR and determined that this 
document reflects its independent judgment.  With the adoption of these findings, Metropolitan 
finds that the Final EIS/EIR reflects its independent judgment. 
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Acronyms 

BO Biological Opinion 

CEQA California Environmental Quality Act 

C.F.R. Code of Federal Regulations 

cfs cubic feet per second 

EIR Environmental Impact Report 

EIS Environmental Impact Statement 

ESA Endangered Species Act 

FR Federal Register 

HCP Habitat Conservation Plan 

LCR lower Colorado River 

LCR MSCP Lower Colorado River Multi-Species Conservation Program 

MDAQMD Mojave Desert Air Quality Management District 

Metropolitan The Metropolitan Water District of Southern California 

MMRP Mitigation Monitoring and Reporting Program  

msl mean sea level 

NAGPRA Native American Graves Protection and Repatriation Act 

NEPA National Environmental Policy Act 

NGVD National Geodetic Vertical Datum 

NOA  Notice of Availability 

NOC Notice of Completion 

NOI Notice of Intent 

NOP Notice of Preparation 

NOx nitrogen oxides 
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NRHP National Register of Historic Places 1 
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PM10 particulate matter less than 10 microns in diameter 

Reclamation  U.S. Bureau of Reclamation 

RPA Reasonable and Prudent Alternative 

RPM Reasonably Prudent Measure 

Service U.S. Fish and Wildlife Service 

SHPO State Historic Preservation Officer 

USACE U.S. Army Corps of Engineers 

USBR U.S. Bureau of Reclamation 

U.S.C. United States Code 

Glossary of Terms 

Adaptive management A method for examining alternative strategies for 
meeting measurable biological goals and objectives, 
and then if necessary, adjusting future conservation 
management actions according to what is learned. 

Backwater A relatively small, generally shallow area of a river 
with little or no current. 

Best Management Practice Any program, technology, process, siting criterion, 
operating method, measure, or device that controls, 
prevents, removes, or reduces pollution. 

Biological Assessment To facilitate compliance with section 7(a)(2), Federal 
agencies must prepare a Biological Assessment, 
pursuant to section 7(c)(1) that identifies the likely 
effects of the Federal action on threatened and 
endangered species.   

Biological Opinion Document stating the U.S. Fish and Wildlife Service’s 
opinion as to whether a Federal action is likely to 
jeopardize the continued existence of a threatened or 
endangered species or result in the destruction or 
adverse modification of critical habitat.  

Consumptive use The total water diversions from the Colorado River, 
less return flows to the river. 
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Contractors Contractors consist of the Federal government, states, 
Indian tribes, and various public and private entities 
that are recognized under the Decree, hold a Section 5 
Contract with the Secretary, or have a Secretarial 
reservation of water. Those who hold entitlements to 
Colorado River water are referred to as Contractors.    
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Covered species Those species addressed in the LCR MSCP 
conservation plan for which conservation measures 
would be implemented and for which authorization for 
take is being requested under section 10 of the ESA. 

Critical habitat Specific areas with physical or biological features 
essential to the conservation of a listed species and that 
may require special management considerations or 
protection.  These areas have been legally designated 
via Federal Register notices. 

Cultural resource Building, site, district, structure, or object significant in 
history, architecture, archeology, culture, or science. 

Endangered species A species or subspecies whose survival is in danger of 
extinction throughout all or a significant portion of its 
range. 

Endangered Species Act The Endangered Species Act (ESA) of 1973 (16 U.S.C. 
1531-1544), as amended, under section 9, provides for 
the prohibition of “take” of any fish or wildlife species 
listed as threatened or endangered under the ESA 
unless specifically authorized by regulation. 

Entitlement Refers to an authorization to beneficially consume 
Colorado River water pursuant to (1) a decreed right, 
(2) a contract with the United States through the 
Secretary of the Interior, or (3) a Secretarial reservation 
of water. 

Flow Volume of water passing a given point per unit of time 
expressed in cfs. 

Full pool Volume of water in a reservoir at maximum design 
elevation. 

Habitat Conservation Plan Per section 10(a)(2)(A) of the ESA, a Habitat 
Conservation Plan (HCP) is a planning document that 
is a mandatory component of an incidental take permit 
application.  An HCP specifies, among other things, the 
impacts that are likely to result from the taking and the 
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measures the permit applicant will undertake to 
minimize and mitigate such impacts. 
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Incidental take “Incidental take” is defined by the ESA as take that is 
“incidental to, and not the purpose of, the carrying out 
of an otherwise lawful activity” (50 CFR 17.22 and 
17.32). 

Indian Trust Assets Indian Trust Assets “are ‘legal interests’ in ‘assets’ held 
in ‘trust’ by the Federal Government for Federally 
recognized Indian tribes or individual Indians.” 

Land cover type A classification system to describe vegetation and other 
habitat types (e.g., cotton-wood willow, honey 
mesquite type III, marsh, etc.). 

Law of the River As applied to the Colorado River, a combination of 
Federal and state statutes, interstate compacts, court 
decisions and decrees, Federal contracts, an 
international treaty with Mexico, and formally 
determined operating criteria. 

Lead agency A lead agency is an agency initiating and overseeing 
the preparation of an environmental impact report or 
environmental impact statement.  For this project, 
Reclamation and the Service are the lead agencies for 
compliance with NEPA, and Metropolitan is the lead 
agency for compliance with CEQA.   

Lower Division states Arizona, California, and Nevada as defined by Article 
II of the Colorado River Compact of 1922. 

Mean sea level The average height of the sea surface for all stages of 
the tide, serving as the reference surface for all 
altitudes in atmospheric studies. 

National Register of Historic Places The nation's official list of cultural resources worthy of 
preservation. Authorized under the National Historic 
Preservation Act of 1966, the National Register is part 
of a national program to coordinate and support public 
and private efforts to identify, evaluate, and protect 
our historic and archeological resources. Properties 
listed in the Register include districts, sites, buildings, 
structures, and objects that are significant in American 
history, architecture, archeology, engineering, and 
culture. 
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PM10 Particulate matter less than 10 microns in mean 
diameter. 
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Reach A specified segment of a stream, channel, or other 
water conveyance. For the purposes of the LCR MSCP 
analysis, the planning area is divided into seven 
reaches, defined by water surface elevations and river 
miles.  

Riparian Of, on, or pertaining to the bank of a river, pond, or 
lake. 

Section 10(a)(1)(B) permit Section 10(a)(1)(B) of the ESA authorizes the Service to 
issue non-Federal entities a permit for the incidental 
take of endangered and threatened wildlife species.  
This permit allows the non-Federal entity to proceed 
with an activity that is legal in all other respects, but 
that results in the “incidental to, and not the purpose 
of, the carrying out of an otherwise lawful activity.” 

Take As defined by the ESA, “take” means to harass, harm, 
pursue, hunt, shoot, wound, kill, trap, capture, or 
collect, or to attempt to engage in any such conduct (16 
U.S.C. section 1531[18]).   

Threatened species A species or subspecies that is likely to become 
endangered in the foreseeable future.  
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The Final Programmatic Environmental Impact Statement/Environmental Impact Report 
(EIS/EIR) for the Lower Colorado River Multi-Species Conservation Program (LCR MSCP) 
evaluated the impacts of implementing the LCR MSCP Conservation Plan (Conservation Plan) 
and issuing a section 10(a)(1)(B) (incidental take) permit based on this plan.  The habitat-based 
Conservation Plan is intended to avoid, minimize, and fully mitigate the incidental take of the 
covered species from the implementation of the covered activities to the maximum extent 
practicable.  The Conservation Plan also is intended to contribute to the recovery of species 
listed as threatened or endangered under the Endangered Species Act of 1973, as amended 
(ESA) (16 United States Code [U.S.C.] 1531-1544), and reduce the likelihood for future listing of 
unlisted covered species along the LCR.  The U.S. Bureau of Reclamation (Reclamation) and the 
U.S. Fish and Wildlife Service (Service) are the lead agencies for compliance with NEPA, and 
The Metropolitan Water District of Southern California (Metropolitan) is the lead agency for 
compliance with CEQA.  

PROJECT DESCRIPTION  

Project Location 

The proposed project would be implemented in the LCR MSCP planning area, which is the 
historic floodplain of the LCR, from Lake Mead to the Southerly International Boundary 
between the United States and Mexico and areas with elevations up to and including the full 
pool elevations of Lake Mead, Lake Mohave, and Lake Havasu.  The historic floodplain 
includes all lands that are or have been affected by the meandering or regulated flows of the 
Colorado River, which historically have been confined by the change in elevation that forms the 
adjoining uplands.  The full pool elevation of Lake Mead is defined by water surface elevation 
1,229 feet National Geodetic Vertical Datum (NGVD).  The full pool elevation of Lake Mohave 
is defined by surface water elevation 647 feet NGVD.  The full pool elevation of Lake Havasu is 
defined by surface water elevation 450 feet NGVD.  These reservoir full pool surface elevations 
correspond to the top of the respective spillway gates.   

The planning area is located within seven counties in the states of Arizona, California, and 
Nevada:  La Paz, Mohave, and Yuma counties in Arizona; Imperial, Riverside and San 
Bernardino counties in California; and Clark County in Nevada.  It comprises approximately 
720,000 acres, including open water, and consists of Federal, state, tribal, and privately owned 
lands. 

Proposed Project  

The proposed project includes two primary components:  

1. Implementation of a Conservation Plan by Federal and non-Federal participants that 
would meet the LCR MSCP goals and objectives. 

2. Issuance of an ESA section 10(a)(1)(B) permit by the Service based on the proposed 
Conservation Plan for non-Federal covered activities.    
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The Conservation Plan is a comprehensive, habitat-based approach developed to provide ESA 
compliance for a suite of species that are currently listed under the ESA or that may become 
listed in the future.  It was designed to meet ESA requirements for the issuance of a permit 
under section 10(a)(1)(B), and it includes specific conservation measures for species and habitats 
that would avoid, minimize, and fully mitigate the incidental take of the covered species to the 
maximum extent practicable and contribute to the listed species’ recovery.  It also would reduce 
the likelihood for future listing of unlisted covered species.  Because the LCR MSCP is seeking 
compliance for a 50-year period, the Conservation Plan includes minimization and mitigation 
measures for species not currently listed under the ESA that may become listed within the term 
of the permit.  The Conservation Plan was developed in accordance with the laws and 
regulations that govern the operation of the LCR.  Collectively, these are referred to as the “Law 
of the River” and include, but are not limited to, Federal and state laws, interstate compacts, an 
international treaty, court decisions, Federal contracts, Federal and state regulations, and multi-
party agreements.  
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Species proposed for coverage are those that meet one of the following selection criteria: 

• Species that are listed or that are proposed or candidates for listing under the ESA or 
species that are protected under Arizona, California, or Nevada law that could be 
affected by covered activities and would require take authorization. 

• Species that could become listed during the term of the LCR MSCP Conservation Plan 
under the ESA or species that could become protected under Arizona, California, or 
Nevada law that could be affected by covered activities and could require future take 
authorization.  

The Conservation Plan includes a full range of conservation measures for all covered species.  
Based on application of the selection criteria, 27 of the species considered are proposed for 
coverage under the ESA section 10(a)(1)(B) permit.  The LCR MSCP HCP also includes four 
“evaluation species.”   Evaluation species are species that could become listed in future years 
and that could be added to the covered species list during the term of the LCR MSCP, but for 
which sufficient information is not available at this time to determine their status in the 
planning area, the potential effects of covered activities, or to develop specific conservation 
measures for the species.  The Conservation Plan includes research studies and pilot 
management studies for the evaluation species to determine their status in the planning area 
and to determine appropriate conservation measures.  None of the four evaluation species is 
presently protected under the ESA. 

The Conservation Plan includes the following types of conservation measures that, in 
combination, would achieve program objectives for regulatory compliance and contribute to 
species’ recovery: 

• Establishment of a $25 million fund to support projects implemented by land use 
managers in the planning area that maintain existing habitat for listed species that 
would be covered by the Conservation Plan under this alternative; 
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• Creation of native land cover types (5,940 acres of cottonwood-willow, 1,320 acres of 
honey mesquite type III, 512 acres of marsh, and 360 acres of backwaters) to provide 
covered species habitats; 
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• Avoidance and minimization of impacts on covered species and their habitat resulting 
from covered activities and Conservation Plan implementation; 

• Population enhancement measures that directly or indirectly increase abundance of 
covered species;  

• Monitoring and research necessary to assess and improve conservation measure 
effectiveness and adaptively manage implementation of the Conservation Plan over 
time; and 

• Other conservation measures relating to the covered species and the strategies for 
implementing them. 

The Conservation Plan is designed to fully mitigate adverse effects on all covered species 
resulting from covered activities and to meet the ESA section 10 standard to minimize and 
mitigate the impacts of the covered activities on covered species to the maximum extent 
practicable [50 C.F.R. 17.22(b)(2)(B)].   

BACKGROUND AND HISTORY 

The LCR MSCP is proposed to serve as a coordinated, comprehensive conservation approach 
for the LCR basin for a period of 50 years.  The program has been developed and would be 
implemented and funded by a partnership of state, Federal, and other public and private 
stakeholders in Arizona, California, and Nevada with interests in managing the water and 
related resources of the LCR.  The impetus for the creation of the LCR MSCP was the 
recognition by the Federal and non-Federal participants of the potential for their activities to 
affect species listed as threatened or endangered under the ESA, as well as designated critical 
habitat along the LCR.  The participants agreed to form a partnership to develop and 
implement a long-term endangered species compliance and management program for the 
historic floodplain of the LCR.  

The following environmental documentation was previously prepared for the proposed project: 

1. A Notice of Intent (NOI)/Notice of Preparation (NOP) was published in the Federal 
Register (Volume 64, Number 95, pages 27000-27002) on May 18, 1999.  A 
supplemental NOI/NOP was published in the Federal Register (Volume 65, Number 
134, pages 43031-43034) on July 12, 2000.  A Revised NOP of a Draft EIR was issued 
by Metropolitan on July 25, 2000, and an additional NOP was issued on October 17, 
2003.   

2. Approximately 360 copies of the Draft EIS/EIR were distributed to agencies, public 
libraries, Indian tribes, organizations, and individuals for review during a 60-day 
period ending on August 18, 2004. 

3. A Notice of Availability (NOA) and a Notice of Completion (NOC) were prepared as 
a combined notice and distributed to all parties on the LCR MSCP mailing list.  The 
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NOA/NOC also was sent to cooperating, responsible, and trustee agencies, 
published in the Federal Register, published in local newspapers in the affected 
areas, and posted on the website.  The NOA/NOC was filed with the California 
Office of Planning and Research, as required by CEQA.   The NOA/NOC was also 
filed with the Office of the Clerk for the counties of Imperial, Riverside, and San 
Bernardino. 
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CEQA Requirements for Mitigation Monitoring and Reporting Programs 

CEQA requires that when an agency makes findings on significant effects identified in an EIR, 
the agency adopts a program for reporting or monitoring mitigation measures that were 
adopted or made conditions of the approval of the project (CEQA Guidelines Sections 15091(d) 
and 15097).  The purpose of the monitoring or reporting program is to ensure that the mitigation 
measures identified in an EIR are implemented.  The agency may choose whether its program 
will monitor mitigation, report on mitigation, or both.  “Reporting” generally consists of a 
written compliance review that is presented to the decision making body or authorized staff 
person.  “Monitoring” is generally an ongoing or periodic process of project oversight.   

Format of the MMRP 

The MMRP is presented in Table 1.  Significant impacts are organized according to the affected 
environmental resource, and the page number(s) of the Final EIS/EIR where the impact is 
identified.  Adopted mitigation measures are listed for each significant impact, along with the 
page number(s) of the Final EIS/EIR where the mitigation measure is described.  Reclamation 
in its role as LCR MSCP Program Manager will be responsible for implementation of the 
adopted mitigation measures.  The monitoring program lists Reclamation as responsible for 
implementing the measure, along with the timing of the measure (either during construction or 
operations). 
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Table 1.  Lower Colorado River Multi-Species Conservation Program — Mitigation Monitoring and Reporting Program 
Page 1 of 8 

Significant Impact 
(Final EIS/EIR page reference) 

Adopted Mitigation Measures 
(Final EIS/EIR page reference) Monitoring Program 

AGRICULTURAL RESOURCES 

AG-3:  Runoff from established 
conservation areas could alter the 
slopes of adjoining laser-leveled fields.  
(3.2-10)   

Reclamation will implement the following mitigation measure, which will avoid or 
reduce this impact to a less-than-significant level: 
 
AG-1:  Grading plans shall be developed for newly established conservation areas that 
direct runoff away from adjacent agricultural lands to ensure that flow rates from the 
conservation area do not exceed existing discharge rates. (3.2-11) 

Responsibility:  
Reclamation is 
responsible for 
implementing and 
verifying that 
implementation is 
complete. 
Timing:  Prior to 
construction 

AIR QUALITY 
AQ-2:   The development of the largest 
projects would produce fugitive dust 
emissions that could exceed an ambient 
24-hour PM10 standard.  (3.3-5) 

Reclamation will implement the following mitigation measure, which will reduce this 
impact, but potentially not to a less-than-significant level: 
 
AQ-1:  One or more of the following measures shall be implemented to minimize 
fugitive dust (PM10) emissions during construction activities.   

1. Comply with applicable local and state rules that regulate proposed sources 
of fugitive dust. 

2. Apply water or other dust palliatives to areas where vehicles and equipment 
perform ground-disturbing activities on dry soil.  Effective application of 
water would reduce fugitive dust emissions by at least 50 percent from these 
areas.   

3. Reduce dust from dirt roads used by project equipment with the use of 
pavement, gravel, water, or non-toxic soil stabilizers. 

4. Increase water applications or reduce ground-disturbing activities as wind 
speeds increase.  Curtail ground-disturbing activities when sustained wind 
speeds exceed 25 miles per hour.   

5. Minimize the amount of disturbed area. 

6. Cover inactive soil stockpiles or treat them with soil binders, such as crusting 
agents or water them to keep moist. 

7. Cover trucks that haul soils or fine aggregate materials. 

Responsibility:  
Reclamation is 
responsible for 
implementing and 
verifying that 
implementation is 
complete. 
Timing:  During 
construction. 

Lower Colorado River Multi-Species Conservation Program MMRP-5 
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Page 8 of 8 

Significant Impact 
(Final EIS/EIR page reference) 

Adopted Mitigation Measures 
(Final EIS/EIR page reference) Monitoring Program 

8. Clean dirt from construction vehicle tires and undercarriages when leaving 
the construction site and before entering local roadways. 

9. Sweep streets near the construction area at the end of the day if soil track-out 
occurs on these roadways. 

10. Designate personnel to monitor dust control program activities to ensure that 
 they effectively minimize fugitive dust emissions. (3.3-7) 

AQ-3:  Emissions from the largest 
prescribed burns during terrestrial 
vegetation establishment or 
maintenance activities would produce 
emissions that could contribute to an 
exceedance of an ambient 24-hour PM10 
standard.  (3.3-5) 

Reclamation will implement the following mitigation measure, which will reduce this 
impact, but potentially not to a less-than-significant level: 
 
AQ-2:  A smoke management plan shall be implemented for all construction and 
maintenance activities involving the use of fire.  This plan shall include, as a 
minimum, the following components:  

1. Obtain local or state air permits prior to each burn event, if applicable.   

2. Perform burns when conditions minimize burn emissions, such as low fuel 
moisture, warm temperatures, and adequate wind speeds. 

3. Avoid periods of stagnant atmospheric conditions that inhibit smoke 
dispersion, such as early morning hours during the presence of a strong 
surface-based inversion.   

4. Review the most recent National Weather Service weather predictions that 
apply during the time of the burn event as a means to estimate the direction 
of smoke transport during the burn period.  Postpone the burn event if 
weather predictions show that winds would transport smoke in the direction 
of nearby residences or sensitive receptors.   

5. Prior to each burn event, clear the burn area of any combustible non-
vegetative materials, such as plastics or chemicals.   

6. Do not conduct burns if a non-project burn is proposed to occur 
simultaneously in proximity to the project burn.   

7. When feasible, do not conduct burns in proximity to residents, sensitive 
receptors, or gatherings of a substantial number of people. 

8. Consider the use of measures to minimize burn emissions, such as forced air 
or air curtain ventilation techniques. 

Responsibility:  
Reclamation is 
responsible for 
implementing and 
verifying that 
implementation is 
complete. 
Timing:  Prior to and 
during construction. 
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Page 7 of 8 

Significant Impact 
(Final EIS/EIR page reference) 

Adopted Mitigation Measures 
(Final EIS/EIR page reference) Monitoring Program 

9. Direct personnel to monitor proposed burns to ensure that this plan will 
effectively minimize burn emissions.   

10. Include burn suppression contingency strategies. (3.3-7 - 3.3-8) 
AQ-4:  Air emissions from proposed 
conservation area establishment 
activities and facility construction could 
exceed the MDAQMD daily NOx or 
PM10 emission significance thresholds, 
which would result in a cumulatively 
considerable net increase of a 
nonattainment pollutant.  (3.3-6) 

Reclamation will implement the following mitigation measure, which will avoid or 
reduce this impact, but not to a less-than-significant level: 
 
AQ-1:  One or more of the following measures shall be implemented to minimize 
fugitive dust (PM10) emissions during construction activities.   

1. Comply with applicable local and state rules that regulate proposed sources 
of fugitive dust. 

2. Apply water or other dust palliatives to areas where vehicles and equipment 
perform ground-disturbing activities on dry soil.  Effective application of 
water would reduce fugitive dust emissions by at least 50 percent from these 
areas.   

3. Reduce dust from dirt roads used by project equipment with the use of 
pavement, gravel, water, or non-toxic soil stabilizers. 

4. Increase water applications or reduce ground-disturbing activities as wind 
speeds increase.  Curtail ground-disturbing activities when sustained wind 
speeds exceed 25 miles per hour.   

5. Minimize the amount of disturbed area. 

6. Cover inactive soil stockpiles or treat them with soil binders, such as crusting 
agents or water them to keep moist. 

7. Cover trucks that haul soils or fine aggregate materials. 

8. Clean dirt from construction vehicle tires and undercarriages when leaving 
the construction site and before entering local roadways. 

9. Sweep streets near the construction area at the end of the day if soil track-out 
occurs on these roadways. 

10. Designate personnel to monitor dust control program activities to ensure that 
 they effectively minimize fugitive dust emissions. (3.3-7) 

Responsibility: 
Reclamation is 
responsible for 
implementing and 
verifying that 
implementation is 
complete. 
Timing:  During 
construction. 
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Page 8 of 8 

Significant Impact 
(Final EIS/EIR page reference) 

Adopted Mitigation Measures 
(Final EIS/EIR page reference) Monitoring Program 

BIOLOGICAL RESOURCES 

BIO-6:  Clearing, grading, and site 
maintenance during establishment of 
backwaters would result in the long-
term elimination of existing vegetation 
and the habitat it provides for wildlife, 
alteration of habitat conditions through 
changes in local hydrology and 
exposure of soil to erosion, and 
elimination or displacement of resident 
wildlife. (3.4-37 – 3.4-38) 

Reclamation will implement the following mitigation measure, which will avoid or 
reduce this impact to a less-than-significant level: 
 
BIO-1:  Conduct site-specific surveys for non-covered sensitive species during 
selection of land cover  type establishment or enhancement (e.g., existing backwaters) 
areas and, if any are found, then implement measures appropriate for the specific site 
and species to avoid or minimize impacts to the extent feasible without causing 
impacts on covered species.  These may include measures specified in the 
Conservation Plan to avoid or minimize potential effects on covered species (e.g., 
scheduling to avoid breeding times).  (3.4-43) 

Responsibility:  
Reclamation is 
responsible for 
implementing and 
verifying that 
implementation is 
complete. 
Timing:  Prior to 
construction. 

CULTURAL RESOURCES 

CULT-1:  Disturbance of the ground 
surface could directly or indirectly 
disturb or destroy significant 
archaeological or historical resources, 
particularly in undeveloped or 
previously undisturbed areas.  (3.5-17) 

Reclamation will implement the following mitigation measure, which will avoid or 
reduce this impact to a less-than-significant level: 
 
CULT-1: One or more of the following mitigation measures shall be implemented.  

1. Consult with the appropriate SHPO(s), tribes, and other interested parties, 
perform archival research, interview informants, and conduct cultural 
resource inventories during site-specific environmental review to identify any 
cultural resources that may be affected.  Consult with geologists, 
geomorphologists, and/or geophysicists to determine if there are areas that 
may contain buried cultural deposits and to determine the appropriate 
methods/techniques for locating these.  Implement subsurface exploration 
activities as a part of the inventory and identification program. 

2. Evaluate all identified cultural resources for potential listing on the NRHP or 
state or local registers with respect to applicable criteria and appropriate 
historic themes, research questions, and data requirements as identified in 
regional, local, and/or project specific historic contexts. 

3. Modify project design, if feasible, to avoid cultural resources found eligible 
for listing on the national, state, or local registers. 

4. When required (i.e., in California), consult with the SHPO, tribes, and other 
interested parties to develop and implement, prior to construction, a “Testing 
and Evaluation Plan” if “potentially significant” archaeological sites cannot 

Responsibility: 
Reclamation is 
responsible for 
implementing and 
verifying that 
implementation is 
complete. 
Timing:  Prior to and 
during construction. 
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Significant Impact 
(Final EIS/EIR page reference) 

Adopted Mitigation Measures 
(Final EIS/EIR page reference) Monitoring Program 

be avoided through project redesign. 

5.  If an archaeological site eligible for listing on the national, state, or local 
registers of historic places cannot be avoided through project redesign, in 
consultation with the appropriate SHPO, tribes, and other interested parties, 
develop and implement a Data Recovery Plan.  If the eligible property is a 
building or structure, consult with the appropriate SHPO and other 
interested parties, and document the resource to the agreed to standards. 

 6. Develop a Cultural Resources Construction Monitoring Plan prior to 
construction if ground disturbance would occur within any areas of potential 
archaeological sensitivity.   

 7. In the event of an unanticipated cultural resource discovery during 
construction, re-direct construction to other areas until the discovery has been 
documented by a qualified archaeologist and its potential significance 
evaluated in terms of applicable criteria.  Resources considered significant 
would be avoided or subject to a testing and evaluation program and/or a 
data recovery program as described above. 

8. If the project has the potential to discover or otherwise result in the 
excavation of Native American cultural items on Federal or tribal lands, then 
the appropriate Federal agency or agencies will initiate consultation with any 
known lineal descendants and relevant Indian tribes as per the Native 
American Graves Protection and Repatriation Act (NAGPRA).  Consultation 
would identify, among other things, procedures that would be followed in 
the event that project-related activities resulted in the excavation or discovery 
of Native American human remains on Federal or tribal lands.  If cultural 
resources or human remains were discovered on non-Federal or non-tribal 
lands, state and local laws would be followed. 

9. Procedures that would be identified under item 8, above, would be 
incorporated into all archaeological testing and date recovery plans and the 
Cultural Resources Construction Monitoring Plan as appropriate.  (3.5-17– 
3.5-18) 

CULT–2:  Cultural resources may be 
affected by unauthorized artifact 
collection during construction or by a 
lack of awareness of cultural resource 

Reclamation will implement the following mitigation measure, which will avoid or 
reduce this impact to a less-than-significant level: 
 

Responsibility: 
Reclamation is 
responsible for 
implementing and 
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Significant Impact 
(Final EIS/EIR page reference) 

Adopted Mitigation Measures 
(Final EIS/EIR page reference) Monitoring Program 

mitigation measures on the part of 
construction personnel. (3.5-17) 

CULT-1:  One or more of the following mitigation measures shall be implemented.  

1. Consult with the appropriate SHPO(s), tribes, and other interested parties, 
perform archival research, interview informants, and conduct cultural 
resource inventories during site-specific environmental review to identify any 
cultural resources that may be affected.  Consult with geologists, 
geomorphologists, and/or geophysicists to determine if there are areas that 
may contain buried cultural deposits and to determine the appropriate 
methods/techniques for locating these.  Implement subsurface exploration 
activities as a part of the inventory and identification program. 

2. Evaluate all identified cultural resources for potential listing on the NRHP or 
state or local registers with respect to applicable criteria and appropriate 
historic themes, research questions, and data requirements as identified in 
regional, local, and/or project specific historic contexts. 

3. Modify project design, if feasible, to avoid cultural resources found eligible 
for listing on the national, state, or local registers. 

4. When required (i.e., in California), consult with the SHPO, tribes, and other 
interested parties to develop and implement, prior to construction, a “Testing 
and Evaluation Plan” if “potentially significant” archaeological sites cannot 
be avoided through project redesign. 

5.  If an archaeological site eligible for listing on the national, state, or local 
registers of historic places cannot be avoided through project redesign, in 
consultation with the appropriate SHPO, tribes, and other interested parties, 
develop and implement a Data Recovery Plan.  If the eligible property is a 
building or structure, consult with the appropriate SHPO and other 
interested parties, and document the resource to the agreed to standards. 

 6. Develop a Cultural Resources Construction Monitoring Plan prior to 
construction if ground disturbance would occur within any areas of potential 
archaeological sensitivity.   

 7. In the event of an unanticipated cultural resource discovery during 
construction, re-direct construction to other areas until the discovery has been 
documented by a qualified archaeologist and its potential significance 
evaluated in terms of applicable criteria.  Resources considered significant 

verifying that 
implementation is 
complete. 
Timing:  Prior to and 
during construction. 
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would be avoided or subject to a testing and evaluation program and/or a 
data recovery program as described above. 

8. If the project has the potential to discover or otherwise result in the 
excavation of Native American cultural items on Federal or tribal lands, then 
the appropriate Federal agency or agencies will initiate consultation with any 
known lineal descendants and relevant Indian tribes as per the Native 
American Graves Protection and Repatriation Act (NAGPRA).  Consultation 
would identify, among other things, procedures that would be followed in 
the event that project-related activities resulted in the excavation or discovery 
of Native American human remains on Federal or tribal lands.  If cultural 
resources or human remains were discovered on non-Federal or non-tribal 
lands, state and local laws would be followed. 

9. Procedures that would be identified under item 8, above, would be 
incorporated into all archaeological testing and date recovery plans and the 
Cultural Resources Construction Monitoring Plan as appropriate.  (3.5-17– 
3.5-18)  

NOISE 
NOI-1:  Construction activities could 
cause a temporary, substantial increase 
in ambient noise levels that could 
exceed local standards if construction 
occurred in proximity to noise-sensitive 
receptors. (3.12-7) 

Reclamation will implement the following mitigation measure, which will avoid or 
reduce this impact to a less-than-significant level: 
 
NOI-1:   When construction occurs sufficiently close to noise-sensitive receptors so 

that noise from construction activities exceeds local regulatory standards or 
causes a substantial increase in ambient noise levels, one or more of the 
following measures shall be implemented.  This list does not preclude the 
use of additional mitigation measures if appropriate.  

• Use hydraulically or electrically powered impact tools when possible.  
If the use of pneumatically powered tools is unavoidable, use an 
exhaust muffler on the compressed air exhaust. 

• Install manufacturer’s standard noise control devices, such as mufflers, 
on construction equipment. 

• Locate stationary equipment as far as possible from noise-sensitive 
receptors. 

Responsibility: 
Reclamation is 
responsible for 
implementing and 
verifying that 
implementation is 
complete. 
Timing:  Prior to and 
during construction. 
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• Notify nearby property users whenever extremely noisy work might 
occur.   

• Use stockpiles as noise barriers when feasible. 

• Keep idling of construction equipment to a minimum (no more than 30 
minutes) when not in use. 

• Install temporary or portable acoustic barriers around stationary 
construction noise sources. 

• As appropriate, modify noise enclosures with acoustical louvers, baffle 
walls, and/or acoustical panels. 

• Whenever possible, limit construction activities to non-mating, non-
nesting seasons of noise-sensitive species. (3.12-8 – 3.12-9) 

NOI-2:  Pumps located near noise-
sensitive receptors could cause a 
substantial increase in ambient noise 
levels or exceed regulatory thresholds.  
(3.12-8) 

Reclamation will implement the following mitigation measure, which will avoid or 
reduce this impact to a less-than-significant level: 
 
NOI-2:  If pumps cannot be located at sufficient distances from sensitive receptors to 
avoid the exceedance of a local noise standard or a substantial increase in the ambient 
noise level at the sensitive receptors, barriers or enclosures will be constructed to 
ensure adherence to local standards.  (3.12-9) 

Responsibility: 
Reclamation is 
responsible for 
implementing and 
verifying that 
implementation is 
complete. 
Timing:  Prior to and 
during construction.  
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